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Abstract:
Home range size, migration patterns, and habitat use were determined for white-tailed deer (Odocoileus
virginianus) in a coniferous forest of northcentral Idaho. Sixty-nine deer of both sexes were
radio-collared and monitored during daytime hours in summer-fall of 1990 and 1991. Summer-fall
home range size for male deer (n = 14) averaged 76 ha (SD = 40). Sumner, fall, and summer-fall
average activity radii for male deer averaged 0.33 km (SD = 0.08), 0.34 km (SD = 0.17), and 0.40 km
(SD = 0.12), respectively. Distances between 1990 and 1991 summer-fall geographic activity centers
averaged 0.31 km (SD = 0.25). On average, summer-fall home ranges in 1991 encompassed 44% (SD
= 32) of 1990 home ranges. Fall migration distances averaged 38 km (SD = 8) in 1990 and 39 km (SD
= 9) in 1991. Deer migrated, on average, in 4 days (SD = 2) and 7 days (SD = 4) to the winter range in
1990 and 1991, respectively. Two subpopulations of deer that differed in respect to date of departure
from the summer-fall range and average migration distance were identified. Departure dates and
migration distance were related to migration routes. Topography (slope, aspect, elevation, landform
types) influenced habitat use to a lesser degree than vegetation structure and composition. Home ranges
were composed of a mosaic of unlogged and logged areas. Deer preferred pole timber and avoided
sapling stands, clearcuts, and the moistest habitat types. Relative to fall habitat, summer habitat was
characterized by more open-canopied coniferous cover types associated with high forb and shrub cover.
Male deer showed no differences in habitat use patterns between prehunt and hunt periods. 
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ABSTRACT

Home range size, migration patterns, and habitat use were 
determined for white-tailed deer (OdocoiIeus viroinianus) in a 
coniferous forest of northcentral Idaho. Sixty-nine deer of both sexes 
were radio-collared and monitored during daytime hours in summer-fall of 
1990 and 1991. Summer-fall home range size for male deer (n = 14) 
averaged 76 ha (SD = 40). Sunrner, fall, and summer-fall average 
activity radii for male deer averaged 0.33 km (SD = 0.08), 0.34 km (SD = 
0.17), and 0.40 km (SD = 0.12), respectively. Distances between 1990 
and 1991 summer-fall geographic activity centers averaged 0.31 km (SD = 
0.25). Qn average, summer-fall home ranges in 1991 encompassed 44% (SD 
= 32) of 1990 home ranges. Fall migration distances averaged 38 km (SD 
= 8) in 1990 and 39 km (SD = 9) in 1991. Deer migrated, on average, in 
4 days (SD = 2) and 7 days (SD = 4) to the winter range in 1990 and 
1991, respectively. Two subpopulations of deer that differed in respect 
to date of departure from the summer-fall range and average migration 
distance were identified. Departure dates and migration distance were 
related to migration routes. Topography (slope, aspect, elevation, 
landform types) influenced habitat use to a lesser degree than 
vegetation structure and composition. Hcma ranges were composed of a 
mosaic of unlogged and logged areas. Deer preferred pole timber and 
avoided sapling stands, clearcuts, and the moistest habitat types. 
Relative to fall habitat, summer habitat was characterized by more open- 
canopied coniferous cover types associated with high forb and shrub 
cover. Male deer showed no differences in habitat use patterns between 
prehunt and hunt periods.



I

INTRODUCTION
The complexity of white-tailed deer (Odgcoileus virginianus) 

ecology has long been recognized by biologists. Understanding white
tailed deer ecological relationships is increasingly important as human 
alteration of environments continues and public demands on natural 
resources increase. Deer habitat management guidelines developed for 
one geographical area may have limited value in another area. 
Consequently, habitat relations of deer can best be determined by 
investigating habitat selection and environmental factors at the local 
population level.

Habitat use by white-tailed deer in coniferous forests of the 
Northern Rocky Mountains has been intensively studied (Martinka 1968, 
Keay and Peek 1980, Mundinger 1980, Kratmer 1989, Hicks 1990). Yet,

relatively little is known about habitat use patterns of white-tailed
-

deer in Idaho. The Idaho Department of Fish and Game (IDFG) initiated a 
series of deer ecology studies in 1987 to fill this gap in knowledge.
The first study investigated habitat use, food habits, home range 
characteristics, and seasonal migration patterns of white-tailed deer in 
the Priest River Drainage of northern Idaho (Pauley 1990). That area is 
characterized by a cool, moist climate with western red cedar (Thuja 
pilcata) and western hemlock (Tsuoa heterophvlla) dominating the 

landscape (Cooper et al. 1987). The Clearwater River Drainage in 
northcentral Idaho was selected for this second study primarily because 
of its drier and more open white-tailed deer habitat.

The habitat of white-tailed deer in the Northern Rocky Mountains is

r



2
commonly viewed as being dominated by closed canopied coniferous forests 
associated with riparian areas and croplands (Leach 1982, Peek 1984, 
Krahmar 1989). Previous studies have suggested that summer habitat use 
by white-tailed deer was determined primarily by the availability of 
forage and cover (Shaw 1962, Kohn and Mootly 1971, Suring and Vohs 1979, 
Mundinger 1980, Owens 1981, Pauley 1990). Studies on summer food habits 
of white-tailed deer in Montana and Idaho have indicated that forbs and 
browse were dominant forage classes and that use of grass was 
insignificant (Alim 1968, Pauley 1990). Changes in forage 
availability, seasonal rhythms in activity, metabolism, forage intake, 
and the onset of the breeding season were factors causing changes in 
habitat use by deer during fall (Sparrow and Springer 1970, Moen 1978, 
Suring and Vohs 1979, Marchinton and Hirth 1984).

The onset of winter weather in northern environments is a 
particularly influmtial parameter for deer (Halls 1984). With the 
onset of cold weather, deer increase metabolic rate, reduce activity, 
and move to habitats providing thermal cover (Ozoga 1968). Verme and 
Ozoga (1971) found that a sharp drop in temperature was more important 
than snowfall in prompting.deer to seek shelter.

Winter severity is recognized as an important regulatory factor for 
white-tailed deer populations, but little is known about the role summer 

habitat plays in regulating deer populations. This occurs even though 
productivity, recruitment, and growth rate of white-tailed deer are 
largely determined by sunnier range quality and quantity. Data 
describing and evaluating suitable summer habitat with respect to 
population dynamics are lacking.



Timber management may be the most important human influence on 
white-tailed deer in the Northern Rocky Mountains. Forest stand 
conditions influence, amounts and quality of forage, and thermal and 
hiding cover available to deer. Although the white-tailed deer has been 
viewed as a species favored by early successional stages (Leach 1982, 
Krahmer 1989), Drolet (1976) found that early successional vegetation 
and edge areas were only used in small cutting units.

Hunting has the potential to be equally important, but little is 
known about the influence of hunting activity on white-tailed deer 

behavior and habitat selection in northcentral Idaho. Research in other 
areas of North America presents a mixed picture on the importance of 
hunting in habitat use. Sane studies have indicated that hunting 
pressure and other disturbances affected daily movement patterns"of deer 
(Downing et al. 1969, Dorrance et al. 1975) but did not result in 
movement to remote unhunted areas apart from the normal home range 
(Autry 1967, Marshall and Whittington 1969, Pauley 1990). In others, 
disturbance by hunters was at least partially responsible for annual 

home range shifts (Sparrow and Springer 1970, Kanmermeyer and Marchintqn 
1976). The effects of human activity on movement, habitat selection, 
and hone range size may largely depend on the quality of habitat 
occupied, amount of hunting pressure, arid deer density. Sparrow and 
Springer (1970) found that movement of white-tailed deer was influenced 
by the availability of heavy cover in which they could escape 
disturbance by hunters. Due to the secretive nature of white-tailed 
deer and the dense cover they inhabit, animals tended to hide within 
their home range boundaries and decrease diurnal activity rather than

3



4
utilize unfamiliar areas in response to disturbance by hunters (Autry 
1967, Sweeney et al. 1971, Roseberry and Klimstra 1974, Pauley 1990).

Mild winters during the past several years are believed to have 
allowed white-tailed deer populations to increase throughout northern 
Idaho. Consequently, the IDPG management plan for 1986-1990 called for 
an increase in harvest by providing more hunting opportunities in some 
of the Game Managemait Units (GBflJ) in northcentral Idaho (Hanna 1985). 
Following this plan, a 19-day, Iate-season, buck-only, general hunt for 
white-tailed deer was added to the established 26-day general either-sex 
hunt in October and the archery seasons in September and Decentoer. This 
resulted in an increase in antlered deer harvest (Hanna et al. 1989) but 
also created some concern among sportsmen about the potential for 
overharvesting white-tailed deer in this region.
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OBJECTIVES
1. To determine surnnsr-fall distribution of male white-tailed deer in 

grand fir (Abies grandis) dominated forests of CSfiJ 15.
2. To determine summer-fall habitat use by male white-tailed deer in 

grand fir dominated forests of QflJ 15.
3. To determine which environmental factors are associated with 

summer-fall home range characteristics of male white-tailed deer in 
grand fir dominated forests of QfiJ 15.

4. To determine which environmental factors are associated with 
migration patterns of white-tailed deer in grand fir dominated 
forests of QfiJ 15.
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STUDY ARBl

The study area (Fig. I) was within Game Managenait Unit 15 on the 
Nez Perce Naticmal Forest (NPNF) in northcentral Idaho. The South Fork 
of the Clearwater River formed the southern boundary and the Selway- 
Bitterroot Wilderness formed the eastern boundary of. the roughly 1,000- 
kmJ study area. The majority of the area was under public ownership 
administered by the USDA Forest Service. Elevations ranged from 1,200 m 
at the western end of the winter range to 2,000 m  at the peaks in the
eastern portion of the summer-fall range.■>

The high elevation landscape on the eastern portion of the study 
area was characterized by diverse grand fir and subalpine fir (A. 
lasiocarpa) habitat types that graded into Douglas-fir (Pseudotsuqa 
manziesii) and ponderosa pine (Pinus ponderosa) types on drier, warmer 
sites on the lower western portion (Copper et al. 1987). The grand fir 
habitat types were the most common types on the study area and occurred 
on a wide array of landforms and elevations. Prominait climax and serai 
overstory tree species included grand fir, Douglas-fir and lodgepole 

pine (P\ cgntorta). Coranon understory species included huckleberry 
(Vaccinium spp.), twinflower (Linnaea borealis), creeping Oregon grape 
(Berbaris repens), fool's huckleberry (Menziesia ferruoinea). Pacific 
yew (Taxus brevifolia), wild ginger (Asarum caudatum). queencup 
beadliliy (Clintonia uniflora). western goldthread (Cgptis 
occidentalis), bunchberry dogwood (Corpus canadensis), and arnica 
(Arnica spp.). The fIoristicalIy diverse and productive grand fir 
series on the NPNF offers great silvicultural opportunities.
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The climate is heavily influenced by low-altitude storms from the 

Pacific Coast that create wet winters and springs. High-altitude storms 
frcm the Gulf of Mexico and California Coast provide moisture during May 
and June. The latter wet season often provides greater monthly 
precipitation than the former. Mean annual precipitation is 76 cm, with 
precipitation primarily between Decenrtoer and June.

Mean monthly minimum and maximum temperatures at the Elk City 
weather station range from -12 C to I C in January and from 4 C to 22 C 
in June, respectively. Average snowfall is 352 cm per year, with an 
average of 65 cm per month during Deceitoer-March (NORA 1989). Snow 
usually starts accumulating on the eastern portion of the study area by 
mid-November.

Cooper et al. (1987) determined that most stands sampled in 
forested habitat types of northcentral Idaho showed some evidence of 
past fire. The study area was within a zone in the Clearwater NP and 
N I W  which has more lighting-caused fires than any other area in Idadio 
or Montana (Steele et al. 1981). Hie average acreage burned per million 
acres for the NHIP is 2 to 10 times greater than on adjacent forest 
lands (Cooper et al. 1987). The thin soils in the study area are 
granite-derived and are considered highly erodible when subjected to 
runoff (Steele et al. 1981).

Logging has been intensive in northcentral Idaho since the late 
1800s. Areas of heavy mining activity were the first sites harvested. 
Clearing for agriculture and timber needs of booming wartime and postwar 
economies have driven subsequent logging activitiesi The Clearwater,
Red River, and Elk City ranger districts within the NHIF have extensive
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road systems because of intensive timber and mining activities and, 

consequently, have provided access for recreational activity. Livestock 

grazing was infrequent on the study area and generally limited to the 

valleys around Elk City and Red River and to portions of the winter 
range.

SELWAY

Kooakia

Md*'* Fo^ Rivr BITTERROOT

Study Area
WILDERNESS\ Grangeville

GOSPEL HUMP

WILDERNESS

FRANK CHURCH-

RIVER OF NO RETURN
U S. HighwayWILDERNESS

9 12 ISmitea

0 3 6 9 12 15 kilometer*

Fig. I Location of the study area in the South Fork of the Clearwater 

River Drainage, northcentral Idaho.



9

MEHKfflS

Home range characteristics and habitat use for male white-tailed 
deer and migration patterns for white-tailed deer of both sexes were 
analyzed from telemetry data obtained from ground relocations of radio- 
collared deer during simmer and fall of 1990 and 1991.

Capture and Relocation
Deer were trapped on the winter-spring range in 1990 and 1991 using 

single-gate Clover traps (Clover 1956) baited with alfalfa. In 1990, 
the trapping sites were 25 km east of Orangeville. Traps were placed on 
southwest facing slopes between Castle creek and Peasley creek along the 
South Fork of the Clearwater River. In 1991, additional trapping sites 
were established 10 km north of the 1990 trapping sites. Trapped deer 
were handled without drug immobilization. Deer were sexed, aged by 
tooth development and wear (Severinghaus 1949), equipped with 
"mortality-sensing” radio transmitters (Telcnics Inc.; Mesa, AZ) and 
marked with plastic ear tags in both ears. Imnature deer were fitted 
with expandable collars (Pauley 1990).

I radio-tracked deer during 15 August-15 Decorfcer in 1990 and 15 
June-15 Dacoriber in 1991. Deer were relocated <2 times per week to 

maximize independence of consecutive ground relocations (Swihart and 
Slade 1985, Pauley 1990). An attonpt was made to evenly sample during 

daylight hours. Deer relocations from the ground were obtained using a 
2-elorient, directional H-antenna and a portable, hand-held receiver 
(Telcnics Inc.; Mesa, AZ). Aerial relocations from a fixed-wing
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aircraft were used to obtain the status of animals not included in the 
habitat use or home range samples and to determine general summer range 
locations of deer at the beginning of each field season.

Errors in ground triangulation occur due to signal bounce, 
vegetatianal and topographical interference, and animal movement (Heezen 
and Tester 1967, Hupp and Ratti 1983, Lee et al. 1985, White and Garrott 
1986). I estimated the accuracy of triangulations based on known 
transmitter locations. Results revealed that the triangulation 
procedure produced point estimate errors that were too large to meet the 
study objectives. Therefore, one of two different ground telemetry 
procedures was used depending on habitat diversity.

In homogeneous cover types, triangulation <150 m  from the deer 
was considered sufficient to meet the study objectives. In 

heterogeneous cover types, either visual observation or 180 degree 
circling of the deer in proximity (.<150 m) was used to obtain an 
accurate relocation (Pauley 1990). The error associated with the two 
relocation procedures was determined by disturbing bedded deer for which 
a point estimate of a relocation had been obtained prior to the 

disturbance. Mean radius of deviation from the actual deer relocation 
was approximately 40 m  (n = 16). Relocations were classified into I of 
4 categories according to the level of accuracy and proximity to the 
deer (Uhsworth et al. 1989). Relocations in categories 2, 3, and 4 
(_>40-<150 m, <40 m, and visual, respectively) were used for home range 
analyses. Only relocations in categories 3 and 4 were evaluated for 
habitat use information. Relocations with the lowest rating in accuracy 
(I = >150 m) were discarded. Relocations were plotted on U.S.
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Geological Survey topographic maps (scale 1:24,000) and assigned to X, Y 
coordinates using Universal Transverse Mercator (UTM) meridians.

Home Range
Following Burt (1943), heme range was defined as the area traversed 

by an individual in its normal daily activities. I estimated home range 
sizes for 3 periods: summer (15 June-31 August), fall (I September-30 
November), and summer-fall (15 June-30 November). Summer and fall were 
defined based on white-tailed deer distribution on the summer-fall 
range, white-tailed deer physiology, plant phenology, and weather 

conditions. Summer and fall contained similar numbers of weeks and 
relocations. Relocations obtained during migration and on winter range 
were excluded from estimates of home range size. Home range size for 
yearling males was not estimated separately because of the small sample 
size of this age class.

Seasonal home range boundaries were delineated using the minimum 
convex polygon method (Mohr 1947, Lonner and Burkhalter 1992). This 
method is sensitive to outlying relocations and may encompass areas 
within the polygon that deer did not use. Also, estimates of home range 
size are positively correlated with number of relocations used to 
generate estimates. Despite these disadvantages, this method is a 
commonly used technique which allows comparisons with many other 
studies; bias associated with this method is considered low when the 
sample size of relocations exceeds 20 (Jennrich and Turner 1969).

To minimize impacts of outliers on estimates, relocations were 
excluded if they were located beyond twice the average activity radius
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(AflR) of the deer excluding the relocation in question (Burt 1943). The 
AflR is the mean distance of all relocation points of a heme range to a 
computed geographic activity center (GAC) (Hayiie 1949). To minimize 
biases due to small number of relocations, estimates of seasonal hone 
range size were calculated only for deer with >1 relocation per week. 
Estimates of seasonal heme range size for 1990 were not included in ,the 
average seasonal home range calculations due to inadequate number of 
relocations (<1 reIocation/week).

To determine if these conventions successfully reduced sample size 
biases, Spearman's rank correlation coefficients (Sachs 1984) were 
calculated between estimates of seasonal home range size and (I) number 
of relocations per season and (2) monitoring periods (weeks). Median 
estimates of summer and fall home range sizes were tested for 
differences using Wilcoxon's rank sum test (Sachs 1984).

(
Mobility of male white-tailed deer was evaluated by calculating 

mean seasonal AflRs for deer. Patterns of mobility were evaluated for 
surrmer, fall, and summer-fall. Fidelity of male white-tailed deer to 
summer-fall ranges was determined by measuring straight-line distances 
between GflCs for 1990 and 1991 (White and Garrott 1990).

Migration
I examined fall migration patterns of white-tailed deer by 

monitoring radio-collared deer of both sexes in 1990 and 1991. Deer 
were considered migratory if they moved between seasonal areas of use 
that showed no overlap (Brown 1992). Migration variables examined for 
deer included: (I) summer-fall to winter range straight-line distances.
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(2) departure and arrival dates, (3) duration of migration, (4) daily 
distances migrated, and (5) migration routes. Distances between 
seasonal ranges for individual deer were calculated from distances 
between summer-fall GACs and the area used in the previous winter as 
indexed by the trapping site of the deer. Duration of migration was 
defined as the time it took deer, not occupying transitional ranges, to 
move between summer-fall home ranges and early winter range.

Wilcoxon’s rank sum test (Sachs 1984) was used to test for 
differences between the sexes in departure dates from summer-fall range. 
Student's t-test was used to test for differences in duration of deer 
migration between early and late migrating deer in fall of 1991. 
November 29 was defined as the separation date between early and late
migrating deer. To determine whether radio-collared deer migrated in

'

the same order for consecutive years, a Spearman rank correlation 
coefficient was calculated between departure dates of deer in 1990 and 
1991. The chi-square goodness-of-fit test was used to test for 

differences between migration patterns in 1990 and 1991 by testing 
number of deer leaving in 2-week intervals.

Simple correlation coefficients (Sachs 1984) were calculated 
between departure dates and migration routes. Routes were determined 
from relocations obtained for deer during migration. I used a 3-factor 
multiple regression analysis to test the hypothesis that deer initiated 
migration in response to a combination of weather severity, migration 
distance and route to winter range. Migration distance to winter range 
was a continuous variable indexed by the straight-line distance from 
individual summer-fall heme ranges to the winter range. The mean



14
elevation for sunroer-fall home ranges occupied by deer was selected as 
an index to weather severity. I assumed, based on my field 
observations, that an increase in elevation was positively correlated 
with an increase in snow depth and negatively correlated with 
temperature.

To examine whether departure dates of deer were related to specific 
weather conditions. Student's t-tests (Sachs 1984) were used to test for 
differences between the monthly snow depth average and the 48-h snow 
depth average prior to departure, and between the monthly minimum 
temperature average and the 48-h minimum temperature average prior to 
departure. A summary of summer-falI climatological data for the Elk 
City weather station (1238 m) was obtained from the NQAA (1991) to 
calculate mean snow depth and mean minimum temperature for November 
1991.

My observations indicated that date of departure of deer varied 
considerably according to route of migration. Student's t-tests were 
used to test for differences in departure dates and distances to winter 
range for sets of deer using different routes of migration.

Habitat Use and Selection
Habitat use by male white-tailed deer was examined by sampling 

topographic and floristic variables at deer relocations. Topographic 
variables included: elevation (m), slope (%), aspect (azimuth), and 
landform (ridge, convex slope, straight slope, concave slope, and draw 
bottom). Distance measurements to the nearest paved or secondary road, 
trail, clearcut, and running water were taken from U.S. Geological
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Survey topographic maps (scale 1:24,000). .

I classified habitat types based upon plant species, topography, 
and elevation following Cooper et al. (1987). Overstory and understory 
plant species were identified using Patterson et. al (1985). Fbrestei 
and non-forested cover types were sampled applying USDA Forest Service 
stand examination procedures. Overstory canopy height was estimated 
using a clinometer. Overstory canopy cover was measured with a 
spherical densicmeter (Lermon 1957, Strickler 1959) and averaged across 
readings taken from the 4 cardinal directions, 15 m from plot center. 
Basal area was measured with a 20 BAF prism. Overstory tree (>12.7 cm 
diameter at breast height (dbh)) and sapling (<12.7 cm dbh) densities 
were determined using the point-centered-quarter method (Cottom and 
Curtis 1956). Height and crown ratio for saplings were estimated 
ocularly. Crown ratio was defined as the percentage of stem length that 
was covered by the tree crown.

Stem diameter for overstory trees was averaged from diameters of 
trees measured in the point-centered-quarter method. The stand density 
index, based upon density and basal area, was computed following McTague 
and.Patton (1989). Percent ground coverage of understory plant 
categories (seedling (<2.5 cm dbh), shrub, dwarf shrub, graminoid, forb, 
moss, total plant cover), deadfall (>5 cm dia.) and non-plant-material 
was determined using a line-point transect (Levy and Madden 1933). The 
transect originated at plot center and extended 15 m  to the north and 
south. Cover readings were taken every 30 cm along the transect.

Prominence values (Stringer and LaRoi 1970).were calculated for 
seedling, shrub, dwarf shrub, and forb species. Prominence value is a
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cover value that takes into account abundance and distribution of plants 
on all plots. The index is computed by multiplying the average percent 
cover of a plant on all plots by the square root of its percent

frequency of occurrence on all plots. Plant species with prominence....
values <10 were excluded from further analysis.

Hiding cover was evaluated by averaging 4 readings of percent cover 
on a cover pole for 50 cm height intervals. Readings were taken for 
height intervals up to 1.5 m from the 4 cardinal directions at distances 
of 15 m from the pole positioned at plot center (Griffith and Youtie 
1988). ' .

Following Pauley (1990), forested cover types were defined using 
USDA Forest Service criteria and included old growth (> 30% canopy 
cover, >37 trees/ha >50 cm dbh); mature timber (>30% canopy cover with 
the density of trees >23 cm dbh exceeding the density of trees 12 cm to 
22 cm dbh); pole timber (>30% canopy cover with the density of trees 12 
cm to 22 cm exceeding the density of trees >. 23 cm dbh); or sapling 
(>30% canopy cover and <10% of the trees XL2 an dbh). Non-fcrested 
cover types (<30% canopy cbver) were classified as either clearcuts, 
brushfields, or meadows.

Availability of habitat in the Clearwater study area Was evaluated 
using data from 262 random plots sampled by Jones (1990). These plots

f - -N

provided the basis for my descriptions of differences among cover types, 
and they were used in comparisons of deer use with availability.

Habitat sampling methods used by Jones (1990) were identical to 
methods I employed in habitat use sampling at deer relocations except as 
follows: vegetation structure and plant species composition were sampled
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within 2 circular plots. In a 40.5 m 2 plot, trees (2.5-15.0 an dbh) 

and shrubs were recorded by species and dbh. Live trees >15 an dbh and 

shrubs were recorded by species and dbh in a 375 m 2 plot. Number of 

canopy levels was subjectively determined, and average height of each 

canopy level estimated using a clinometer. Ground coverage of shrubs 

and seedlings (<1.8 m) was estimated by using four 10.9-m paced 

transects radiating out from plot center in the 4 cardinal directions. 

Ground cover was recorded at 15-18 points along each transect. The 

dominant plant species or, in the absence of vegetation, the most 

prominent non-plant ground cover at each point was recorded.

Small sample sizes in seme of the habitat types recorded at deer 

relocations and random locations required pooling habitat types into 

ecologically similar habitat groups for analyses (Jones 1990).

Ecological site (topography, elevation, and climate) and vegetation 

similarities were used to group habitat types into habitat groups 

following Cooper et.al. (1987) (Table 22). For each habitat group, the 

name of the habitat type with the highest percent availability in the 

study area was used as a title".

Habitat use and selection by male white-tailed deer were determined 

for summer (15 June-31 August) and fall (I Septenber-30 Noveiber). 

Seasonal differences in habitat use for deer were examined based upon 

pooled relocations for all deer in each designated season. Seasonal 

comparisons of habitat use and selection were based only on deer with 

>15 relocations on the summer-falI range in order to minimize biases due 

to small samples. Student's t-test was used to test for differences in 

number of relocations per season in order to minimize the bias, of
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unequal sample sizes in the analyses. Yearling male relocations were 
not analyzed for habitat use and selection because of the small sample 
size of this age class and the tendency of yearlings to behave 
differently than adult males (Marchintoh and Hirth 1984).

Although habitat selection depends on the area delineated as 
available to animals under study (Johnson 1980), the impact of study 
area delineation on inferential analysis is considered unimportant when 
the dispersion patterns of habitat categories are regular or random 
(Church and Porter 1987). My field observations, indicated that habitat 
variables in the Clearwater study area with respect to topography, plant 
communities, cover types, and access were evenly distributed.
Therefore, habitat availability was defined as the area encompassed by 
the cumulative summer, fall, and early winter ground relocations of deer 
monitored throughout the duration of the study. Habitat within the 
study area was assumed equally available to all. radio-collared deer 
throughout summer and fall. Analyses of habitat use included 
macrohabitat and microhabitat use and selection and the evaluation of 
hunting season security habitat for male white-tailed deer.

Macrohabitat Use and Selection

Habitat variables used in macrohabitat analyses included habitat 
groups, cover types, landform types, slope, aspect, elevation • 
categories, and distances categories to the nearest road, trail, running 
water, and clearcut. Categorical variables were analyzed by use versus 
availability and tested for seasonal differences with the chi-square 
goodness-of-fit test (Neu et al. 1974, Byers et al. 1984). Use of
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categorical variables was compared between summer and fall. If no 
significant difference (P > 0.05) between seasonal use of a categorical 
variable occurred, then summer and fall relocations were pooled and 
compared to the availability of that variable in the study area. If 
significant differences (P < 0.05) between seasons or between use and 
availability of the variable occurred, then preference or avoidance was 
determined using 90% Bonferroni simultaneous confidence intervals 
(Marcum and Loftsgaarden 1980). Habitat components were considered 
preferred if they were used proportionally more than and avoided if used 
proportionally less than percent availability,

Chi-square analyses are appropriate for identifying habitat 
components that'are used disproportionately relative to availability. 
However, this approach may not identify some habitat features essential 
to male white-tailed deer simply because they are commonly available. 
Because of this, I compared use data of summer-fall to early winter 
range in order to identify specific habitat characteristics that 
separated summer-fall range from early winter range. Comparison was 
based on habitat use data collected at deer relocations. Early winter 
range was defined as the area to which the radio-collared deer moved to 
during fall migration. Habitat characteristics of the ranges were not 
tested for differences due to small sample size of early winter 
relocations.

Spatial arrangements of habitat features, within home ranges can be 
important in habitat selection by deer in the Clearwater study area. I 
determined availability of clearcuts >1 ha and forested cover types 
within 13 deer summer-fall ranges by overlaying a grid system (0.09 knf)
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on hate ranges and summing the proportions of non-forested and forested 
cover types for each cell. Use of forested cover types and clearcuts 
was compared to availability using the chi-square goodness-of-fit test. 
USDA Forest Service stand data base files were obtained to determine the 
age of clearcuts. Spearman's rank correlation (Sachs 1984) was used to 
determine whether heme range size and proportion of heme ranges that had 
been clearcut were related.

Spatial use patterns within heme ranges were identified by 
superimposing a 0.09 km2 grid over each home range and plotting the 
frequency of relocation points within each cell (Samuel et al. 1985, 
Samuel and Green 1988). The cell size was selected to encompass the 
telemetry error of ground relocations and to achieve an average of >1 
relocation per grid point (Samuel et al. 1985). The use pattern was 
tested against a hypothesized uniform distribution of relocation points 
using the chi-square goodness-of-fit test (Sachs 1984). Core areas 
within home ranges were defined by the number of cells where the 
observed use distribution exceeded that expected in a uniform 
distribution (P < 0.01). To determine whether the occurrence of core 
areas was related to the number of relocations and estimates of home 
range size, Spearman's rank correlation coefficients were calculated 
betwesi size of core areas and (I) number of relocations and (2) home 
range size. The question of why male white-tailed deer used core areas, 
was addressed by comparing habitat composition of core and non-core 
areas. Relocations in core areas were used to evaluate habitat 
composition of core areas. Non-core relocations were used to describe 
habitat composition within the home ranges outside core areas.
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Distances frcm relocations to nearest road, trail, clearest, and running 
water were tested using Student's t-test (Sachs 1984).

Microhabitat Use and Selection

The relatively small home ranges occupied by male white-tailed deer 
on the study area indicated that deer may select habitat on a finer ' 
scale than macrohabitat. Microhabitat use analysis was conducted to 
determine habitat characteristics that differed between summer and fall 
relocations for male white-tailed deer; Analysis of habitat variables 
at a finer scale, microhabitat, was accomplished by comparing randomly 
selected plots measured by Jones (1990) with plots at deer relocations.

Differences in use of habitat variables at the microhabitat level 
between summer and fall, and comparisons of availability and use by 
season were tested using.Wilcoxon's 2-sample tests (normal 
approximation) (Sachs 1984). Differences were considered significant at 
the P < 0.05 level. I used stepwise logistic regression to determine if 
specific sets of habitat characteristics could be used to differentiate 
between summer and fall habitats. I chose logistic regression because 
it best describes effects of explanatory variables on a dichotomous 
response variable when normal distribution assumptions are not 
appropriate (Freemann 1987). Logistic regression with the maximum 
likelihood estimation was found to outperform classical discriminant 
analysis on empirical studies of non-normal classification problems 

(Press and Wilson 1978). Intercorrelation in the analysis was minimized 
by including only habitat variables that were not significantly 
intercorrelated (P < 0.05). x
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Hunting Season Security Habitat

I evaluated habitat use by 18 male white^tailed deer during the 
general hunting season in October-early November 1991 in order to define 
hunting season security habitat. Habitat use on the summer-fall range 4 
weeks prior to the general hunting season (prehunt) was compared to 
habitat use during the general hunting season (hunt). Habitat variables 
used in comparison included distances from relocation points to nearest 
road, trail, and clearcut, cover type use, and hiding cover. Standard 
deviations associated with means of distance measurements indicated 
considerable variation in habitat use between animals. Therefore, the 
chi-square goodness-of-fit test was Used to test null hypotheses that 
the pattern of use of distance categories was similar during the prehunt 
and hunt periods. The chi-square goodness-of-fit test was used to test 
for differences in use of cover types between prehunt and hunt.
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RESJLTS
Capture and Relocation

From January to March, in 1990 and 1991, 178 deer were captured and 
eartagged on the winter-spring range. Sixty-nine deer were equipped 
with radio-collars (36 male adults, 21 female adults, 11 male fawns, and 
I female fawn). Thirty-eight and 45 deer of both sexes were monitored 
during summer and fall of 1990 and 1991, respectively. Deer monitored 
for habitat use included 18 male adults and 6 nale yearlings; 54% of the 
males were monitored both in 1990 and 1991. The 2 field seasons yielded 
579 relocations of which 423 were sufficiently accurate to allow me to 
sample vegetative and topographic habitat characteristics.

Vegetation Characteristics

Hie data set collected at random locations by Jones (1990) included 
24 structural and compositional habitat characteristics, 4 topographic 
variables, and 32 plant species. For my analyses, I reduced the set to 
15 structural and compositional habitat characteristics and 18 plant 
species. Overstory structural variables used in my analyses included 
mean dbh, canopy height, canopy cover, canopy levels, basal area, 
overstory tree and sapling densities, and stand density index.

Understory structural variables included ground coverages of seedlings, 
shrubs, dwarf shrubs, forbs, deadfall, graminoids, and non-plant 
materials. Overstory tree, sapling and seedling, species included grand 
fir, subalpine fir, Ehgelmann spruce (Picea enaelmannii). Douglas-fir, 
lodgepole pine, and ponderosa pine. Understory species included
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serviceberry (Amalanchier alnifolia), ninebark (Physocamus m Ivaceus), 
sitka alder (Alnus sinuata), ocean-spray (Holodiscus discolor), Pacific 
yew, ceanothus (Ceanothus spp.), fool's huckleberry, common snowberry 
(Syncdioricargos albus), huckleberry, baldhip rose (Rosa oymnocarpa), 
creeping Oregon grape, and grouse whortleberry (Vi scoparium).

Structural habitat characteristics and floristic attributes (Tables 
1-3) differed both within and between forested and nan-forested cover 
types. Standard deviations associated with means of habitat variables

Table I. Overstory and understory characteristics of forested cover 
types measured at random locations in the Clearwater study 
area, Idaho (Jones 1990).

Old-Growth Mature Timber • Pole Timber Sapling
(n=25) (n=105) (n=63) (n=37)

Variable X SD X SD X SD X SD
Overstorv

Mean dbh (cm) 49 9 30 5 23 4 5 2
Canopy height (m) 37 3 29 5 23 4 3 3
Canopy cover (%) 72 8 65 10 60 12 15 12
Canopy levels 2.5 0.6 1.9 0.6 1.8 0.5 ■ 1.0 0.5
Basal area (mJ/ha) 50 16. 32 11 19 10 4 . 5
Overstory tree
density (stems/ha) 348 148 479 195 461 226 56 73 '

Sapling density
(stems/ha) 271 364 908 667 1354 1001 .1402 1000

Stand density index 802 256 585 190 383 199 82 92
Understorv

Tree seedlings (%) 11.9 7.5 11.7 8.0 17.1 9.9 21.2 15.2
Shrub cover (%) 32.9 18.1 27.2 19.1 24.1 19.3 20.1 20.1
Dwarf shrub cover (%) T1 - 1.2 4.1 7.1 12.9 0.1 0.4
Forb cover (%) 39.5 12.9 43.9 16.8 39.7 17.1 50.3 21.3
Deadfall (%) 5.5 4.0 6.9 5.6 • 5.6 4.8 7.9 6.4
Graminoid cover (%) 0.0 0.0 T - • 0.0 0.-0 0.0 0.0
Non-plant material (%,) 9.9 9.5 9.9 14.5 6.4 11.2 . 2.3 3.3

‘ T = trace (mean canopy cover < 0.1 %)
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indicated great variability within each cover type. Measuremaxts of 
structural habitat characteristics indicated that old-growth, which 
comprised 10% of the study area, had the densest and tallest overstory 
tree canopies and highest number of canopy levels of all forested cover 
types (Table I). The overstory of old-growth was dominated by moderate 
densities of large diameter trees with both high basal areas and stand 
density indices. The understory was composed of high shrub, low 
seedling, and moderate forb coverages. Grand fir was the most common 
overstory tree, sapling, and seedling species in this cover type (Table 
2). Pacific yew, huckleberry, and fool's huckleberry were the most 
prominent shrub species (Table 3).

Table 2. Dansity (trees/ha) of overstory trees and saplings measured in 
forested cover types at random locations in the Clearwater 
study area, Idaho (Jones 1990).

Plant species

Old-Growth
(n=25)

X SD

Mature Timber 
(n=105)

X SD

Pole Timber 
(n=63)

X SD

Sapling
(n=37)

X SD
Overstorv Trees • 

Grand fir 270 131 306 178 305 229 82 80
Subalpine fir 180 124 165 84 105 35 68 62-
Engelmann spruce 141 98 113 38 117 10 0.0 0.0
Douglas-fir 0.0 0.0 178 146 , 225 117 50 33
LodgepoIe pine 0.0 0.0 305 229 323 213 55 54 '
Ponderosa pine 0.0 0.0 0.0 0.0 112 63 0.0 0.0
SanIincrs

Grand fir 460 373 840 693 1042 :1042 901 833
Subalpine fir . 0.0 0.0 459 241 696 709 576 324
Engelmann spruce 0.0 0.0 301 188 309 175 495 275
Douglas-fir 0.0 0.0 0.0 0.0 409 215 1045 1068
Lodgepole pine 0.0 0.0 599 297 836 888 873 928
Ponderosa pine 0.0 0.0 0.0 0.0. 0.0 0.0 607 520
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Mature and pole timber, which comprised 41% and 24% of the study 
respectively, had the highest densities of overstory trees among 

forested cover types. Both types had moderate basal areas and stand 
density indices due to abundant medium sized overstory trees (Table I). 
Moderate canopy heights and canopy cover were characteristic of these 
cover types. The understories were composed of moderate to high 
forb, shrub, and seedling coverages. Grand fir and lodgepole pine were

Table 3. Prominence values8 for seedling and shrub species measured in 
forested cover types at random locations in the Clearwater 
study area, Idaho (Jones 1980).

Old-growth Mature Timber Pole Timber Sapling
Plant species (n=25) ' (n=105) (n=63) (n=37)
Seedlinas

Grand fir 74.1 80.5 96.2 64.0
Subalpine fir 32.3 35.2 45.6 48.0
EngeImann spruce 16.6 16.0 15.0 34.4
Douglas-fir 3.7 14.5 59.8
Lodgepole pine 18.5 63.4 84.7
Ponderosa pine 25.2 54.9
Shrubs

Serviceberry 18.4 10.6 19.5
Hinebark 37.1 13.1 31.2 40.9
Alder 26.3 21.4 28.0
Ocean-spray 23.0 21.4 47.1
Pacific-yew ■ 170.7 55.4 23.2
Ceanothus • r 173.6
Fool's huckleberry 70.0 137.2 57.7 40.1
Common snowberry 35.8 ' 28.7 56.4 137.8
Huckleberry 82.3 99.2 115.3 44.7
Baldhip rose 7.8 9.1
Oregon grape 9.6
Grouse whortleberry X ‘ 27.2 102.6

* Prominence value = (mean cover (%)) x.(square root (frequency (%)); max. = I,,000
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the most frequently recorded overstory tree and sapling species (Table 
2). In both cover types, prominence values for seedlings and shrubs 
indicated a diverse understory (Table 3).

Fool's huckleberry and huckleberry were frequently recorded shrubs. 
Grouse whortleberry and common snowbarry were prominsit shrub species in 
pole timber; whereas Pacific yew was prominent in nature timber.

Sapling cover types, which comprised 13% of the study area, were 
characterized by low overstory tree densities, lasal areas, and stand 
density indices (Table I). Of all forested cover types, saplings had 
the highest coverage of forks, seedlings, and deadfall but the lowest 
shrub coverage. Overstory trees included grand fir, subalpine fir, 
Douglas-fir, and lodgepole pine (Table 2). Ceanothus and common 
snowbarry were the most prominent shrub species (Table 3).

Nan-forested cover types, which comprised 12% of the study area, 
were characterized by low overstory canopy cover, low basal areas and 
low stand density indices (Table 4). Overstory tree and sapling 

densities were lowest within non-forested cover types, whereas forb 
coverage was higher than in any of the forested cover types. Seedling, 
shrub, and dwarf shrub coverages ware lower in non-forested than in 
forested cover types. Lodgepole pine was the most prominent seedling 
species (Table 5).

Deadfall and non-plant material coverages were highest in. 

clearcuts, and grsmnoid coverage was highest in meadows. Brushfields 
lad the most diverse shrub species composition of all non-forested cover 
types; common snowbarry and ocean-spray were the most prominent shrub 
species.
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Table 4. Overstory and understory characteristics of non-forested cover 

types measured at random locations in the Clearwater study 
area, Idaho (Jcaies 1990).

Brushfield Meadow ClearcutIfl=Z)_ _ _ _ __ . . , (n=14l (n=7l
Variable X SD X SD X SD
Overstorv 

Mean dbh (cm) 21.0 1.4 17.7 5.0 30.3 10.8Canopy height (m) 35.0 11.7 35.0 24,5 23.8 • 14.9Canopy cover (%) 11.0 10.4 12.0 18.9 4.0 7.0Canopy levels 0.7 0.5 0.4 0.6 0.4 0.8Basal area (m3/ha) 3.8 1.5 2.8 2.4 3.2 4.0Overstory tree 
density (stems/ha) 65.6 74.5 42.4 60.6 23.1 32.8Sapling density 
(stems/ha) 105.8 132.0 89.8 212.0 41.2 100.8Stand density index . 81.0 33.8 61.3 48,8 . 73.0 55.6

Understorv■

Tree seedlings (%). 8.8 5.7 7.6 16.4 2.5 4.0Shrub cover (%) 19.5 19.7 2.1 . 3.1 4.4 9.5Dwarf shrub cover (%) 0.0 0.0 0.0 0.0 0.0 0.0Forb cover (%) 52.4 15.2 70.5 29.2 60.9 6.7Deadfall (%) 5.7 6.4 1.2 ' 2.5 12.1 8.1Graminoid cover (%) 0.0 0.0 17.9 33.5 0.0 0.0Non-plant material (%) 10.7 16.5 5.9 11.2 25.3 35.7

Hiding cover, measured at deer relocations, varied considerably 
between forested and non-forested cover types (Table 6). However, all 
cover types offered 85-95% concealment in the ground level to 0.5 m  

interval. Mon-forested cover types offered on average 16% and 33% less 
hiding cover in the 0.5-1.0 m  and 1.0-1.5 m  intervals than forested 
cover types, respectively. Meadows offered the least hiding cover above 
0.5 m  of all cover types. Clearcuts and brushfields offered 56-70% 
concealment in the 0.5-1.5 m  intervals. Old-growth and sapling cover
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types provided the most hiding cover above 0.5 m of all forested cover
types.

Table 5. Prominaice values* for seedling and shrub species measured in 
nan-forested cover types at random locations in the Clearwater 
study area, Idaho (Jones 19S0).

Brushfield Meadow Clearcut
Plant species___________ (n=7)_________________ (n=14)__________ (n=7)
Seedlings

32.1 106.7 17.6
.53.4

25.1
40.1
25.1 
52.4
113.9
25.1 
10.7

1 Prominence value = (mean cover (%)) x (square root (frequency (%)); max. = 1,000

Table 6. Hiding cover (% cover of 0.5 m  height intervals) of
forested and non-forested cover types measured at male white
tailed deer relocations (n = 411) in the Clearwater study 
area, Idaho, during 1990-1991.

Hiding Cover Interval

Cover type

0.0- 0.5 m (%) 0.5- 1.0 m (%) 1.0- 1.5 m (%)

X SD X SD X SD
Meadow 95.0 8.6 50.0 18.0 8.8 8.5
Clearcut 85.0 21.4 70.0 28.4 55.9 29.8
Brushfield 87.7 15.2 65.6 32.0 56.5 33.6
Sapling 94.7 9.1 80.5 16.6 79.0 16.6
Pole timber 90.5 11.5 77.1 20.6 69.2 22.6
Mature timber 86.3 14.5 70.5 22.4 66.0 23.4
Old growth 90.0 ■ 12.9 81.9 23.9 . 78,9 22.4

LodgepoIe pine 
Ponderosa pine

Shrubs

Serviceberry 
Ninebark 
Sitka alder 
Ocean-spray 
Common snowberry 
Huckleberry 
Baldhip rose ,
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Horns Range

Homs range size was evaluated for 12 adult and 2 yearling male deer 
based cm 330 relocations obtained in 1991. Number of relocations for 

calculating horns ranges averaged 12 (SD = 3) for summer, 12 (SB = 4) for 
fall, and 23 (SD = 6) for summer-fall. There was no significant 
correlation between number of relocations and home range size for summer 
(r = 0.24, P = 0.41), fall (r = 0.10, P - 0.73), or summer-fall (r = 
0.31, P = 0.79). Also, there was no significant correlation between 
sunner-fall home range size and monitoring period (total number of 
weeks) (r = 0.31, P = 0.79).

Home range size varied considerably among individual deer and 
seasons (Table 7). Sunmar and fall home ranges averaged 36 ha (S) = 20) 
and 42 ha (SD = 38), respectively; medians were not significantly 
different (Sum ranks = 268, P - 0.91). Summer-fall home ranges averaged 
76 ha (S) = 40) (range = 29-178 ha). Seventy percent (n = 14) of 
simmer-fall home ranges ware < 100 Im in size.

Summer, fall, and summer-fall AARs averaged 0.33 km (SD = 0.08) 

(range = 0.09-0.65 km), 0.34 km (SD = 0.17) (range = 0.17-0.65 km), and 
0.40 km (S) = 0.12) (range = 0.25-0.86 km), respectively. Distances 
between summer and fall GRCs averaged 0.38 km (SD = 0.26).

Nine deer were monitored in both 1990 and 1991. Distances between 
1990 and 1991 summer-falI GACs averaged 0.31 km (S) = 0.25); 6 deer 
occupied summer-fall home ranges in 1991 with GACs less than 0.25 km 
from GACs in 1990. Two adult male GACs were 0.17 km and 0.19 km from 
O C s  calculated when they were yearlings in 1990. Qn average, summer- 
fall home ranges in 1991 encompassed 44% (S) = 32) (range = 13-95%) of
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the 1990 horns ranges.

Table 7. Summer, fall, and summer-fall ndmimum convex polygon home 
range sizes (ha) for male white-tailed deer (n = 14) in the 
Clearwater study area, Idaho, during 1991 (A = adult, Y = 

__________yearling).

Age
Mcxutoring 
Period (weeks)

No. of summer-fall 
relocations

Homa
Summer

range sizes (ha)
Fall Summer-fall

Y 18 23 20 8 37Y 17 16 65 18 97A 22 20 45 3 49A 13 28 33 11 44A 10 27 27 14 29A 18 25 9 14 44A 12 22 22 . 32 39A 21 24 38 41 74A 22 35 37 46 63A 15 23 53 62 111A 21 19 50 77 105A 11 17 17 79 91A 12 30 81 137 178A 22 21 30 87 H O

Migration
Fall migration of deer in the Clearwater River Drainage was 

examined by monitoring 29 and 33 deer of both sexes in 1990 and 1991, 

respectively. Departure dates did not significantly differ between 
sexes in 1990 (Sum rank = 107, P = 0.79) and 1991 (Sum rank = 140, P = 
0.25).

Migration distances between summer-fal I and winter range in 1990 
and 1991 averaged 38 km (SD = 8) (range = 23-54 km) and 39 km (SD = 9) 
(range = 21-59 km), respectively. Deer migrated on average in 4 days 
(SD = 2) (range = 2-8 days) and 7 days (SD = 4) (range = 2-14 days) to 
the winter range in 1990 and 1991, respectively. In 1991, 9 late
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migrating deer (departure after 29 November) reached the winter range on 
average in 4 days (SD = 2). This was a significantly shorter average 
interval (t = 3.77, df = 27, P < 0.001) than the average of 8 days (SD = 
3) for 20 early departing deer (departure before 29 November). Overall, 
daily distances migrated varied between 5.6 and 8.8 km.

In fall 1991, 3 deer occupied transitional ranges for > 21 days.
One adult male monitored for 2 consecutive seasons occupied the same 
transitional range in both years. Transitional ranges were located 
along the South Fork of the Clearwater River approximately half way 
between the sunmer-fall and winter ranges. Migration distances of deer 
using transitional ranges averaged 52 km (SD = 8), which was in the 
upper range of migration distances recorded. Daer using transitional 

ranges left the sumter-fall range before 13 Novaibar and arrival on the 
winter range after I Decarber.

Departure dates for 20 deer monitored both in 1990 and 1991 were 
significantly correlated between years (r = 0.81, P < 0.001). However, 
the number of deer departing peaked earlier in 1990 than in 1991 (X? = 
28.47, df = 6, P < 0.001) (Fig. 2).

/

I observed 2 spatial migration patterns for deer. Deer from the 
north-eastern portion of the study area moved southwest to south facing 
slopes along the South Fork of the Clearwater River and followed the 
river to the winter range (river-route). This route was longer than the 
straight-line distances to the winter range but allowed deer to avoid 
crossing high (>1,800 m) north-south exfsiding ridges and to travel at 
elevations below 1400 m  and in snow depths generally <30 cm.

Deer from the southeastern portion of the study area moved
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Fall Migration

Percent of Migration
60 -fl

SEP.30 OCT.15 OCT.31 NOV.15 NOV.30 DEC.15 DEC.31

Interval (15 days)

1 1990, N = 29 0 1 9 9 1 , N = 33

Pig. 2. Percent of radio-collared white-tailed deer migrating at 2- 
week intervals in the Clearwater study area, Idaho, during 
1990-91.

northwest, crossed 2 north-south extending ridges, intersected the South 
Fork of the Clearwater River half way to the winter range, and continued 
along the south facing slopes of the River to the winter range 

(mountain-route). Motntain-route deer migrated the shortest route 
available to them to the winter range. In general, deer along both 
routes migrated in forested cover types and did not traverse nan- 
forested cover types.

Departure date and migration route were significantly correlated in
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1980 (r = 0.71, F = 24.89, n = 26, P < 0.001) and 1991 (r = 0.72, F = 
31.20, n = 33, P < 0.001). Results of multiple regression of elevation, 
migration distance, and migration route on departure date revealed that 
the variables explained 80% (R2 = 0.80, n = 13, F = 11.94, P = 0.002) of 
the variation observed. The elevation and migration distance variables 
did not significantly contribute to the migration model (t = -0.39, P = 
0.70; t = 1.17, P = 0.27, respectively). However, migration route and 
migration distance were significantly correlated (r = 0.689, n = 13, P = 
0.009).

Mountain-route deer and river-route deer differed in mean departure 
date and migration distance. In 1990, the mean departure date for 11 
mountain-route deer, Octdser 19, was significantly earlier (t = 4.99, 
df = 25, P < 0.001) than the November 15 date for 16 river-route deer. 
Hiirteen mountain-route deer in 1991 left the summer-fall range on 
average by October 24, significantly earlier (t = 5.59, df = 31, P < 
0.001) than the 20 river-route deer that left on average by November 22. 
Combined 1990 and 1991 data showed that 24 mountain-route deer migrated 
an average distance of 46.0 km (SD = 6.4) which was significantly 
farther (t = 6.82, df = 55, P < 0.001) than the 34.1 km (SD = 6.4) of 33 
river-route deer.

Mountain-route and river-route deer departed the summer-fall range 
at snow depths of 0-5 cm and > 5 cm, respectively. Ten river-route deer 
with known departure dates in Novenber of 1991 migrated after an average 
48-h snow accumulation of 13.3 cm (SD = 5.0) which was significantly 
higher (P < 0.05) than the monthly 48-h average of 1.4 cm (SD = 2.4).
The average 48-h minimum temperature prior to migration was -10.3 C (SD
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= 14.2) which was significantly lower (P < 0.05) than the monthly 48-h 
average of 5.5 CjSD = 12.8). The combined 1990 and 1991 data on 
migration of river-route deer showed that deer had left the summer-fall 
range when snow depth exceeded 25 cm.

Marrnhahitat Use and Selection
Seasonal macrohabitat use and selection in the Clearwater study 

area were evaluated based on 125 sunnier and 115 fall relocations for 13 
adult males. The mean number of 9 + 3 summer relocations per deer was 
not significantly different (t = 0.94, df = 12, P = 0.368) than the fall 
mean of 10 + 2 relocations. Habitat characteristics of the suntner-falI 
range were identified by comparing use sites (n = 238) of summer-fall to 
early winter (n = 20). Distribution of categorical habitat variables 
were compared between deer use sites and 262 random locations.

Habitat Group Use and Selection

I relocated deer in all habitat groups during summer and fall; 
however, 82% of the summer-fall relocations were recorded in the 
ABGR/CLUN/MEFE, ABGR/LIBO/XETE, and ABGR/ASCa/TRBR habitat groups (Table 
8). Forty-six percent of the summer-fall relocations were recorded in 3 
out of 24 habitat type/phases. Abies grand!a/Clintcnia 
unif I ora/Mgnziesia ferruainea. Abies qrandis/Xerophvl Ium tenax/Vaccinium 
qlobulare. and Abies qrandia/Linnaoa borealis, received 17.3%, 15.3%, 
and 13.4% use, respectively.

The distribution of summer relocations among habitat groups 
differed significantly from the distribution of fall relocations among
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Table 8. Use and selection of habitat groups by male white-tailed deer

(n = 13) during summer (n = 125) and fall (n =115) in the
Clearwater study area, Idaho, during 1930-91. (-) indicates

_________ avoidance, (+) indicates preference.

Habitat group Use (%)
Avail. (%) 
(Jones 1990)

90% family confidence 
interval on 

proportional use
Summer
ABGR/CLUN/MEFE 28.0 31.1 0.184- 0.376
ABGR/LIBO/XETE 25.4 29.8 0.161- 0.347ABGR/SETR 11.9 19.1 0.049- 0.188 (-)ABGR/ASCA/TABR 27.1 10.0 0.176- 0.133 (+)
PSME/FHMA/PHMA 7.6 10.0 0.019- 0.133
Fall
ABGR/CLUN/MEFE 25.5 31.1 0.155- 0.355
ABGR/LIBO/XETE 43.2 29.8 0.317- 0.545 (+)ABGR/SETR 4.9 19.1 0.000- 0.099 (-)
ABGR/ASCA/TABR 13.7 10.0 0.058- 0.217
PSME/FHMA/PHMA 12.7 10.0 0.051- 0.204

habitat groups (X* = 14.43, df = 4, P = 0.006). In fall, use of habitat 
group ABGR/ASCA/TABR decreased and use of habitat group ftBGR/LIBO/XETE 
increased compared to surnner. During fall, habitat type group 
PSB4E/PHMA/PHMA received more and habitat group ABGR/SETR less use than 
during summer.

In summer, use differed significantly from proportionate 
availability considering all groups simultaneously (X? = 39.61, df = 4,
P = < 0.001). % e  ABGR/ASG&/TM3R habitat group was preferred; the 
ABGR/SETR habitat group was avoided. Dear use occurred in proportion to 
availability for ABOR/OUN/MEFE, ABGR/LIBQ/XETE, and PSME/FHMA/PHMA.

Fall use of habitat groups by deer was not in proportion to 
availability considering all groups simultaneously (X? = 20.07, df = 4,
P = 0.001). The ABGR/LIBO/XETE habitat group was preferred. ABGR/SETR 
was avoided. Use occurred in proportion to availability for
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AEGR/CLUN/MEFE, ABGR/ASCA/TABR, and PSME/PHMA/PHMA.

Cover Type Use and Selection
I relocated deer in 7 forested and non-forested cover types during 

summer and fall. However, 90% of the summer-fall relocations were 
recorded in forested cover types (Table 9). There was no significant 
shift in cover type use (X? = 11.09, df = 6, P = 0.086) between sunnier 
and fall. Sunnier-fall cover type use differed significantly from the 
expected use considering availability of all types simultaneously (X? = 
34.7, df = 6, P <_ 0.001). Deer preferred pole timber, avoided cl ear cuts 
and sapling stands, and used other forested and non-forested cover types 
in proportion to their availability.

Table 9. Use and selection of sunnier and fall cover types by male 
white-tailed deer (n = 13) in the Clearwater study area, 
Idaho, during 1990-91. (-) indicates avoidance, (+)

__________indicates preference.

Cover type Use (%)
Avail. (%) 
(Jones 1990)

90% family confidence 
interval on 

proportional use
Clearcut 1.7 5.4 0.000- 0.038 (-)
Natural opening 3.4 2.7 0.005- 0.063
Meadow 4.7 2.7 0.013- 0.080
Sapling 5.1 14.3 0.016- 0.086 (-)
Pole timber 34.7 24.5 0.272- 0.423 (+)
Mature timber 39.4 40.7 0.316- 0.472
Old growth 11.0 9.7 0.060- 0.160

Use and Selection of Slope Categories

Fifty percent and 45% of the summer-fall relocations were recorded 
in the <20% and 20-40% slope categories, respectively (Table 10). There 
was no significant shift in use of slope categories between summer and
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fall (X? -.3.79, df = 2, P = 0.20). Dser used all slope categories in 
proportion to availability considering all categories simultaneously (X? 
= 4.88, df = 2, P =  0.085).

Use and Selecticai of Aspect Categories

Fifty percent of the summer and 51% of the fall relocations were 
recorded on south to west aspects. Use of north to east aspects was 
recorded for 27% and 32% of the summer and fall observations, 
respectively (Table 10). There was no significant shift in use of 
aspect categories between summer and fall (X* = 4.10, df = 7, p =
0.768). Deer used aspect categories in proportion to availability 
considering all categories simultaneously (X? = 11.26, df = 7, P = 
0.127).

Use and Selection of Elevation Categories

Ninety-two percent of the summer and 86% of the fall relocations 
were recorded in between 1250 and 1750 m. There was no significant 
change in use of elevation categories between summer and fall (X? =
2.254, df = 2, P = 0.325) (Table 11). Deer did not use elevation 

categories in proportion to availability considering all categories 
simultaneously (tf = 16.93, df = 3, P = 0.001) (Table). Deer avoided 

the > 1750 m  elevation category and used all other elevation categories 
in proportion to their availability.

Use and Selection nf T̂ ndform Types

Deer were recorded on all Iandforns, but 84% of the summsr and 76%

)
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Table 10. Summer-fall use and selection of slope, aspect, and elevation

categories, and landform types by male white-tailed deer (n = 
13) in the Clearwater study area, Idaho, during 1990-91. (-) 
indicates avoidance, (+) indicates preference.

Variable Use (%)
Avail. (%) 
(Jones 1990)

90% family confidence 
interval on 

proportional use
Slope

<20% 50.4 54.2 0.435- 0.57420- 40% 44.5 38.2 0.375- 0.514>40% 5.1 7.6 0.021- 0.082
Aspect
Worth 10.3 7.8 0.054- 0.153Northeast 9.5 11.3 0.047- 0.143East 9.5 14.1 0.047- 0.143
Southeast 10.8 9.8 0.057- 0.159
South 18.5 16.0 0.122- 0.249
Southwest 15.1 16.4 0.092- 0.210
West 17.2 13.3 0.110- 0.234
Northwest 9.1 11.3 0.043- 0.138
Elevation

<1250 m 10.9 9.2 0.064- 0.154
1250- 1500 m 58.6 55.3 0.514- 0.657
1500- 1750 m 30.5 29.0 0.239- 0.372

>1750 m 0.0 6.5 0.000- 0.002 (-)
Landform Types
Ridge 7.4 9.9 0.001- 0.147
Convex slope 3.3 14.5 0.000- 0.083 (-)
Straight slope 83.6 63.0 0.732- 0.940 (+)
Concave slope 1.6 3.4 0.000- 0.052
Draw bottom 4.1 9.2 0.000- 0.096

of the fall relocations were recorded on straight slopes. There was no 
significant change in use of landform types between summer and fall (X?
= 6.46, d£ = 4, P = 0.168)(Table 10). Deer did not use landform types 
in proportion to availability considering all types simultaneously (X? = 
24.17, df = 4, P < 0.001). Deer avoided convex slopes and selected for 
straight slopes; all other landform types were used in proportion to 
their availability.

\
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Use and Selection of Distance Categories to Running Water. RnaHa, Trails 
and CIsarcuta

Seventy-one percent of the summer and 57% of the fall relocations 
were < 300 m from the nearest running water. Thesre was no significant 
shift in use of distance categories to running water between summer and 
fall (X? = 4.27, df = 4, P = 0.371). Deer use of distance categories to 
running water was not in proportion to availability considering all 
categories simultaneously (X? = 488.17, df = 4, P < 0.001) (Table 11). 
Deer avoided the < 100 m  category and preferred the 700-900 m  category; 
all other categories were used in proportion to their availability.

Table 11. Summer-falI use and selection of distance categories to
running water and roads by male white-tailed deer (n = 13) in 
the Clearwater study area, Idaho, during 1990-91. (-)

' _____ indicates avoidance, (+) indicates preference.

Variable Use (%)
* Avail. (%) 
(Jones 1990)

90% family confidence 
interval on 

proportional use
Distance to Water 

< 100 m 15.3 , 41.8 0.092- 0.213 (-)100- 300 m 50.0 42.6 0.416- 0.584
300- 500 m 18.4 12.7 0.119- 0.250
500- 700 m 6.3 2.5 0.022- 0.104
700- 900 m 10.0 0.4 0.049- 0.151 (+)

Distance to Roads 
< 250 m 47.6 48.5 0.400- 0.553

250- 500 m 21.2 19.1 . 0.150- 0.275
500- 750 m 7.4 10.6 0.034- 0.114
750- 1000 m 7.8 6.6 0.037- 0.119> 1000 m 16.0 15.2 0.104- 0.261

Seventy-two percent of the summer and 62% of the fall relocations 
were < 500 m  from the nearest road. There was no significant shift in 
use of distance categories to roads between summer and fall (X* = 7.59,
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df = 4, P = 0.108). Deer used distance categories to roads in 

proportion to availability considering all categories simultaneously (X? 
= 3.46, df = 4, P =  0.485) (Table 11). x

Seventy-eight percent of the summer and 81% of the fall relocations 
were <250 m  from the nearest trail (Table 12). There was a significant 
shift in use of distance categories to trails between simmer and fall 
(X? = 10.76, df = 3, P = 0.013). Three (2%) simmer and 10 (9%) fall 
observations were > 500 m  from a trail, whereas 123 (98%) simmer and 105 
(91%) fall relocations were < 500 m  from a trail.

Seventy-seven percent of the simmer and 69% of the fall relocations 
were < 250 m  from the nearest cl ear cut (Table 12). There was no 
significant shift in use of distance categories to clearcuts between 
summer and fall (X* = 5.88, df = 3, P = 0.118).

Seasonal Range Comparison

Habitat composition at summer-fall relocations for deer differed 
considerably from that at sites used in early winter (Table 13). 
Summer-fall range was at higher elevations, had more moderate slopes, 
and was more heavily timbered than the early winter range. Average 
overstory tree density, canopy cover, basal area, and stand density 

index were all higher on the simmer-fall range. Hiding cover values of 
the ranges were similar. Total shrub coverage was higher on the early 
winter range, but dwarf shrub and seedling coverage were higher on the 
summer-fall range. Total plant and non-plant coverages were similar on 
both ranges.
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Tabl® 12. Sunmar and fall use of distance categories to trails and

cIearcuts by male white-tailed deer (n = 13) in the
__________ Cleaurwater study area, Idaho, during 1990-91.

Varicfcle

— 4  '**'-'*/ * s * w * v ,

Sumner (%)
(n = 125)

Fall (%) 
(n = 115)

Distance to Trails
< 250 m 77.6 81.4250- 500 m 20.8 9.8500- 750 m 1.6 6.9750- 1000 m 0.0 1.9

Distance to Clearouta 
< 250 m 76.8 68.6250- 500 m 17.6 21.6500- 750 m 5.6 5.9750- 1000 m 0.0 3.9

Habitat Use within Sunmar-fall Home Rang**

Proportions of clearcuts and forested cover types in 13 sunmer-falI 
heme ranges of deer averaged 25.8% (SD = 16.8) (range = 9-57%) and 74.2% 
(SI) = 16.8) (range = 43-91%), respectively. However, 81% (n = 308) of 
all sunmer-f all relocations were recorded in forested cover types. 
Analysis of use

relative to availability showed that deer selected forested cover types 
within summer-fall ranges, whereas cl ear cuts were used less (X2 = 7.50, 
df = I, P = 0.006). Home range size was not significantly correlated 
with proportion of cl ear cuts within hems ranges (r = -0.31, P = 0.310). 
Kunfcer of clearcuts within sunmer-f all home ranges averaged 1.6 (SD = 

1.0) (range = 1-4 clearcuts). Age of 9 clearcuts within 3 home ranges 
averaged 24 years (SD = 6) (range = 10-28 years).
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Table 13. Characteristics of summer-fall and early winter habitat of

male white-tailed deer (n = 13) at relocation sites in the
__________ Clearwater study area, Idaho, during 1990-91.* v w * * w /  J X  •

Early Winter 
(n = 20) Summer-fall 

(n = 238)
Variable X SD X SD
Elevation (m) 3328 479 4662 415Slope (%) 52.9 22.8 21.6 10.5Overstory tree
density (stems/ha) 160 154 806 769Mean overstory dbh (cm) 

Basal area (mVha)
42.9 7.5 26.6 8.923.5 24.8 42.2 38.1Stand density index 358 376 825 742Canopy cover (%) 48 23 72 28Sapling density 

(stems/ha) 112 179 824 1183Mean sapling dbh (cm) 6.7 2.9 7.2 2.0Sapling height (m) 5.1 2.1 6.3 2.7Sapling crown ratio (%) 40.6 14.8 53.0 21.9
Hiding cover 0.0- 0.5 m  (%) 87.6 17.4 87.8 14.1Hiding cover 0.5- 1.0 m  (%) 74.1 30.0 73.2 23.8Hiding cover 1.0- 1.5 m  (%) 62.9 33.7 66.4 25.4
Seedling cover (%) 1.4 4.0 6.7 5.9Shrub cover (%) 41.8 18.6 25.6 21.9Dwarf shrub cover (%) 5.5 12.2 14.3 12.5Forb cover (%) 23.5 12.5 61.7 29.3Deadfall (%) 7.2 3.6 5.6 3.6Graminoid cover (%) 23.7 19.2 11.0 16.8Moss cover (%) 20.9 15.2 5.4 5.9Plant cover (%) 70.5 11.7 70.0 20.9Non-plant material (%) 22.3 10.8 22.8 18.2

Core Area

Core areas were identified in 4 out of 14 summer-fall home ranges. 
There was no significant correlation between occurrence of core areas 
and number of relocations (r = -0.25, P = 0.35) or between occurrence of 
core areas and home range size (r = 0.04, P = 0.87). Size of home 
ranges with core areas did not significantly differ from size of home
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ranges without core areas (Sum ranks = 33.5, P = 0.44).

Core areas constituted on average 28% (SD = 4) of the horns range 
areas. Average distance from relocation points to nearest road, trail, 
clearcut, and running water were significantly shorter for core 
than for non-core areas (P < 0.05) (Table 14). Proportion of non- 
forested areas' in home ranges with core areas did not significantly 
differ from proportion of non-forested areas in home ranges without core 
areas (Sum ranks = 71.5, P = 0.22).

•. V- .
Table 14. Distance measurements (km) for core and non-core areas in 

sumnar-fall home ranges of male white-tailed deer in the 
___________Clearwater study area, Idaho, during 1980-91.___________

Core area (n=63) Non-core area (n=51)
Variable_____________ X _________ SD__________ X SD________ ■
Road 0.297 0.333 0.454 0.353 *
Trail 0.125 0.048 0.169 0.097 *
Clearcut 0.133 0.133 0.340 0.206 *
Running water 0.128 0.148 0.221 0.198 *

* significantly different from core area, univariate t-test, P < 0.05.

Microhabitat Use and Selection

Microhabitat use by male white-tailed deer was analyzed based on 
122 summer and 104 fall relocations using both univariate and 
multivariate analyses.

Univariate analysis revealed that summer habitat was characterized 
by lower overstory tree and sapling densities, basal areas, and stand 
density indices than fall habitat (Table 15). Porb and shrub coverages 
were higher on summer habitat; non-plant coverage was lower at summer
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Table 15. Characteristics of summer and fall habitat at relocations of 

male white-tailed deer (n = 13) in the Clearwater study area. 
___________ Idaho, during 1990-91.

Variable

Summer 
(n = 122)
X SD

Fall 
(n =
X

104)
SD Z* P

Overstory tree 
density (stenrs/ha) 574 605 1040 856 4.86 0.001Mean overstory dbh (cm) 

Basal area (m V ha)
27.2 9.9 26.5 7.8 0.00 0.99931.3 29.0 54.1 43.7 4.46 0.001Stand density index 606 559 1057 852 4.56 0.001Canopy cover (%) 67.2 31.6 73.7 25.6 1.63 0.104Sapling density 

(sters/ha) 654 975 937 1068 3.08 0.002Mean sapling dbh (cm) 7.2 2.1 7.2 1.9 0,21 0.836Sapling height (m) 6.8 2.9 5.9 2.2 -2.78 0.006Sapling crown ratio (%) 51.5 23.7 54.7 19.0 1.19 0.235
Hiding cover

0.0- 0.5 m  (%) 86.6 15.2 88.3 13.2 0.43 0.669Hiding cover 
0.5- 1.0 m  (%) 71,4 25.2 74.9 22.0 0.77 0.441Hiding cover 
1.0- 1.5 m  (%) 64,5 27.1 68.1 23.6 0.75 0.455

Tree seedlings (%) 6.4 5.9 7.2 6.2 1.42 0.157Shrub cover (%) 27.8 22.4 22.9 20.6 -2.10 0.035Dwarf shrub cover (%) 13,9 11.6 13.9 14.0 -0.82 0.416Forb cover (%) 68.7 27.4 51.1 29.4 -4.60 0.001Deedfall (%) 5.4 3.7 5.9 3.5 1.53 0.127Gremnoid cover (%) 9.7 16.7 10.7 16.4 1.26 0.206Moss cover (%) 3.6 4.4 5.5 6.5 1.61 0.107Plant cover (%) 73.3 19.7 68.6 20.4 -1.89 .0.059- Non-plant material (%) 19.9 16.3 27.5 19.2 3.16 0.002

* = Wilcoiron 2-sample test (normal approximation) (Sachs 1984).

relocations. Height of saplings at summer use sites was higher than at 
fall use sites.

Five (n = 22) of the habitat characteristics and 2 (n = 26) of the 
plant species entered in the logistic regression model mat the 0.05 
significance level (Table 16). Variables that differentiated structures
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of summer and fall habitats included overstory tree density, sapling 
height, and sapling dbh; understory variables included forb and moss 
coverages, and densities of Douglas-fir seedlings and violets. Based on 
prananence values. Douglas-fit seedlings were more frequently 
encountered on fed I relocation sites, whereas violet was better 
represented on sunnier use sites (Table 17). I

Table 16. Significant variables identified in the stepwise logistic 
regression model comparing habitat characteristics measured 
at summer and fall relocations of male white-tailed dear in 
the Clearwater study area, Idaho, during 1990-91. 
Characteristics are listed in order of entry into the model.

Variable Coefficient S.E.
Goodness of fit 

chi-soustre
 ̂ Value P

Overstory tree density 0.01 0.01 20.92 0.0001Forb cover (%) -0.03 0.01 21.80 0.0001Sapling height (m) -0.45 0.13 8.91 0.0028Sapling dbh (cm) 0.39 0.15 5.54 0.0186Moss cover (%) 0.07 0.03 4.56 0.0327Douglas-fir seedling 0.29 0.11 5.63 0.0176Violet 0.12 0.05 5.99 0.0144
Summary chi-scruare Statistics
Source df <j

Model 7 73.36
Deleted terra 41 49.63
Total 48 122.99

I also compared summer and fall habitat use to availability on the 
study area based on 262 random plots (Jones 1990) for 12 habitat 
variables (Table 18 and 19). Summer and fall habitat had higher 
overstory tree densities, basal areas, stand density indices, and more 

closed overstory canopies. Deer selected sites in summer and fall that 
offered more ground coverage of seedlings, dwarf shrubs, grandnoids and
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17. Prominence values' for plant species occurring at summer and

fall relocation sites of male white-tailed deer in the
__________ Clearwater study area, Idaho, during 1990-91.
Plant species 1 Summer (n = 122)

f 7 X *

Fall (n = 104)
Seedlings '
Grand fir 49 45- Ehgelmann spruce 10 11Douglas-fir 10 23

Dwarf Shrubs
Bearberry 29 39Creeping Oregon grape 35 28Twinflower 82 68Grouse whortleberry 49 57

Shrubs :

Fool's huckleberry 65 67Baldhip rose 14 15Common snowberry 28 28Pacific yew 150 98Huckleberry 78 55Serviceberry 21 30
Forias
Wild ginger 34 30Queaicup beadlily 47 30Western goldthread 79 69Bunchberry dogwood 69 46Brewer's ndtrewort 32 36Twisted-stalk 25 16Coolwort foamflower 31 26False bugbane 24 18Violet 58 50Beargrass 148 137Arnica 92 66Strawberry 33 22Prince's pine 46 47

' Prominaice value = (mean cover %) x (square root of % frequency); 
max. = 1/000

h Brewer's ndtrewort = Mitella breweri. twisted-stalk = Streptoous 
amplexifolius. coolwort foamflower = Tiarella trifoliata. false 
bugbane = Trautvetteria caroliniensis. violet = Viola spp,. beargrass 
= Xerophyllum tenax, strawberry = Fraoaria spp. . prince's pine = 
CMmaphila umbel lata.
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non-plant materials than sites randomly distributed in the study area. 

Sapling density at fall use sites was significantly greater than that at 
random plots. Deer selected summer habitat that provided more forb 
cover than occurred randomly.

Table 18. Characteristics of summer habitat at male white-tailed
(n =13) relocations and random locations (Jones 1990) in the 

___________Clearwater study area, Idaho, during 1990-91.
Sunmar Random (Jones 1990)

Variable X SD X SD Ze P
Overstory tree ..

density (stems/ha) 574 605 349 253 2.81 0.0048Basal area (nf/ha) 31.3 29.0 22.6 17.9 2.02 0.0429Stand density index 606 559 414 307 2.28 0.0224Canopy cover (%) 67.2 31.6 51.0 25.6 7.81 0.0001Sapling density
(stems/ha) 654 975 800 889 -1.13 0.2575Seedling cover (%) 6.4 5;9 13.7 11.1 -6.97 0.0001Shrub cover (%) 27.8 22.4 23.8 20.0 1.66 0.0968Dwarf shrub cover (%) 13.9 11.6 2.2 7.2 13.74 0.0001Forb cover (%) 68.7 27.4 44.2 20.1 8.07 0.0001Deadfall (%) 5.4 3.7 6.6 6.7 -0.77 0.4432Graminoid cover (%) 9.7 16.7 0.6 6.3 16.26 0.0001Non-plant material (%) 19.9 16.3 8.9 14.8 8.74 0.0001

e = Wilcoxon 2-ssxple test (normal approximation) (Sachs 1984).

Iv-
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Table 19. Characteristics of fall habitat at male white-tailed deer

(n = 13) relocations and random locations (Jones 1990) in the 
___________Clearwater study area, Idaho, during 1990-91.

Variable \
Fall
X

t /
(n=104)

SD
Random (n=262) 
X SD Z* P

Overstory tree 
density (stems/ha) 1040 856 349 253 8.44 0.0001Basal area (irf/ha) 54.1 43.7 22.6 17.9 7.04 0.0001Stand density index 1056 852 414 307 7.58 0.0001Canopy cover (%) 73.7 25.6 51.0 25.6 7.81 0.0001Sapling dsisity 
(stems/ha) 937 1068 800 889 8.55 0.0001Seedling cover (%) 7.2 6.2 13.7 11.1 -5.89 0.0001Shrub cover (%) 22.9 20.6 23.8 20.0 -0.33 0.7418Dwarf shrub cover (%) 13.9 14.0 2.2 7.2 12.92 0.0001Forb cover (%) 51.1 29.4 44.2 20.1 1.24 0.2161Deadfall (%) 6.0 3.5 6.6 6.7 0.55 0.5811Gramninoid cover (%) 10.7 16.4 0.6 6.3 16.73 0.0001Non-plant material (%) 27.5 19.2 8.9 14.8 10.30 0.0001

* = Wilcoxon 2-sample test (normal approximation) (Sachs 1984).

Hunting Season Security Hah-H-afr

Sixty-three relocations prior to hunting season and 53 relocations 
during hunting, season for 18 male white—tailed deer were analyzed for 
differences in habitat use. I observed no changes in behavior, use of 
home ranges, and habitat use patterns between prehunt and hunt. Mean 
distances from relocation points to nearest road, trail, and clearcut 
were similar as well as hiding cover values of use sites between prehunt 
and hunt (Table 20).

Hiere was no significant differ sice in use of cover types between 
prehunt and hunt periods (X? = 3.81, df = 5, P - 0.58) (Table 21). Nan- 
forested cover types were recorded for 13% of the prehunt and 4% of the 
hunt relocations. There was no significant change in distribution of



Table 20.

%

50

Distance to nearest,road, trail, and clearcut, and hiding 
cover values for male white-tailed deer (n = 18) relocations 
in the Clearwater study area, Idaho, during 1990-91.

Variable
Ehrehunt
X

(n=63)
SD

-Liqj JJ,.
Hunt
X

(n=53)
SD

Distance to road (m) 456.4 403.8 533.0 483.2Distance to trail (m) 192.1 138.8 238.2 197.7Distance to clearout (m) 175.2 198.2 183.9 217.7Hiding cover 0.0- 0.5 m  (%) 89.9 12.9 91.2 10.6Hiding cover 0.5- 1.0 m  (%) 77.5 22.1 78.6 17.9Hiding cover 1.0- 1.5 m  (%) 69.4 25.4 72.1 18.4

relocation points relating to distance from nearest road (id = 2.12, df 
= 4, P = 0.71), trail (id = 3.58, df = 3, P = 0.31), or cl ear cut (id = 
1.85, df = 3, P = 0.60) between prehunt and hunt periods (Table 21). 
Seventy percent of the prehunt and 61% of the hunt relocations were <500 
m  from a road; 94% of the prehunt and 89% of the hunt relocations were 
<500 m from a trail.
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Tsbl® 21. Distribution of prehunting and hunting season relocations 

among cover types and distance categories for male white
tailed deer (n = 18) in the Clearwater study area, Idaho, 

___________during 1990-91.

Variable Prehunt (%) 
(n = 63)

Hunt (%) 
(n = 53)

Cover Tvnes 
Clearcut 3.2 0.0Natural opening 9.5 3.8Meadow 0.0 0.0Sapling 1.6 1.9Pole timber 33.3 39.6Mature timber 49.2 49.0Old growth 3.2 5.7

Distance to Road 
0- 250 m 49.2 43.4250- 500 m 20.6 17.1500- 750 m 9.5 7.5750- 1000 m 4.8 7.5>1000 m 15.9 24.5

Distance to Clearcut 
0- 250 m 73.0 75.5250- 500 m 20.6 13.2500- 750 m 4.8 7.5750- 1000 m 1.6 3.8

Distance to Trail
0- 250 m 84.1 73.6250- 500 m 9.6 15.1500- 750 m 6.3 7.5750- 1000 m 0.0 3.8



DISCUSSION
Honts Range

Although estimates of hems range size were based on relatively 
small numbers of diurnal relocations, the overall pattern was of high 
variability among deer and seasons. The observed variation probably 
reflected differences in available habitat and differences in habitat 
use patterns among deer (Marchinton and Hirth 1984). Field observations 
indicated that individual deer differed considerably in behavior and 
activity patterns throughout the daylight hours in sunmer and fall.

This would support the concept that space use patterns are adaptations 
to a set of environmental constraints that are often unique to 

individual deer and the habitat rather than species or population 
characteristics (Hamlin and Mackie 1989).

Summer-fall horns ranges averaged 76 ha. This was a m i Ier than 
means reported for other studies in the Northwest that used the minimum 
polygon method. In the Palouse Range, and Priest River Dradnage of 
northern Idaho, summer home ranges averaged 94 ha (range = 23-101 ha) 
and 178 ha, respectively (Owens 1981, Pauley 1990). Bell (1988) 

reported average sunmer home ranges of 165 ha for deer in the Uhatilla 

Drainage of northeastern Oregon. In northwestern Montana, estimates of 
summer hems range size reported for 4 studies ranged between 65-260 ha 
(Slott 1980), averaged 71 ha (Leach 1982)> averaged 103 ha (Dusek and 
Morgan 1991), and had a median of 156 ha (Rachael 1992) . In the P m d  
D 1Oreille Valley of British ColuntixLa, summer home ranges of deer ranged 
from 98 to 281 ha (Woods 1984).
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Differaices in the number of relocations used to calculate polygon 

areas in the studies may have been partially responsible for differences 
in reported home range sizes. I used an average of 23 relocations to 
calculate summer-fall home ranges. Larger reported summer home range 
sizes were based on relocations averaging 27 (Pauley 1980) and 47 (Bell 
1988), and a smaller home range was based on 19 relocations (Leach 
1982). However, Owais (1981) calculated a larger mean summer home range 
than determined here based on a mean of 17 relocations. Woods (1984) 
used 26-30 relocations and Dusek and Morgan (1991) used > 10 relocations 
to calculate home range sizes which were lsurger than those in the 
present study.

Despite the variation and general differences betweei areas, most 
studies in the coniferous forests of the Northwest report relatively 
snail home ranges for white-tailed deer and low variability compared to 

more opei white-tailed deer habitats. Mardiinton and Hirth (1984) 
reported that home ranges of deer living in relatively open habitats 
often are lsurger than those of deer in heavily vegetated areas.

another factor possibly responsible for the relatively small home 
range size is deer density. Mardiintm and Jeter (1967) reported that 
heme range size varied inversely with deer density. However, Beier and 
McCullough (1990) indicated that this may not necessarily be the case. 
Rather, as density increases, deer could either increase home range 

sizes in response to forage depletion or decrease size in response to 
minimize intraspecific encounters. In the Clearwater River Drainage, 
mild winter conditions during the past several years are believed to 
have allowed white-tailed deer populations to increase substantially
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(Hanna 1985). Evei though there may be an inverse relationship between 
home-range size and population density in some areas, there is little 
evidence to indicate whether it is a cause and effect relationship in my 
study area.

Sumner-falI home ranges were approximately twice as large as either 
the average summer or fall home range. Home range activity ceiters in 
simmer were on average 380 m  from those in fall. These observations 
indicate that deer used different areas in simmer and fall. Marchinton 
and Hirth (1984) reported that seasonal shifts in centers of activity, 
which do not involve significant changes in home range boundaries, are 
usually related to food availability. In South Dakota, deer did not 
have fixed seasonal ranges but used a variable number of subareas as 
long as these habitat units furnished basic food and cover requirements 

/ (Sparrowe and Springer 1970). Pauley (1990) reported that movements 
among home range segmaits corresponded to seasonal events such as rut
and changes in plant phenology.

/ ' •

I documented that male deer in the Clearwater River Drainage had a
high fidelity to specific areas on the summer-fall range in 1991. On 
average, consecutive summer-fall GACs were only 300 in apart and home 
ranges used in 1991 encompassed approximately half the previous home 
range area. Mundinger (1980), Slott (1980), Woods (1984), and Rachael 
(1992) reported similar findings for white-tailed deer in other areas of 
coniferous habitats in the Northwest. Leach (1982) reported that 
consecutive simmer home ranges of white-tailed deer overlapped 44% in 
northwestern Montana. Deer in this study as well as in others of 
coniferous habitats seem to have higher site fidelity to simmer ranges
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than deer in the prairie environments of the Northwest.

Fidelity to the same discrete area seems to be associated with 
specific habitat ccnponeits and recognition of distinct geographic 
features by deer. Sumnar-falI home ranges in the Clearwater study were 
associated with stream drainages as reported also by Dusek and Morgan 
(1991) for white-tailed deer in northwestern Montana. Fidelity probably 
increases familiarity with the habitat and the ability to use the 
habitat effectively. Leach (1982) suggested that learning suitable 
summer habitat is probably the most important aspect of habitat 
selection in white-tailed deer. Haibitat selection seems to be strongly 
influenced by social experience, learning, tradition and the innate 
ability to select suitable habitats.

Home range size and fidelity probably reflect the suitability of 
the habitat to meet the requirements of deer for survival and 

reproduction. The relatively small home ranges and the consistency of 
use between years in the Clearwater study indicate that the 

juxtaposition and interspersion of habitat components provide deer with 
a good mix of basic needs. Generally, the smallest area to supply all 

those amenities should be the most efficient home range size (Hamlin and 
Mackie 1989). Loft et al. (1984) found an inverse relationship between 
home range size and habitat diversity for black-tailed deer in 
California.

Migration
Migration patterns of white-tailed deer vary widely over their 

geographic range in North America (Severinghaus and Cheatum 1956,
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\

Tierson et al. 1985). Migration betwe&i summer and winter ranges is 
most pronounced in environments characterized by strong seasonal 
differences in weather (Halls 1984, Root et al. 1990). Where seasonal 
weather extremes are not pronounced, deer occupy the same range 
throughout the year (Michael 1965, Sparrow and Springer 1970). Deer 
B^GSumably occupy distinct seasonal home ranges to maximize seasonal 
availability of forage and/or to avoid deep snow during winter 
(Marchintcn and Hirth 1984).

Deer in the Clearwater study were migratory, as were most deer in 
other studies conducted in coniferous habitats of the Northwest (Janke 
1977, Mundinger 1980, Woods 1984, Pauley 1990). Deer in my study showed 
considerable variation in migration distances, but the average distance 
migrated, 39 km, was in the upper range of migratory movements recorded 
for white-tailed deer in the Northwest. In western Montana, migration 
distances ranged between 6 and 20 km (Janke 1977, Slott 1980). In 
northwestern Montana, distances ranged between 5 and 72 km in the Swan 

valley (Leach 1982, Mundinger 1984), 23 and 31 km on the Flathead and 
Kooteiai NFs (Dusek 1989, Dusdc and Morgan 1991), and averaged 12 km on 
the North Fork of the Flathead River (Rachael 1992) . Owens (1981) and 
Pauley (1990) reported that deer in northern Idaho migrated on average 
11 km and 20 km, respectively. In northeastern Oregon, deer migrated on 
average 20 km (Bell 1988).

In my study area, migration in both years peaked between late 
October and the and of November. In comparison, migration peaked during 
mid-to-late Decariner in northwestern Montana (Dusek and Morgan 1990, 
1991), early December to mid-January in the Pand D'Oreille Valley of
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British Columbia (Woods 1984), and late October to early Deceitoer in the 
Priest River Drainage of northern Idaho (Pauley 1990).

Deer migrated to the winter range, on average, in 4 days in 1990 
and in 7 days in 1991; daily distances migrated ranged between 5.6 and 
8.8 km. Migration duration and daily distances migrated showed 
considerable variation among deer. Nelson and Mech (1981) reported that 
deer migrated on average 8.2 km in a 24-hour period in northeastern 
Minnesota.

I recorded 2 spatial - temporal migration patterns for deer in the 
Clearwater sti^y. Migration routes differed in elevation and topography 
before merging along the South Fork of the Clearwater River. Deer m  

the mountain-route crossed high north-south extending ridges whereas 
deer on the river-route travelled along south facing slopes of the South 
Fork of the Clearwater River at lower elevations.' In both years, 
mountain-route deer left the summer-fall range on average 4 weeks 
earlier and migrated on average 12 km farther than the river-route deer. 
Departure of mountain-route deer showed no apparent relation to snow 
depth; whereas, departure of river-route deer seemed to be directly 
triggered by a combination of snow accumulation and low temperatures. 
Results of my habitat analyses revealed that mountain-route and river- 
route deer used similar habitats indicating that difference in migration 

patterns were caused by factors other than habitat differences. Loft et 
al. (1984) reported that black-tailed deer occupying higher elevations 
migrated earlier in fall than deer at lower elevations. My observation 
showed that deer from the different portions of the study area used a 
similar range of elevations prior to migration.
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' My observations on spatial and temporal differences in migration 

patterns relative to environmental features are supported by similar 
findings in northwestern Montana (Mundinger and Riiey 1982, Dusek and 
Morgan 1991) and northern Idaiho (Pauley 1990). These studies showed 
that migrating deer followed major river drainages, rather than 
straight-line distances to the winter ranges. Dusek and Morgan (1991) 
reported that deer from the northern portion of their study area 
migrated later in the season and used a different migration route to 
wintering areas than deer from the southern portion of the study area 
(Dusek and Morgan 1991).

The early onset of winter weather appeared directly responsible for 
the earlier overall departure of deer in 1990 than in 1991. Weather 
records for October of 1990 and 1991 revealed 20 days and 10 days of 
either rain or snow, respectively. Onset of winter weather and its 
effect oh mobility or access to resources probably is the major 
selective pressure for migration since there is no reported equivalent 
behavior in white-tailed deer from snow-free regions (Nelson and Mech 
1981). A combination of weather severity and migration route explained

I

more variation in departure dates than either variable alone. Severe 
weather influenced departure directly as well as indirectly in that 
mountain-route deer probably left summer-fall range earlier to avoid the 
earlier severe weather associated with crossing high elevations enroute 
to winter range.

White-tailed deer migration in northern environments is considered 
to be strongly influmced by winter severity (Verne 1973, Nelson arid 
Mech 1981). Although it has been assumed that Iow temperature, wind.



59
and snow conditions either singly, or in combination, cause deer to seek

I ' 'sheltered sites, snow depth is generally considered the most important 
factor (Ozoga and Gysel 1972, Drolet 1976, HoSkinscm and Mech 1976,
Woods 1984, Tierson et al. 1985, Pauley 1990). In northeastern 
Minnesota migration by deer was recorded in early Deceifcer, coincident 
with snow accumulation and low temperatures (Hoskinson and Mech 1976). 
However, other findings on movement by deer in northeastern Minnesota 
and Michigan indicated that movements increased during periods of IoW 
temperatures despite the lack of snow (Ozoga 1968, Verms 1973, Nelson 
and Mech 1981). Rachael (1992) suggested that migration by deer on the 
North Fork of the Flathead River in northwestern Montana was triggered 
by temperature changes or .weather fronts but that snow accumulation was 
probably the factor most influential in determining when deer arrived on 
the winter range.

Migration durations in 1991 decreased as the season progressed. My 
observations indicated that later departing deer experienced more severe 
winter weather on the summer-fall range and the migration routes than 
earlier departing deer. The more rapid migration duration by deer later 
in the season might be related to efforts to reach more favorable 

conditions on the winter range (Ozoga and Gysel 1972) . Hoskinson and 
Mech (1976) suggested that deer in northeastern Minnesota migrated 
faster to compensate for later departure from the summer range.

All deer had left the summer-fall range when snow depth exceeded 25 
an. Other studies in northern environments show that deer migrations 
were recorded at snow depths ranging from 30-40 cm (Drolet 1976, Nelson 
and Mech 1981, Tierscm et al. 1985, Pauley 1990). Telfer and Kelsall
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(1984) reported that snow depth in excess of 30-40 cm imposes severe 
restrictions on white-tailed deer movements.

Deer using transitional ranges left the sunmer-falI range early in 
the season and migrated distances in the upper range of migration 
distances recorded in the study. These deer migrated along the 
mountain-route and occupied transitional ranges close to where mountain- 
route and river-route corridors merged on the South Fork of the 
Clearwater River. Pauley (1990) found that deer occupying transitional 
ranges left the summer range earlier, migrated longer distances and 
arrived later on the winter range than deer without transitional ranges 
in the Priest River Drainage of northern Idaho.

Deer using transitional ranges in the Clearwater study evidently 
avoided moving to the winter range early in the season but, because of 
long migration distances and possibly rugged terrain between summer-fall 
and winter range, migrated early to avoid, possible severe winter 
conditions enroute. Deer remained on sunmer-f all and transitional 
ranges as long as possible which indicated that there might be a 
disadvantage to grouping until later in the winter (Nelson and Mech 
1981).

I observed no differences in departure dates between sexes of 
white-tailed deer. Environmental factors responsible for migration seen 
to override any differences in departure dates between sexes in the 
Clearwater study. Marchintcm and Hirth (1984) reported that migration 
patterns varied between sexes but migration patterns in a study 
conducted in northeastern Minnesota showed no differences between sexes 
(Nelson and Mech 1981).
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The weather prior to and during migration could have a major 

influence on vulnerability of white-tailed deer to harvest. If winter 
weather is abnormally harsh early in fall, deer would move to winter 
range in October-Novaiber and concentrate in relatively accessible 
areas. I observed that most hunters in the Clearwater study area are in 
the field during the late buck-only hunt in November. In years with 
mild fall weather, deer could possibly ranain on summer-fall ranges 
longer and thereby avoid most hunters.

The 2 subpopulations of migratory deer could also differ in 
vulnerability to hunting. These subpopulations intermingle on winter 
range but arrive at different times. Deer from different discrete 
ranges could provide varying contributions to the harvest during the 
late buck-only hunt. Mountain-route deer were likely to be subjected to 
more hunting pressure (average departure 19 October) than river-route 
deer which arrived on the winter range towards the end of the hunting 
season in November (average departure 15 November).

Habitat Use and Selection
Male white-tailed deer preferred heavily tinhered coniferous cover 

types offering hiding cover, thermal cover and a diversity in 

undergrowth composition during summer and fall. Most home ranges in 
summer-fall were closely associated with a limited number of forested 
serai stages of the grand fir series. Mature timber and old-growth 
stands were used extensively, but only pole timber was used in 
proportions greater than availability. The sapling cover type was the 
only timbered type avoided.
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Topography (slope, aspect, elevation, landfom types) influenced 

deer habitat use to a lesser degree than vegetation structure and plant 
species composition. Males avoided the most mesic habitat types and 
habitats within 100 m of the nearest creek even though the majority of 
the relocations were within 500 m of the nearest creek. My results 
support findings by Leach (1982) and Pauley (1990) that climax and sub
climax coniferous forests are suitable habitats for white-tailed deer in 
the Northwest and that white-tailed deer could not be generally 
categorized as early-successional animals (Leach 1982).

Use of a wide range of forest communities of different serai stages 
was also noted in other studies of summer habitat use by deer in 
northern Idaho and northwestern Montana (Mundinger 1980, Slott 1980,
Leach 1982, Krahmer 1989, Pauley 1990). Studies on summer habitat use 

in northwestern Montana (Leach 1982, Krahmer 1989) and northern Idaho 
(Owens 1981) revealed that deer preferred habitat types characteristic 
of cool, moist sites and that dry habitat types were generally avoided. 
This apparent contradiction with my results indicates that the mesic 
grand fir series selected by deer in my study area had a range of 
moisture conditions which included optimal sites and sites that were too 
moist for deer.

My results demonstrate that deer prefer habitats providing both 
cover and forage together as opposed to habitats providing cover or 
forage alone. Pauley ,(1990) found that deer in northern Idaho selected 
open-canopied pole timber stands of lodgepole pine during summer and 
suggested that use of these habitats nay be related to forage 

availability. Krahmer (1989) reported similar findings for northwestern .



63
Montana and suggested that pole-timber provided better hiding cover 

during summer than mature stands due to lower limbs and greater density 
of overstory trees. -

Males avoided clearcuts during daylight hours in summer and fall 
even though hone ranges included clearcuts, and 92% of the sumner-falI 
relocations were in proximity to clearcuts (< 500 m). Use was generally 
confined to the timbered edges and occurred primarily during crepuscular 
periods. Males could have used clearcuts extensively during the 
nocturnal period. Clearcuts had high forb densities, but relatively low 
densities and diversity of shrubs and seedlings. If forbs were a major 
attractant to deer (Roberts 1956, Kohn and Mooty 1971, Krahner 1989, 
Pauley 1990), the densities of forbs in clearcuts did not overcome the 
reluctance of males to use open areas during daylight hours. Forested 
cover types in the study area provided both forage and cover in summer 
and fall so males did not have to choose between cover and forage.

Similar to my results, suimer heme ranges of white-tailed deer on 
the Palouse Range in northern Idaho were comprised on average by 24% 
openings (Owens 1981). Other studies indicated that lack of cover 

explained low use of openings by deer. Drolet (1978) showed that deer 
use of clearcuts declined as distance from cover increased. This 

relationship was leqs^pronounced in smaller clearcuts. Williamson and 
Hirth (1985) reported that white-tailed deer preferentially browsed 
along edges of clearcuts and only fed in the middle of clearcuts in the 
presence of a preferred and abundant browse resource. Leach (1982) and 
Pauley (1990) found no nocturnal shifts by deer into openings during 
summer. Wallmo and Schoen (1980) reported that Sitka black-tailed deer
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used uneven-aged overmature stands more heavily than clearcuts and 
attributed this use pattern to the diverse and abundant understory in 
these stands. Mundinger (1980) suggested that the mature sub-climax 
coniferous forests showed stability and deer are adapted to effectively 
exploit this diverse habitat.

Although, mature timber and old growth types were used to similar 
extents during summer and fall, mature and old growth stands selected in 
summer were largely in the ABGR/ASCA/TABR habitat group. This type of 
habitat was used twice as much and preferred during summer as in fall 
when used in proportion to availability. This type of habitat is 
characterized by closed-canopied overstories of mature grand fir and 
Engelmann spruce and a dense layer of the shade-tolerant Pacific yew 
(Cooper et al.1987), which create cool temperature conditions that deer 
probably prefer during summer. Howard (1969), Drolet (1976), Owens 
(1981), and Pauley (1990) reported similar findings of increased use of 
dense coniferous forests in summer and suggested that use was related to 
the modified temperature conditions under dense conifer stands during 
hot periods.

Slott (1980), Leach (1982), and Krahmer (1989) all noted that deer 
summer ranges in northwestern Montana were associated with riparian 
areas and that use of such areas was probably related to plant phenology 

and the presence of lush vegetation throughout theVeason. Smith (1982) 
reported a significant positive correlation between ambient temperature 
and the frequency of riparian habitat use when deer were exposed to the 
hottest time of the day during summer.

Summer and fall habitats were generally similar, but I noted
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f®rences• Fall habitat was characterized by more closed-canopied, 

dense coniferous cover types with lower forb and shrub coverages than 
summer habitat. Apparently, deer preferred vegetation types that 
provided thermal protection as winter approached (Moen 1968) and 
suitable forage after autumn frosts. The ABGR/LIBO/XETE habitat group 
provided moderate thermal conditions under Douglas-fir canopy cover on 
dry, gentle slopes and suitable forage in the form of a huckleberry
dominated understoiy. Pauley (1990) reported intensive use of forested\/
habitats with more canopy cover and suggested that use was related to 
plant phenology and low temperatures. He reported that the deciduous 
species in the open-canopied stands were dried up and freezing 
temperatures further diminished forage in the open habitats.

Core areas were identified in 4 of the 14 summer-fall hone ranges. 
The occurrence of core areas was not related to-home range size, number 
of relocations, or proportion of non-forested areas within hone ranges. 
For those deer with core areas, distances to nearest road, trail, 
clearcut, and creek were shorter in core areas than in non-core areas. 
This indicates that deer may have been attracted to artificial edge 
created by human activities. The short distance to roads and trails 
could probably be explained by the fact that clearcuts were associated 
with roads and trails for accessibility. Core areas were closer to 
running water than non-core area probably because forested Iiabitats^xx 
adjacent to waterways were generally excluded from timber harvest.

Hunting Season Security Habitat
Male white-tailed deer showed no differences in habitat use between
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prehunt and hunt periods. . Apparently, hone ranges offered adequate 
security cover during the general hunting season in October. It is 
probably advantageous for deer to remain in an area which they know well 
rather than move to new habitat during the hunting season as long as 
hunting pressure is low to moderate. Pauley (1990) reported that deer 
in northern Idaho did not show apparent changes in habitat use and 
movement patterns during the general hunting season and suggested that 
the habit ait occupied provided, sufficient hiding cover for deer 
throughout fall.

V.

Observations of radio-collared deer indicated that, when approached 
by a human, they remained hidden and motionless as long as possible. If 
closely approached (<50 m) they moved only short distances and used 
dense cover for concealment. Although I was unable to collect 
quantified data, male wariness seemed to increase during the general 
hunting season in October. This suggested that behavioral changes 
rather than changes in habitat use or movement were the primary response 
of males to hunting pressure in the Clearwater study. Sparrow and 
Springer (1970) found that movement of deer was controlled by the 
availability of heavy cover to escape disturbance by hunters. Due to 
the secretive nature of white-tailed deer and the dense cover they 
occupy, deer tend to hide within their home range boundaries and 

decrease diurnal activity rather than use unfamiliar areas in response . 
to disturbance (Autry 1967, Sweeney et al. 1971, Roseberry and Klimstra 
1974).

Among 24 deer (16 males, 8 females) on the study area in 1990, I 
yearling male was harvested during the general hunt; 2 adult males and I
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female among 29 males and 13 females on the study area were 

harvested in 1991. Hunting pressure was considered low, and habitat 
security for deer was more than adequate on the summer-fall.range.
Given the ease with which male deer eluded my approaches, I believe that 
increased hunter effort during the general hunt in October would not 
have resulted in a substantially larger harvest.

Security and efficiency.of behavioral adaptations were considerably 
reduced for deer on early winter range. By mid-November, the 
traditional timing of the late buck-only hunt, deer had usually migrated 
to the winter range and were more concentrated in open accessible 

habitats. Hunter participation and success rate were higher during the 
late buck-only hunts in 1990 and 1991 than during the general hunt in 
October. Hanna (1985) noted that the buck-only hunt in November is 
intended to. take advantage of the rutting behavior of bucks and the 
favorable hunting conditions during that month. As a result, the 

potential for overharvest is a much greater consideration, than for the 
general October hunt.
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habitat management implications
Hems ranges of males were composed of mosaics of logged and 

unlogged coniferous cover types. Proportions of logged to unlogged 
areas within heme ranges varied among deer indicating that a broad 
spectrum of silvicultural practices provide deer habitat in the 
Clearwater River Drainage. Deer in this area are probably well adaptedL ■
to habitat alterations due to fire. Habitat changes from timber harvest 
that resemble those due to fire may not be detrimental to deer at levels 
currently experienced in my study area.

Preference of males for pole timber indicated that some stand 
configurations resulting from silvicultural practices can directly 
benefit male habitat. The avoidance of sapling stands and clearcuts 
showed that young serai stages with overstory canopy cover of < 60% 
received less use. Forest managers need to consider that overstory 
canopy cover of forested cover types becomes poor summer and fall deer 
habitat when reduced below 60%. Deer use of clearcuts were generally 
limited to clearcuts that were on average 24 years old indicating that 
hiding cover of younger clearcuts was insufficient. Thinning in second 
growth forests should not be conducted prior to the development of 
sufficient hiding cover for deer.

During simmer, deer preferred mature timber and old-growth cover 
types with a layer of Pacific.yew in the understory. Some of these 
types are exclusively found on the NPNF (Cooper et al. 1987) which 
supports the need to manage this type carefully. Intensive use of 

forested habitats within proximity to creeks indicated that timber cover
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should be maintained close to waterways and riparian areas.

Deer used relatively small home ranges in the NPNF and did not 
incorporate entire clearcuts in heme ranges. A mosaic of small openings 
in a matrix of unlogged forest was suitable habitat. Maintaining 20-25% 
of the area in small openings appears to provide deer with an adequate 
mix of forage and cover.

/
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Table 22. Categories of ecological alike habitat types/phases (Cooper 

et. al 1987) and percent availability (Jones 1990) in the 
___________Clearwater study area, Idaho.______
Habitat group____________ Habitat type/phase________  Frequaicy (%)
ABGR/CLUN/MEFE

Pinus contorta/Vaccinium caespitosum I.g
Iasiocarpa/Vaccinium caespitosum 1.9

Abies grandis/Vaccinium globulare o.O
Pseudotsuqa msnziesii/Vaccinium caesoitosian 0.0
Abies grandis/Ascarum caudatum

-Menziesia ferruoinea 7.3
Abies grandis/Clintonia uniflora

-Menziesia ferruoinea 12.6
Abies lasiocarpa/Menziesia ferruqina

-Vaccinium scoparium 0.8
-Coptis occidentalis 1.2
-Xerophyllum tenax 0.4

Abies lasiocarpa/Clintonia uniflora
-Menziesia ferruoinea 2.7

ABGR/LIBO/XETE
Abies Iasiocarpa/Clintcnia uniflora 

-XerophvlIum tenax 
Abies orandis/Clintonia uniflnra 

-Xerophvllim tenax 
Abies qrandis/Xerophvl Ium tenax 

-Coptis occidentalis 
-Vacciniim globulare 

Abies orandis/Linnaea borealis 
-Linnaea borealis 
-Xeroohyllim tenax 

Pinus contorta/Xerophvl Iim tenax 
Pseudotsuqa maiziesii/Vacciniim globulare

ABGR/SETR
Abies grandis/Asanm caWatum 

-Asanm caudatim 
Abies grandis/Clintonia uniflora 

-Clintonia uniflora 
Abies orandis/Senicio triangularis 
Abies lasiocaroa/Streotoous amplexifolius 

-Menziesia ferruoinea 
-Liousticim canbvi

Abies lasiocaroa/Calamaorostis canadmsis 
-Liousti cum canbvi 
-Vaccinium caespitosum 
-Ledum olandulosum

2.3
5.3 
0.0
2.3
1.9 
0.0 
0.8
13.0
1.9 
0.0

1.9
0.8
8.9 
0.8
3.1 
0.4
0.4
1.1 
1.1
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Table 22. (cent.)
Habitat group 
ABGR/ASCA/TABR

PSME/FHMA/PHMA

Habitat type/phase Frequency (%)

Abies grandis/flscarum caudatum
-lTaxus brevifolia 5tg

Abies grandis/Cl intonia uni flora
-Taxus brevifolia 3.5

Pseudotsuga msnziesii/Physocarpus malvaomia
-Physocarmis nalvaceus 4.2

Pseudotsuoa menziesii/Calamaarostis mhasriang
-ArctostaphvIos uva-ursi 0.4
-Calamagrostis rubescens 1.5

Pinus ponderosa/Svmphoricarpos albus 0.4
Pinus penderosa/Physocarpus malvaceus 1.9
Abies grandis/Physocarpus malvaceus

-Coptis occidentalis 0.8
-Physocarous malvaceus 0.0

Abies grandis/Spiraea betulifolia o.O
Abies grandis/Clintonia uniflora

-Physocarous malvaceus o.O
Pseudotsuqa menziesii/Svmohoricaroos albus 0.0

Meadow
Road
Dredge rock

5.3
0.4
1.1
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