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Abstract:

Summer habitat relationships of white-tailed deer (Odocoileus virginianus) were studied on the Tally
Lake Ranger District of the Flathead National Forest in northwestern Montana during 1989-1991.
Macro-habitat selection patterns were analyzed using 2,009 relocations of radio-collared deer obtained
through aerial surveys while deer occupied summer ranges. An additional 463 relocations provided
information on migration routes and accessory areas. Micro-habitat selection was investigated in the
Star Meadows and Corduroy Creek complexes through 18 diel telemetry sessions and a remote camera
survey in Corduroy Creek. The geographic information system programs ERDAS and EPPL7 were
used to create 8 habitat component data layers including: slope, aspect, elevation, vegetation, riparian
areas, and roads (all, open, and closed).

Deer habitat selection at the macro-level appeared to be influenced by locations of second and third
order streams and associated riparian meadow complexes. Deer initially selected sites close to riparian
habitat, between 1,159 and 1,524 m, containing naturally occurring grass/forb and shrub/hardwood
vegetation. Later in the season deer preferences shifted to slightly higher elevations containing more
open and closed pole/immature timber. In general, early serai and mature vegetation were avoided.
Roads appeared to play little role in whitetail habitat selection except for an avoidance of sites within
100 m of a road. Aspect and slope also had little impact on habitat selection. Deer habitat selection at
the micro-level was less specific. Once deer selected their summer home range, use of individual
habitat variables within this area apparently was less important.

Forest management on the Tally Lake District should aim to preserve riparian complexes, including
mesic bottomlands and associated upland pole/immature timber within 750 m of riparian sites. Cutting
units occurring above 1,646 m or below 1,159 m and/or on westerly to northerly aspects would have
less impact on deer. Stands should be allowed to return to the pole/immature stage before adjacent cuts
are made.
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ABSTRACT

Summer habitat relationships of white-tailed deer
(Odocoileus virginianus) were studied on the Tally Lake
Ranger District of the Flathead National Forest in
northwestern Montana during 1989-1991. Macro-habitat
selection patterns were analyzed using 2,009 relocations of
radio-collared deer obtained through aerial surveys while
deer occupied summer ranges. An additional 463 relocations
provided information on migration routes and accessory
areas. Micro-habitat selection was investigated in the Star
Meadows and Corduroy Creek complexes through 18 diel
telemetry sessions and a remote camera survey in Corduroy
Creek. The geographic information system programs ERDAS and
EPPL7 were used to create 8 habitat component data layers
including: slope, aspect, elevation, vegetation, riparian
areas, and roads (all, open, and closed).

Deer habitat selection at the macro-level appeared to
be influenced by locations of second and third order streams
and associated riparian meadow complexes. Deer initially
selected sites close to riparian habitat, between 1,159 and
1,524 m, containing naturally occurring grass/forb and '
shrub/hardwood vegetation. Later in the season deer
preferences shifted to slightly higher elevations containing
more open and closed pole/immature timber. In general, '
early seral and mature vegetation were avoided. Roads
appeared to play little role in whitetail habitat selection
except for an avoidance of sites within 100 m of a road.
Aspect and slope also had little impact on habitat
selection. Deer habitat selection at the micro-level was
less specific. Once deer selected their summer home range,
use of individual habitat variables within this area
apparently was less. important.

Forest management on the Tally Lake District should aim
to preserve riparian complexes, including mesic bottomlands
and associated upland pole/immature timber within 750 m of
riparian sites. cCutting units occurring above 1,646 m or
below 1,159 m and/or on westerly to northerly aspects would
have less impact on deer. Stands should be allowed to
return to the pole/immature stage before adjacent cuts are
made. L
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INTRODUCTION

White-tailed deer (Odocoileus virginianus) are the most
widely distributed and abundant of North American big game
mammals (Smith and Coggin 1984). fheir ability to exist in
a diversity of habitats, under a variety of conditions, and
in the presence of humans has allowed whitetail populations
to eﬁpand and occupy much of North America. Wﬁitetails also
are one of the most studied wildlife species in the country
as indicated by the numerous texts, monographs, and journal
articles on the species (Halls 1984).

Despite this abundance of information, knowledge of
whitetail ecology and réquirements in specific habitats is
often lacking. A widely applicable and generally acceptable
framework of knowledge and understanding of habitat
relationships has yet to be developed. Thus, Caughley
(1980), claimed white-tailed deer were one of the most
studied and least understood of all animals..

In Montana, whitetail populatibhs are distributed
throughout the mountains and plains in a variety of habitats

(Ailen 1971). The Dakota subspecies (Odocoileus virginianus

dacotensis), found east of the Continental Divide, primarily
inhabits river bottoms (Dusek et al. 1989), a few isolated
mountainous areas (Martinka 1968, Kamps 1969), and to a
limited extent prairie habitats (Swenson et al. 1983, Wood
et al. 1989). However, thtetails reach their greatest

concentrations west of the divide, particularly in the




.
heavily timbered northwest counties (Allen 1971) where the
Northwest subspecies (0. v. ochrourus) has.been studied in
the Swén River Valley (Hildebrand 1971, Leach 1982,
Mundinger 1984), the Clearwater River Valley (Janke 1977,
Slott 1979), the Thompson River Valley (Hicks 1990), along
the North Fork of the.Flathead River (Jenkins 1985, Krahmer
1989, Tucker 1591, Rachael 1992), and in the Fisher
River/Wolf Creek drainages (Zajanc 1948, Schmautz 1949,
Schmautz and Zajanc 1949 and 1951, Blair 1954-55, Neils et
“al. 1955, Firebaugh et al. 1975). These northwest white-
tailed deer populations are somewhat unique in their close
yearlong association with relatively dense, often mature
coniferous forest habitats.

Many whitetail studies in norfhwestern Montana have
concentrated on winter habitat relationships. Generally,
these have emphasized deer use of éoutherly aspeéts which
are often clear of snow (Firebaugh et al. 1975, Janke 1977,
Slott 1979), mature tiﬁber in riparian and/or upland areas
which intercepts sﬁpw (Hildebrand 1971, Mundinger 1984,
Hicks 1990), and timbered areas interspersed with sma;l
openings providing edgé (Krahmer 1989).

However, whitetaiis in nofthwestern Montana are
generally migrafory and often spend up to 9 mohths of the
year on summer ranges and/or transitional and‘accessory
areas between summer and winter range. Summer habitat must

not only meet the general food, water, and cover
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requirements for adult deer throughout the season but must
also provide for specific seasonal needs. For instance,
édult females require quality forage throughout this season
for gestation, lactation, and recovery. Fawns need hiding
cover early, and quality forage later in the summer to meet
their growth and survival needs. Also important is security
cover from predators and during hunting season, which is
ongoing while deer occupy summer raﬁges. And last, high
quality forage in abundance is needed for maintaining
physical condition and building fat reserves prior to fall
migration and the onset of winter.

Ssummer use of coniferous forest by white-tailed deer in
northwestern ﬁontana was previously reported by Leach (1982)°
in the Swan River Valley, Slott (1979) along the Clearwater
River, and Krahmer (1989) and Rachael (1992) along the North
Fork of the Flathead River. All studies showed an apparent
preference by whitetails for riparian areas and moist
habitats. In managed forests smali cufting units providing
a diverse vegetative structure also were noted as important
to deer (Leach 1982, Krahmer 1989).

The Salish Mountains, which include the Tally Lake
Ranger District of the Flathead National Forest northwest of
Kalispell, also provide importanf whitetail summer range
(Mundinger and Riley 1982, 1983). Extensive timber
harvesting and road building on the district could

potentially disrupt traditional patterns of whitetail
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activity and habitat use on summer ranges and during
migration to wintering areas.

Tﬁis study was initiated to investigate habitat use and
selection patterns at the macro- and micro-habitat levels by
whitetails on summer and transitional ranges on the Tally
Lake District. Research was conducted from spring through
fall 1989-1991.. Specific obﬁectives were (1’ to determine
use and importance of various seral stages of conifefous
forest and riparian communities, (2) to determine how
spatial distribution and organization of these communities
to form habitat compiexes influences distribution and
abundance of deer, and (3) to determine the importance of
other habitat.featurgs including topographic, climatic, and

land use components.
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STUDY AREA

The Tally Lake Ranger District (TLRD) of the Flathead
National Forest (FNF) lies in the northern portion of the
Salish Mountains in northwestern Montana at 48° 30/ north
latitude 114° 30’ west longitude (Fig. 1). The study area,
as.used for macro-habitat analysis, was defined as the area
within the district containing all summer and transifional
relocations of radio-marked deer from January 1989 through
December 1991. This included approximately that portion of
the district north of Ashley Mountain, east of the
Flathead/Lincoln County line, south of Martin Falls, and
west of Tally Lake. The district is approximately 926 km®
(USDA For. Serv. 1985). The study area consisted of
approximately 445 km’ of Forest Service land and 35 km’ of
private land within and adjacent to the district boundary.

Geologically, parent material throughout much of
northwestern Montana consists of fine-grained metamorphic
rocks from the Belt Super Group of the late Precambrian age
(Johns 1970, Moptagne et al. 1982). The northern Salish
Mountains were created by faulting and folding during the
late Cretaceous to early Tertiary ages and are characterized
by north-northwest trending folds in the Belt sediments.

The Cordilleran ice sheet covered much of northwestern
Montana moviﬁg into the northern and western portions of the
Tally Lake District. Also, 30-45 cm of volcanic ash covered

northwestern Montana. The metamorphic parent materiai,
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glacial till, volcanic ash, cool temperatures, and
relatively high precipitation have resulted in deep fertile
soils from tﬁe Alfisol and'Inceptisol orders Vhich are
typically found under coniferous canopies .(Montagne et al.
1982).

Topographically, the study area lies between 915 m at
the confluence of Good and Logan Creeks in the northeast and
1,935 m at the summit of Mount Swaney (Fig 2). The majority
of the study area (60%) lies between 1,281 and 1,646 n.
Because the northwestern edge of the district terminates at
the highest elevations, easterly and southerly aspects .
prevail slightly over northern and western aspects. Slope
is fairly moderate throughout the study area with the
majority (53.5%) falling between 6 and 25%.

The study area drains to the northeast into the
Stillwater River via Martin, Good, and Logan Creeks (Fig.
i). The northern portion is characterized by relatively low
ridges (1,500'm’ of moderate.slope (< 25%) separated by
numerous first and second order dfainages flowing into
Martin and Good Creeks.

The central portion of the district is separated from
the north by the 1,585-1,935 m Dunsire Point/Johnson Peak
ridgé line (Fig. 1). Star Meadows, at 1,219 m, is thev
primary feature in the central portion and is formed by the

_confluence of Sheppard, Griffin, and Logan Creeks,




_

W
iy

/
Adams

/
AAAAA
eeeee

eeeeee
iver

g

Good Creek

Meters




9
with Logan Creek emptying the meadow to the northeast into
Tally Lake.

Ciimate in northwestern Montana is strongly influenéed
by moisture-ladened air from the Pacific northwest. The
area is characterized by cool Qinters and warm summers with
frequent cloudy days much of the year except mid-summer.

Longterm and daily climatic data were. available from
the weather station at Olney, Montana on the northern edge
of the study area (Appendix Table 28). Anﬁual precipitation
averages 59.4 cm of which approximately half falls as snow
averaging 323.5 cm. Maximum and minimum temperatures
average 27.2 C during July and August énd -11.1 € during
January. During the 3 years of the study, annuai and summer
mean daily maximum and minimum temperatures, és well as mean
monthly precipitation Wére not significantly different from
longterm averages (t-tests, P < 0.05).

The areé-is 94% forestland with only a few natural
grass and shrub openings. The Abigg 1asiocafpa/clihtonia
uniflora habitat type predominates (Pfister et al. 1977).
However, habitat alteration through logging, cattle grazing,
‘and natural fires has produced a forest which is now a
mosaic of mature mixed‘conifer,‘large stands of lodgepole

pine (Pinus contorta), clearcuts in various stages of

regrowth, riparian areas, and natural willow/grass meadows.
Major overstory species include lodgepole pine,

Douglas-fir (Pseudotsuga menziesii), subalpine fir (Abies
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lasiocarpa), and western larch (Larix occidentalis). Comﬁon
grass, forb, and shrub species include pine grass

(Calamagrostis rubescens), timothy (Phleum pratense),

strawberry (Fragaria virginiana), yarrow (Achillea
millefolium), arnica (Arnica spp.), fireweed (Epilobium
angustifolium), beargrass (Xerophyllum tenax), pachistima

(Pachistima myrsinites), prince’s pine (Chimaphila

umbellata), spiraea (Spiraea densiflora), rose (Rosa

- gymnocarpa), Oregon grape (Berberis repens), twinflower

(Linnaea borealis), buffaloberry (Shepherdia canadensis),

alder (Alnus spp.), willow (Salix spp.), snowberry

(Symphoricarpus albus), and huckleberry (Vaccinium spp.).

The study area included 2 specific areas, or micro-
habitat complexes, that supported large numbers of deer

throughout summer; the §Ear'@eadows.complex and the Alder-

Corduroy-Gergen~Good Creek complex located in the central
and northern portions of the district, respectively. Star
Meadows is approximately 65 kmz, of which one-third was
riparian bottomland consisting of a mixture of large open
meadowlands, willows, and scattered timber. Slopes within
the complex comprised a mosaic of.timber and cutover areas.
The Alder—Corduroy—Gergen—Good Creek complex was
approximately 32 km’. In contrast to Star Meadows this érea
consisted primarily of large standé of 60-70 year oid
lodgepole pine, a remnant of large fires which occurred

during the early part of this céntury. This complex idcks
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large meado&s but small wet meadows were associated with
eéch drainage. |

Timber production was the primary land use on the study
area. Road development, in association with timber
production, occurred fhroughout the area 'such that over 40%
of available habitat was within 100 m of a road.

Cattle grazing occurred on private.lahd around Star
Meadows during snow free periods aﬁd on Forest Service land
just north of Star Meadows during July-September. Private
residences primarily occurred around Star Meadows and along
Good Creek as well as on the northern and.eastern periphery
of the study area. |

Tally Lake was the primary recreation point on . the
district attracting campers, boaters, and anglers. Sylvia
Lake and some of the larger streams provided additional
fishing opportunities. Hiking trails were present on the
district but received limited use. Firewood cutting
occurred yearlong but increased during fall.

The study area lies within hunting district 102. The
proximity to Kalispell and other communities, as well as
abundant game, make the area popular for hunting. While
white-tailed deer were the most abundant big game species,
mule deer (Odbcoileus hemionus), elk (Cervus elaphus),

moose, (Alces alces), and black bear  (Ursus americanus) also

occurred on the area. In addition to black bear, mountain

lions (Felis concolor) and coyotes (Canis latrans) are
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predators common to the area. Wolves (Canﬁs lupus) are

extending their range in northwest Montana and have been

sighted on the Tally Lake District. There also have been a

few sightings of grizzly bears (Ursus arctos); however, like

wolves, this species is a rare visitor.
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METHODS
Data Collection

Animal Component

Collection of data on white-tailed deer essentially
involved monitoring individually radio-collared animals
which summered on the Tally Lake District. Three hundred
eighty-nine deer were captured by Moﬁtana Department of
Fish, Wildlife, and Parks personnel and myself using Clover
traps (Clover 1954) during both.winter (1988-1991) and
spring;summer (1989-1991).périods. Female deer trapped
included 139 adults, 38 yearlings, and 75 fawns. Male deér
trapped included 22 adults, 33 yearlings, and 82 fawné.

Ninety-one percent (356) of all deer captured were on
winter range. While summer trapping contributed only a
fraction of the total trapping effoft,_trap efficiency
(number of deer captured/trap night) was similar to winter
trapping. Also,‘summer trapping greatly added to samples of
radio-collared deer available for micro-habitat analysis in
the Star Meadows and Corduroy Creek complexes. Specific
details on trapping techniques and the relationship between
winter and summer trapping have been reported previously
(Morgan and Dusek 1992).

For each deer captured, sex and age, assigned through
mandibular tooth wear and replacement (Severinghaus 1949),

were recorded. Every deer was marked with an individually
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numbered metal ear tag and a uniquely colored neckband. One
hundred deer (26% of total) were equipped with radio
transmitters (approximately half with mortality sensoré) in
the 150-152 MHz range (Telonics Inc., Mesa, Ariz.).

Fifty eight (79%) of 73 deer radio-collared on winter
range migrated north and northwest to summer on the Tally
Lake District. Relocations of these deer were used to
assess macro-habitat use patterns. 1In addition, 27 deer
were radio-equipped on summer range and 1 deer was trapped
on a neighboring Forest Service district (part of another
study) but summered on the Tally Lake District. Relocations
of these deer were added to the winter-trapped sample to
assess micro-habitat use patterns in the Star Meadows and
Corduroy Creek areas. Hence, 86 radio-collared deer were
present on the district during all or part of the 3 field
~ seasons and provided data for this study (Appendix Table
29). |

The 86 radio-equipped deer were relocated 3,299 times
through aerial telemetry surveys conducted with a Cessna 180
or 182 equipped with 2 element H-antennas mounted on the
wing struts. Visual confirmation of specific deer was
rarely attempted due to the timbered habitat of the study
area and difficulty in identifying collar colors and
patterns from the air. Each deer was located 2-3 times per
month between 0500 and 1900 hrs mountain standard time (MST)

with the majority being between 0700 and 1000 hrs.
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Locations wére marked on topographic maps or air photos and
assigned a coordinate via the Universal Transverse Mercator
System (UTM).

Locations wére recorded as summer, wintér,
transitional, or accessory. Winter and summer range
locations were easy to determine as a deer would generally
remain in the same area for several months. Eight hundred
twenty seven and 2,009 winter and summer relocations were
recorded, respeqtive;y. Fifteen hundred and ninety nine of
2,009 summer relocaéions were of winter-trapped deer and
were used to aésess macro-habitat use. Five hundred and
fifty one and 560 of 2,009 summer relocations were from deer
in the Corduroy Creek and Star Meadows complexes,
respectively, and were used to assess micro-habitat use.

Transitional locations were thbée occurring during
spring or fall migration wherein a deer usually remained in
an area for only 1 relocation. Accessory areas were those
in which a deer was found at least 2-3 times but were
neither summer or winter areas. Two hundred twenty and 243
transitional and -accessory relocations were recorded,
respectively.

Accuracy of aerial telemetry was'checked through test
transmitters placed at known locations by another individual
familiar with the study area and through locations of dead
animals or dropped transmitters. Relocations of test

trahsmitters (N=13) averaged 104 m from the actual location.
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An additional 31 and 15 relocations were obtained
through direct observations and remote camera surfeys,
respecfively, and were used along with aerial data in
calculating home ranges. Composite and individual summer
home ranges and activity centers were calculated using
program TELEﬂ (Coleman and Jones 1988).

Diel monitoring by triangulation frdm 3 ground-based
stations was conducted in the Star Meadows and Corduroy
Creek areas to assess micro-habitat use patterns. Truck-
mounted null éntennae arrays were used to locate deer over a
24-hr period. A beacon transmitter was set in a known
location. Each station recorded the azimuth of each deer in
the area hourly as degrees from the beacon. After the
session each relocation was adjusted to indicate degrees
from true north. The program TELEM (Coleman and Jones 1988)
was used to triangulate the angles and indicate the location
of the deer. Accuracy of the system was checked by placing
1 to 3 test transmitters at known locations during each
session (White and Garrott 1990).

Diel monitoring was conducted monthly in each area
during July and August 1989, June-September 1990, and July
1991. Monitoring was conducted only in Star Meadows during
April 1990 and only in Corduroy‘Creek during May 1990 and
August and September 1991. |

Remote caﬁera units developed to detect and monitor

grizzly bears (Mace et al. 1990) also were applied to this
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study. Design and use of the camera system has been
described previously (Mace et al. 1990, Dusek and Mace
1991).. Cameras can be used to assess whitetail pppulation
size, age and sex structure, and habitat use. However, only
summer habitat use results are discussed. Cameras were
placed randomly‘at the macro-level( i.e., drainage or
quadrat. At the micro-level, cameras were placed along
activé aeer trails. All.cameras were placed in operation
within 1-3 days of each other énd removed within 1-3 days.
Hence, all cameras collected data for approximately the same
time period. §Sites were visited after 1 week to check film.
After 2-3 weeks cameras were removed from the sites and all
film was developed. Photographs were examined for animal
species present, number of individuals, and sex and age
class when possible. Surveys were conducted in the Star
Meadows area during May-1990, in Griffin Creek alone during
August and September 1990, and in the Corduroy Creék
drainage during July-August 1991.

The 1990 sessions were experimental to determine if
sufficient numbers of deer, dispersed on summer range, could
be recorded by cameras to obtain useful data. During these
sesSions photographs of fadio-collaped deer wepé assigned a
UTM coordinate and included in the relocétion database for
use in héme rénge calculations and micro-habitat use.

The experimental design of the 1991 session at Corduroy

Creek was described previously (Dusek and'Morgah In press).
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For this session cameras were deployed to maximize the
number of radio-collared deer photographed for popﬁlation
estimation. It was known from aerial relocations that
approximatély half of the radio-collared deer in the
drainage were below 1400 m, 35% were between 1400 and 1525
ﬁ, and 15% above 1525 m. Hence, the drainage was divided
into 25 ha quadrats and 20 cameras were distribdted'randomly
in similar proportions to deer distfibution.

A secondary objective was to use the camera system.to
compliment habitat use data obtained tﬁrough radiotelemetry.
The deployment of cameras described above was not
necessarily ideal to meet this objective. A sampling scheme
distributing cameras based on area of available habitaf
would have been bettér.. However, it would be difficult to
distribute 20 cameras equally among the 6 habitat components
described.

" Food habits were investigated during 1990 and 1991.
Deer collections were made twice monthly from April-October
as authorized by the MDFW&P Commission. . A l-quart sample of
rumen material was taken from each animal and fixed with 1%
formalin. Samples were rinsed and sorted macroscopically at
the MDFW&P Wildlife Research Lab in Bozeman. Identification
was made by comparing large fragments with known plant
specimens. Percent occurrence was noted for browse and

forbs to the species level when possible. - Grass-1like plants
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were simply noted as such. Percent volume was measured by

water displacement in a graduated cylinder.

Habitat Component

Eight individual geographic information system (GIS)
layers were developed for the study area, each containing 7-
9 specific classes (Table 1). Data layers were originally
created at the Flathead National Forest GIS lab (Kalispell,
Mt.) with the aid of Landsat imagery, digitized maps, and
the computer program ERDAS version 7.5 (ERDAS, Atlanta, Ga.
1990). Layers were modified using program EPPL7 (EPPL7,
Minnesota DNR). All layers were created using a pixel size

of 50 m.

Table 1. Geographic information system data layers and
classes.

Layer . Classes -
Elevation (m) 915-1158, 1159-1280, 1281-1402, 1403-1524, 1525-1646, 1647-1768,
1769+
Slope (%) 0-5, 6-10, 11-15, 16-20, 21-25, 26-35, 36-50, 51+
Aspect N, NE, E, SE, S, SW, W, NW, No aspect
Vegetation Grass/forb natural, Grass/forb artificial, Shrub/hardwood,

Seedling/sapling, Sapling/pole, Pole/immature open,
Pole/immature/closed, Mature open, Mature closed

Riparian features, 0-100, 100-200; 200-300, 300-400, 400-500, 500-750,750-1000, 1000+
All roads, Open roads, )

and Closed roads

(distance from in meters)

The vegetation layer was developed using the Landsat TM
image #041-026 from 28 August 1988 (EOSAT Inc., Lanham,
Md.). The image recorded the district in 7 bands (3 visual,

3 near infrared, and 1 thermal infrared) with a spectral
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resolution of 256 classes. Combining spectral classes was
required because many of the original 256 classes were
vegetafively similar.

Initially, an unsupervised spectral classification
system using spectral bands 3, 4, 'and 7 was employed to
reduce the 256 spectral classes to 60. These 66 classes
were then grouped into 10 based on crown closure,
topographic position, reflectance, and general vegetative
condition.‘ However, because there was overlap among the 10
groups, further analysis was needed. The district iandtype
layer was used to group terrain features based on slope,
aspect, and general substrate into 9 landtype associations.
The 10 spectral groups were then sorted by the 9 landtypes
yielding 90 classes. These 90 classes were then regrouped
using information from aerial photoéraphs, previously
conducted ground surveys, or surveys which were carried out
.for the sole purpose of verifying GIS information.

Vegetation classes were defined by the U. S. Forest
Service (Hodgeboon and Long, Flathead National Forest,
unpublished memo) with some modifications. Basically,-
grass/forb and shrub/hardwood layers were lands containing
less than 10% conifefous trees. Timbered areas were defined
by DBH class and age: seedling=0-2.3 cm and/or 0-15 yrs, -
sapling=2.4-12.6 cm and/or 16—50 yrs(‘pole/immature=12.7—
22.8 cm and/or 31-70 vfs, and mature 22.8+ cm and/or 71+

yrs.




21

Modifications to the vegetation layer for this study
included combining and dividing types. Grass/forb areas
were divided aé either artificial or natural. Artificial
graés/forb areas were those created through logging or road
building. Natural grass/forb areas included riparian
meadows and naturally burned sites. Because a 1988
satellite image was used, it was anticipated that some
regrowth may have occurred, moving stands into later seral
classes. Hence, seedling/sapling and sapling/pole classes
were created. Vegetation in these 2 classes was generally
of the smaller type, i.e., seedling and sapling,
respectively. However, it ﬁas acknowledged that some larger
plants also may be present; Pole/immature and mature
classes were split as open or closed canopy based on 70%
canopy closure. Corrections were made for areas logged
since 1988 by combining the GIS layer for forest activity
with the completed vegetation layer. Areas on the
vegetation layer within sites of recent logding activity
were changed to artificial grass/forb if not already in that
class. |

Topographic layers were developed from the digital
elevation model (DEM) created by the Geometronics Service
Center, a branch of the USFS at Salt Lake City, Utah.
Topographic maps were scanned into the computer and each
pixel was assigned a value>for slope (percent), aspect

(degree), and elevation (feet converted to meters).
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Riparian and road layers were developed in the Flathead
National Forest computer lab by digitizing from USGS 7.5’
topogréphic maps using a Numonics digitizing pad and the
computer program JELLY (USFS Region 1, Missoula, MT).
Additional roads created since the last update were included
by changing the GIS layer.

Habitat information also was obtained through ground
truthing 50 randomly selected aerial relocations of radio-
- collared deer during both 1990 and 1991. Each site was
identified using aerial photos and topographic maps.
Topography, plant species present, an estimate of relative
abundance, és well as vegetational cover were recorded for
descriptive purposes and to verify GIS data layers.

Verification'of GIS layers was conducted by locating
the UTM coordinate of the ground plot on each GIS layer and
determining if the description from the ground agreed with
the GIS layer. Because walking into a particular qﬁarter
hectare area (50m pixel) was difficult, and aerial telemetry -
was not accurate‘to 50 m, an error radius of 100 m or 2
pixels was allowed. Also, for topographic layers, a margin
of error of 2% for slope, 3° for aspect, and 61 m for
elevation was allowgd,)%‘. o

All GIS aﬁd onsite descriptions of a location were in
agreement more than 80% of the time. Specifically,
elevation, slope, and aspect were in agreement 99, 88, and

88% of the time, respectively. The vegetation layer agreed
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with ground data 90% of the time in general, however, open
and closed cahopy areas were in agreement’only‘sz% of the
time. .Distgnces from roads and riparian areas were not
measured in the field and could not be checked. However,
because locations of roads and riparian areas have been
checked by the Forest Sérvice, it was believed that these
layers were accurately distinguished to a reasonable degree.

Photoplots were set up at seven sites througﬁout the
study area during 1991 to record general phenological
change. Photographs were taken monthly from May to

September.

Data Analysis

The general analytical procedure used in this study
follows that deséribed by Neu et al. (1974) and Byers et al.
(1984). Chi-square goodness-of-fit tests were used to
determine if classes within a habitat compoﬁent were used in
proportion to availability. 'Then, 95% Bonferoni confidence
intervals were caiculated for each class in each compohent'
to determine if the class was used greater than, less than,
or equal to availability. If deer use was statistically
greater than availability the class presumably had some
positive aspects for deer and could be considered a
preferred class within that habitat component. Use less’
than availability would connotate a negative relationship or

avoidance.
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Habitat availability was determined by the number of
pixels within each class of each GIS habitat layer. Use was
defermined by the number of deer relocations in each class
of each layer.

Generally, 1 deer relocation would equal 1 pixel.
However, because radiotelemetry was not accurate to 50 m
(the size of a pixel) an attempt was made to improve
confideﬁce in estimates of deer locafions and hence, habitat
use. To do this, I used the BUFFER routine in EPPL7 to
create a "scanning circle" (Pac et al. 1991) around each’
deer relocation. Each location was buffered by 2 pixels on
each .side and 1 on the diagdnals forﬁing a 13 pixel star-
shaped complex. Used habitat was calculated by determining
the proportion of each habitat class within these complexes.

Following analysis, the technique‘of buffering
relocations to gain greater confidence in deer locations
made negligible ‘difference in the results. Hence, used
habitat was calculated solely on the original deer
relocations with no buffering. 1In studies with smaller
sample sizes buffering, or the use or scanning circles, may
give a truer picture of habitat use.

For this study, habitat analysis was conducted at 2
scales. Macro-habitat use involved determining general
habitat preferences of deer throughout the entire study
area. This involved using summer felocations of only those

deer captured and radio-equipped on winter range. Because
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deer were captured on winter range in an essentially random
pattern their migration routes, summer range areas, and
habitaf selection patterns were unknown prior to theif first
use of an area. Hence, they potentially had the opportunity
to migrate off the Bowser Lake wintering area and select any
part of the study area for summér range. Using relocations
of deer captured on summer range would bias results.

Micro-habitat use involved determining habitat.
preferences within areas of high deer usé; ie., Star Meadows
and the Corduroy Creek complexes. Reasons for deer
selection of these areas wére determined through analysis of
macro-habitat use. However, once in 1 of these preferred
areas, analysis of micro-habitat use patterns evaluated
seasonal and daily habitat use. This analysis also included
all relocations of summer trapped deer, 24-hr monitoring,

and cameras surveys.

Macro-Habitat Use

Use versus availability analysis was conducted first at
the macro-scale based on pooled data, i.e., all summer range
relocations of winter trapped deer. This allowed
determination of general habitat selection patterns for deer
throughout the entire period on summer range. Next, because
most deer were actually using summer range fhrough 3
seasons, data were segregated for spring (first location on
summer range-30 June), summer (1 July-31 August), and-fall

(1 September-last location on summer range). This
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categorization roughly coincided with changes in plant
phenology on the study area, changes in deer annual cycle
(pre-féwning and fawning, early post;fawning, and hunting
season), and changes in road status on the district (many
roads gated all year were open Quring July and August).

An attempt was made to assess habitat use differences
based on sex and age classes. In this study, deer were
grouped in subadult and adulf age classes. Because deer
changed age halfway through a study season, early 2-year-
olds were included as subadults.

After habitat preference was determined for each
habitat layer individually, all layers were combined to
create a deer habitat preference map of the study area
(Manley and Mace In bress). Chi-square values were used to
weigh? each layer, determining the relative importénde of
each habitat component in deer selection. For example, if
chi-square values for slope and aspect were 100 and 10,
respectively, the slope layer would apparently be of greater
importance to determining deer preference of an area.

Classes in each layer were then revalued using the
results of the Bonferoni confidence intervals. Classes used
‘more than available were assigned a value of 10, those used
equal to availability a value of 5, and those used less than
available é value of 1. The EVALUATE routiﬁe in EPPL7 was

then used to combine all layers and provide a new GIS layer




Ll | ) Ll

27
with values from 1-10, 10 being the most preferred areas.
From these data a preference map was created.

Bécause vegetation is the ﬁabitat variable most
influenced by humans, this component was analyzZed in detail.
Managed timber stands were present on the study area at
varioushdensities (e.g. 20% of a given area was cutover).
Use was related to availability of various densities
(occurrence/unit area) of managed timber to determine
whether some degree of disturbance affected use by deer. 1In
addition, use was related to degree of diversity, where
diversity was defined as the number of different vegetative

classes/unit area.

Micro-Habitat Use

‘Analysis of micro-habitat ‘use pa?terns was‘coﬁducted
for deer inhabiting the Star Meadows and Corduroy Creek
complexes in fashion similar to mécro-habitat analysis. for
deer use within the entire study area. Composite home
ranges of deer determined boundarieé of the 2 complexes.
Habitat availability was determined by the number of
pixels/class/habitat component within each area. Deer use
was determined by the humber of relocations/class/component.

Diel telemetry sessions were used to determine possible
differences in use of vegetation'between day and night
within randomly selected 24-hr periods each season. Because
diel telemetry sessions involyed ground-based equipment from

3 stations, telemetry error needed to be calculated
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differently than aerial relocations. Error angles (degrees
from true location) from 1-3 test transmitters put out
during.each session were used to calculate error arcs
(distance from trué location) for each deer from each
station. The largest arc for each deer was used to
determine the distance a deer had to move between subsequent
relocations to be.considered a true move. When subsequent
relocations were less than 2 times the error arc, the latter
relocation was eliminated from analysis. No relocations |
from a deer with a calculated error érc greater than 250 m
were used. This generally eliminated deer which were far
from a particular étation because deer farther away tended
to have larger error arcs. It also eliminated all data from
three 24-hr sessions which were conducted under adverse -
weather conditions.

The use versus availability analysis also was applied
to data from the 1991 camera survey at Corduroy Creek.
Here, habitat availability was determined by the number of
camera locations/class/component, i.e.,.if 4 of 20 cameras
were in mature timber, this class had a 20% availability.
Use was determined 5y the number of deer photographs
recorded/class/component, not including fawns 6r multiple
photos of the samé deer taken in succession. Because deer
could not be individually identified photos of the same deer
recorded on different days or different times of the same

day were counted.
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RESULTS

Movements, Distribution, and Home Range

As noted earlier 79% of deer radio-collared on winter
range migrated to the Tally Lake District to summer. Other
deer radio-collared on winter range migrated shorter .
distances typically moving north along the Stillwater River
but not onto the district. A few deer spent the entire year
around the Bowser Lake wihter range.

Spring migration generally commenced between the last
week of March and early April, though a few deer remained on
winter range until late May. Departure dates were difficult
to ascertain because of relatively infrequent aerial
monitoring. Transitional locations were not obtained for
all deer, though most were located sufficiently to assume
general migration roufes. There was no definitive
relationship between location of deer on winter range and
subsequent summer locations. Hence, it was assumed that
winter trapping was generally random with respect to
migration routes as well as summer distribution.

Deer followed 2 general routes between winter range and
summer ranges on the Tally Lake District (Fig. 3). Those
summering in the northern portion of the study areé moved
from winter range northwest along the northeast side of

Tally Lake toward the confluence of Good and Logan Creeks.
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Figure 3. General migration routes and spring (SA) and fall
(FA) accessory areas of deer moving to and from the Bowser
Lake winter range (labels removed for clarity, see Fig. 1).
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Transitional areas included Stovépipe Canyon, Bootjack Lake,
and Round Meadows. From there, deer moved up Good Creek
toward its confluence with Miller Creek, where this large
riparian area, and lower slopes of Adams Mountain, were used
by some deer as a spring accessory area. These initial
movements of approximately 22 km occurred relatively
quickly, typically between relocation flights (7—i6 days)..

Deer summefing further west moved from the‘bgse of
Adams. Mountain up Good Creek using the creek bottom and
south facing slopes as tfansitionél areas. This movement of
up to 13 km often spanned several weeks depending on snow
melt and the distance to specific summering areas.
According to 1991 photoplots from the Corduroy Creek
drainage, snow was still present in higher.élevations during
mid-May and vegetation was sparse throughout the drainage
until mid-June; thus influencing deer arrival on summer
range in this‘area.

Deer moving from winter range to Star Meadows followed
3 different routes. Some traveled along the noftheast side
- of Tally Lake then southwest across ﬁill Meadow toward‘Loéan
‘Creek. Others moved along the southwest side of the lake
cOntinuihg up Logan Creek toward Star Meadows. Still a
third path took deer over Reid Creek or Lost Creek Divides.
Transitional areas ﬁsed varied depending on the exact route.
They included Stovepipe Canyon, Lost Creek, and LoQan Creek

above Tally Lake. The only true accessory area along these
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routes was Star Meadows as used by deer moving further up
Griffin and Sheppard Creeks. These movements of
approximately 22 km from winter range to Star Meadows
occurred quickly, again typicallf between aerial
relocations.

Once in Star Meadows deer tended to dse southerly
slopes waiting for snow melt and the meadow to dry out.
Photoplots‘from around Star Meadows showed the meadow
completely flooded in May and partially flooded in June.

Vegetatién in the Corduroy Creek drainage was most
succulent during July and August. While vegetation in
September was stili green, riparian bottoms especially
meadows, began to dry out. Fall migration from the northern
portion of the study area began for some deer as early as
September. However, the majority of deer didn’t leave
summer range until November.

Migration routes from the northern portion of.the study
area were similar to spriné. During fall, Sfovepipe Canyon
and Hill Meadow were used as accessory areas. Deer often
spent several weeks in these locations before moving onto
winter range. This apparently depended on snow conditions
with ‘an occasional deer remaining in the area the entire
winter.
| Plant phenology around Star Meadows tended to be
slightly ahead of Cbrduroy Creek. Vegetation was most

succulent during June and July and déer used the meadow
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bottom at this time. By August the meadow beéan to dry out
and deer moved up slope. While 1 or 2 deer moved completely
baék té winter range in August, more typically deer moved to
Tally Mountain, which was used as a late summer/fall
accessory area for up to 3 months by deer prior to a final
move to winter range.

Among all deer monitored in 1991, approximately 35%
moved off summer range prior to hunting season (last week of
October) while approximately 15% moved completely to winter
range by this time. By the end of the huhting season .(last
week of November) all deer had left summer areas, though a-
few remained. in transitional locations. Movements off
summer ranges during 1991 were slightly earlier than in 1989
or 1990 because of earlier than usual snowfall and cold
weather.

The 58 deer migrating to the Tally Lake District were
distributed throughout the study area during summer (Fig.
4) . However, there appeared.to be greater use of some areas
than others. Summer activity centers of individual deer
were tested for random distribution throughout the study
area. Results indicated that in each year deer wefe not
distributed randomly, but were clumped (1989 X’=3.56
P=0.059, 1990 X’=5.93 P=0.015, 1991 X'=7.92 P=0.005) in 3
primary areas. Thirty-one deer summered in the southern
portion of the study aréa,‘including 21 in and around Star

Meadows. Twenty-seven summered in the northern portion of
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the study area, of these, 12 and 10 used the Corduroy Creek
and Adams Mountain complexes, respectively.
Sﬁmmer home ranges averaged 88.5 ha with male home
ranges being larger than females and subadult home ranges

larger than adults (Table 2).

Table 2. Average home range (convex polygon using 90% of
locations) in hectares of white-tailed deer (N) on the
Tally Lake study area, all years combined.

Adult Subadult Total
Female 61.6 (86) 90.8 (19) 66.6 (105)
Male. 235.3 (12) 268.2 (3) 241.9 (15)
Total 82.5 (98) 115.0 (22) 88.5 (120)

Macro-Habitat Use

Pooled and Seasonal Data

Summer habitat selection by deer migrating off winter
range was independent of availability (Xﬁ tests, P<0.05) for
5 of 6 habitat components considered (Table 3). This
indicated deer selected particular habitat classes over
others within a given habitat component.

EleQation Was-the most important habitat component
(highest Bf) with respect to deer selection of summer range
for both pooled and seasonal data. Although its importance.
diminished throughout the summer range period its relative

weight remained well above the other components except all

roads.
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Table 3. Values For chi-square goodness-of-fit tests
(relative weights') for individual habitat components,
pooled and seasonal data.

Pooled Spring Summer Fall
Slope 13.1 (1™ 15.1 (2) 7.5 (O 16.4 (1)
Aspect 72.3 (6) 58.2 (8) 19.1 (3 19.3 (1)
Elevation 459.3 (35) 274.7 (37) 138.7 (18) 14.6 (7)
Vegetation 155.5 (12) 72.4 (10) 64.3 (9) 62.6 (4)
Riparian areas 89.1 (M) 52.8 (7) 32.4 (&) 20.8 (1
Al roads 161.6 (12) 40.4 (5) 56.3 (7) 104.5 (6)
Open roads 7.4 (MY 12.9 (DO 37.9 (2)
Closed roads 16.9 (2) 61.1 (8) 26.1 (1)

'Weight of chi-square value relative to lowest
Yot significant, a=0.05

The vegetation and road components were about equal in
importance when data were pooled, although much less than
elevation. When separated seasonally, Vegetation remained
an important factor particularly during spring and summer.
When the road layer was separated seasonally it also
remained an important factor. However, when it was split
between open and closed its importance to deer habitat
selection lessened except for the relatively high value for
closed roads durihg summer.

Aspect and riparian areas also were about equal in
importance to deer habitat selection when data were pooled,
but even of less importance than vegetation and roads.‘ Like
the other layers the importance of aspect and riparian areas
to habitat selection diminished during summer and fall.

Slope appeared to have had very little influence on deer
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habitat selection relative to other components regardless of
season.

Eievationally, deer as a group used the 1,159-1,524 m
zone more than available, 1,525-1,646 eqﬁal to available,
and areas above 1,646 m and below 1,159 m less than
available (Table 4). Forty-eight percent of the study area
was in the preferred elevation zone. In the southern
portion of the study area this preferred zone included Star
Meadows and the Logan, Griffin, and Sheppard creek |
bottomlands, as well aé the slopes adjacent to these areas
except the highest ridges which were used equal or less than
available. 1In the northern portion of the study area the.
preferred elevation zone included the Good Creek bottom .
above Miller Creek and the adjacent drainages and slopes,

~ except for the higher ridges.

Table 4. Use versus availability for elevation (m)
habitat component, pooled and seasonal data.

Pooled Spring Summer Fall

915-1,158 9.8 -2 q2n® - (o N ¢ Lo,
1,159-1,280 (10.9) + (213) + (78) + (7D = (58)
1,281-1,402 (15.2) +  (406) + (182) + (122) = (102)
1,403-1,524 (21.6) + (518 + (178) - + (148) + (192)
1,525-1,646 (22.9) = (333) - (83 = (108) = (142)
1,647-1,768 (14.0) - (8D - (16) - (25) . - (40
1,769+ (5.6) - @ - W) e - (14)

'percent available
2. used less than available, = used equal to available, + used greater than available
3number of relocations

. Seasonally, préferred elevation shifted higher from

spring to fall. During spring the 1,159-1,524 m elevational
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zones were preferred; other zones were avoided. During
summer, use bf the next higher elevational zone, 1,525-1,646
m, increased from less than available to equal. Duringv
fall, use of the 1,159-1,402 m zones decreased from greater
than available to equal leaving 1,403-1,524 m as the only
preferred elevational zone.

Vegetatiyely, deer as a group used natural grass/forb,
shrub/hardwood, and both open and closed pole/immature
stands more than available (Table 5). Artificial
grass/forb, seedling/sapling, and closed mature timber were
used less than available. Sapling/pole and closed mature

timber were used equal to availabilify.

Table 5. Use versus availability for vegetation habitat
component, pooled and seasonal data.

Pooled Spring Summer Fall
Nat. grass/forb  (1.1)' +# 38 = (14 = (16) = (8
Art. grass/forb  (9.5) - (104) = (48) - @9 - @n
shrub/hardwood €4.7) + (123) + (49) - (45) = (29)
Seedling/sapling (9.7) - (122) = (39) = (35) = (48)
sapling/pole  (14.5) = @19 = (86) = (T - (60)
Pole/imm. open €16.8) + (355) + (126) = (98) + (131)
Pole/inm. .closed (12.2) + (245) - = (72) = (70) + (103)
Mature open (1.1 = (175) = (54) = (52) = (69)
Mature closed  (20.5) - (218) - (62 - () = (82)

'percent available .
2. used less than available, = used equal to available, + used greater than available
*number of relocations

Only 35% of the study area contained preferred
vegetation and unlike the distinct elevational zones
préferred vegetation was intefspersed with avoided and areas

of equal use. There were, however, some large sections of
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preferred vegetation. One of these was the Star Meadbws
bottom where natural grass/forb and shrub/hardwood types’
occurréd together. Another large area of preferred
vegetation was the north side Good Creek where both open and
closed pole/immature timber was abundant.

Approximately one-half of the 40% of avoided vegetation
included early seral coniferaus stands composed of
artificial grass/forb and seed;ing/sépling. Hence, portions
of the district most affected by timber harvesting generally
were avoided. The othér half of the avoided vegetation
included the relatively large, closed mature timber type.
These areas often occurred.  on the south side of Good Creek
and in higher portions of the district.

Seasonally, the treﬁdeas toward greater use of
timbered areas and less use of open, shrubby areas from
spring to fall. While use‘éf natural grass/forb and
seedling/sapling types remained the same, deer made less use
of artificiél grass/forb and shrub/hardwood as the summer
range season progressed. At the same time use of both open
and closed pole/immature timber increased during fall.

When roads were grouped regardless of being open or
close& deer generally avoided areas closest to a road and
preferred sites mére than 500 m away (Table 6). While only
the 0-100 m zone was avoided, this accounted for 41% of the
study area. The preferred areas 500+ m from a road

accounted for only 11% of the study area. The primary
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roadless portions of the study area weré found on top of
Tally Mountain, on the north side of Good Creek in the
Corduréy/Gergen/Grouse Creek area, and on the south side Qf‘
Good Creek along the north side of Johnson Peak.
Seasonally, there was little variation in use of roads. The
area closest to a road was always avoided while the furthest

areas generally were preferred regardless of season.

Table 6. Use versus availability for road (distance from
in meters) habitat component, regardless of whether open
or closed, -pooled and seasonal data.

Pooled Spring Summer Fall

0-100  (41.1)' -2 497y - (8 - (149) - (167)
100-200  (21.4) = (320) = (1) = (103) = (103)
200-300  (13.1) = (231 = (80) = (7D = (80)
300-400  (7.8) = (151) = (50) = (44) = (57)
400-500  (5.4) = (100) = 44 = @8 = (28)
500-750  (6.3) + (132 = (3D = ) +  (58)
750-1000  (2.6) s (83) + G + @ = @2

1000+ (2.3) + (85) = (19 . +  (25) +  (41)

'percent available ‘
2. used less than available, = used equal to available, + used greater than available
Snumber of relocations

When open and closed roads were considered separately
deer generally used areas similar to availability (Tables 7
and 8). However, deer still avoided areas adjacent to
closed roads; open roads were only avoidéd during fall.

Deer as a group used sites within 100 m of riparian
habitats more than available and avoided sites between 300-
400 m and over 750 m (Table 9). Deer preferred the 0-100 m

zone regardless of season. However, preferences appeared to
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- shift slightly away from riparian habitat through summer and
fall as indicated by the change in the further zones from

use less than available to equal to available.

Table 7. Use versus availability for open road (distance
from in meters) habitat component, pooled and seasonal
data. :

Spring Summer Fall

0-100  (20.5/30.9)' =101y = (120 - (8D
100-200  (14.2/18.9) = (8] = (100) = (64)
200-300  (12.0/13.3) = (74 T = (56) .= (6D
300-400 (9.4/79.1) = (57 = (56) = (60)
400-500 (8.4/7.2) = (55) = (36) = (43)
500-750  (14.5/10.1) = (74) = (52) - = (92)
750-1000 (9.3/5.4) = (42) = (36) = (44)
1000+ (11.9/5.0) = (60) = (29 + (106)

'percent available, non-summer/summer
2. used less than available, = used equal to available, + used greater than available
Snumber of relocations

Table 8. Use versus availability for closed road
(distance from in meters) habitat component, pooled and
seasonal data. :

Spring Summer ' Fall

0-100 '(24.1/14.0>" -2 97y? - (36) - (96)
100-200 ¢16.3/11.2) = (84) = (42) = (88)
200-300  (13.7/11.1) _ = (86) = (62) = (82)
300-400 © (10.4/9.7) = (58) = (41 = (69)
400-500 (9.0/9.7) = (58) = (55) = (48)
500-750  (13.5/18.0) = (88) = (™D L= (92)

750-1000  (6.9/12.2) = (38) = (59) = (33)
1000+ (6.2/14.0) = (41) + (120) = (49)

'percent available, non-summer/summer
2. used less than available, = used equal to available, + used greater than available
Snumber of relocations

.Preferred sites made up only 21% of the study area and
were fbund along all drainages containing water at least

long enouéh for riparian vegetation to exist. Avoided areas
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accounted for 24% of the study area. Large sites lacking
riparian habitat were found on Reid and qut‘Creek Divides,

northwest of the head of Martin Creek, and on Fox Mountain.

Table 9. Use versus availability for riparian (distance
from in meters) habitat component,. pooled and seasonal
data. ‘ ‘ '

Pooled Spring Summer Fall

0-100 (21.5)° + (468)° + (167 + (150 + (151
100-200  (16.2) = (247 = (100) = (T = (74)
200-300 (15.2) = (219 = (70) = (69) = (80)
300-400  (11.9) - (150 = (5T = (49 = (50
400-500  (10.0) = (160) = (60) = (46) = (54)
500-750  (13.7) = (215) = (79 - a» = (94)

750-1000  (6.1) - (66) - () = (22) o= GO
1000+ (5.4) - (4b) () - A = (24)

'percent available
2. used less than available, = used equal to available, + used greater than available
3number of relocations

Easterly and southerly aspects were selected greater
than available by deer as a group while northerly and
northwesterly aspects were avoided (Table 10). Preferred
aspécts accounted for 24% of the study area. Because major
drainages tended to flow to the northeast many preferred
aspects occurred on the north side of Good Creek and Star
Meadows and their tributaries. Aspect became less important
as summer progressed; during summer and fall most aspects -
were used in proportions to availability.

Last, as previously stated slope was not an important
factor in habitat'selectibn. No slopes were preferred and
only the 36-50% slopé was avoided (Table 11). There ﬁas

little seasonal change with respect to use of slope.
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Table 10. Use versus availability for aspect habitat
component, pooled and seasonal data.

Pooled Spring . Summer Fall
East (14.1)" +2 (268)° = (101 = (73) = (94)
Northeast (14.7) = (203) - (56 = (69) = (78)
North (1.2) T-125) - on = (39 = (55)
Northwest  (9.7) - (104) - @ - 3D = (40)
West (9.1 o= (123) = (40) = (4N = (42)
Southwest (11.2) = (216) = (74) = an = ()
South (10.2) + (201) = (68 = (59 = (™)
Southeast (11.9) = (222) +  (90) = (62) = (70)
No Aspect (8.0) = (137) .= D = (47) - (33)

'percent available
2. used less than available, = used equal to available, + used greater than available
*number of relocations

Table 11. Use versus availability for slope (%) habitat
component, pooled and seasonal data.

Pooled Spring Summer Fall
0-5 @ =2 (123)° = (48) = (45) = (30)
6-10  (11.3) = (188) = (72) = (58) = (58)
M-15  ¢13.0) = (240) = (81) = (80) = (79
16-20  (14.3) = (@237 = On = (64) = (76
21-25  (14.9) = (246) = (80) = (73) = (93)
26-35  (23.6) = (362) - (104) = (110) = (148)
36-50  (12.6) - (166) = (59) = (53) = (54)
50+ (2.2) = (37 = (9) = (9 = (19)

'percent available
2. used less than available, = used equal to available, + used greater than available

3number of relocations

Sex and Age Differences

An attempt was made to assess differences in habitat
use between sexes and 2 female age classes. The majority of
radio-collared deer were adult females. Hence, 1,143 (71%)

of 1,599 relocations were adult females while only 197 (12%)
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were subadult females and 259 (16%) were males. Similar use
versus availability analysis was conducted on the 3 groups
indiviaually. Selection by adult females was similar to the
overall data presented abové while subadult femaies and
males generaliy used each habitat class equal to

availability.

Composite Habitat Preference

The habitat preference map developed by meshing the
various layers together emphasized the importance of the
elevation component in macro-site selection (Fig. 5).
Because elevation had’such a high weighting factor preferred
and avoided areas on the composite preference map were
similar to those for.elevation with the exception of areas
where use was equal to availability. Preferred habitat
under this scenario was located along major drainages and up
the adjacent slopes because these areas were located within
the 1,159 and 1,524 m éqne. Areas where use was equal to
availability occurred along the next high elevation zone and
where other components such as roads -and vegetation played
an important role.

When elevation was removed from the equation, preferred
habitat was much more interspersed (Fig. 6). Under this
scenario vegetation and roads had the highest weighting
factors and were most dominant with riparian areas and

aspect secondary. Major preferred areas occurred in the




Figure 5. White-tailed deer study area habitat preference
map encompassing all 6 habitat components (dark tone
indicates use < available, light tone indicates use >
available, and middle tone indicates use = available).




Figure 6. Modified habitat preference map with elevation
removed from the equation (dark tone indicates use <
available, light tone indicates use > available, and middle
tone indicates use = available).
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Star Meadows bottom and along the north side of Good Creek’

in the Corduroy/Gergen/Grouse Creek areas.

Deer Habitat Use of Managed Timber

Managed timber areas are those altered by humans either
through cutting or prescribed burns. In this study,
artificial grass/forb and seedling/sapling types were
managed timber areas. Deer generaliy used artificial
grass/forb areas equal to availability only avoiding areas
containing 28%/0.9 km® (Table 12). There was greafer
selection within the seedling/sapling type. Deer preferred
areas with no seedling/sapling and avaided areas
with 11-17 and 39%/0.9 km’. When the 2 types were combined

0-5% and 50+% were preferred while 17 and 33% were avoided.

Table 12. Use versus availability for managed timber
areas. - ' '

% cut/ Grass/forb Seedl ing/sapling Sapling/pole Columns 1 Columns 1, 2,
90 ha artificial . and 2 and 3

0 =' (33.5/564)* + (34.1/675) + (28.8/576) + (20,3/443) -+ (8.7/252)
5 = (18.1/264) ’ = (21.5/338) + (19.6/378) = (14.9/225) = (7.6/147)
1 = (14.0/189) - (13.9/183) = (15.2/219 = (11.9/172) = (8.3/140)
17 = (10.2/190) - (9.3/118) - (11.1/128) - (10.2/131) = (9.17143)
22 = (6.9/108) = (7.0/101) - (7.9/72) = (9.6/133) = (9.5/114)
28 - (4.8/52) = (4.4/69) - (5.5/26) = (8.3/105) - (8.9/965
33 = (3.2/50) = (2.8/37) - (3.8/26) - (6.6/75) - (8.3/98)
39 = (2.4/46) - (2.0/16) - (2.4/23) = (5.0/67) - (7.7/88)
b4 = (1.8/39) = (1.5/1% = (1.5/40) = (3.8/52). = €6.9/98)
50+ = (4.9/97) = (3.5/47) + (4.3/111) + (9.4/196) = (25.2/423)

‘- used less than to available = used equal to available, + used greater than available
®percent available/number of relocations
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Sapling/pole could be considered manéged timber in
certain instances. AIn the northern portion of the study
area sapling/pole stands often occurred as remnants of fires
in the early part of the century. However, the type also
exists as a result of logéing. In either case, deer again
showed a preference for areas with little or no k0-5%), and
relatively high (50+%), amounts of sapling/pole (Tablé 12);
they avoided areas with sapling/pole present on 17 and 39%
of the units. When all 3 types were combined, deer

preferred only habitat with no managed timber.

Vegetation Diversity

An area was considered more vegetatively divérse as the
number of different vegetative classes/unit area approached
the maximum of 9. Three different size areas (blocksj were :
considered: 920, 20, and 7 haﬂ' In general, the more
immediate the surroundings, the less diversity was important
(Table 13). At the large scale (90 ha), deer preferred a
moderate amount of diversity (5 types) as well as the
maximum amount of diversity (8-9 types); They avoided areas
of interﬁediate diversity (7 types). At the middle.level'
(20 ha), deer again preferred the maximum amount of
diversity; however, they avoided habitats just less than
maximum diversity. At the smallest scale (7 ha), diversity

appeared to play a minor roie in habitat selection.
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Table 13. Use versus availability for vegetation layer by
diversity.

Number of differgnt vegetation types/ ) Unit area
unit area

90 ha 20 ha 7 ha
1 na * = (2.5/45)
2 na = (1.2/24) = (11.4/165)
3 * = §4.1/79) = (22.8/397)
4 =" (1.0/13)2 = (13.5/233) = (29.4/512)
5 + (4.4/7108) = (22.1/376) = (22.2/313)
3 = (10.9/156) - (31.1/419) = (9.8/127)
7 - (48.2/510) - (23.8/331) = (1.9/40)
8 + (28.0/526) + (4:3/13D) -
9 + (7.5/286) - na

'- used less than available, = used equal to available, + used greater than available
2percent available/number of relocations

*combined with class below

**combined with class above

Micro-Habitat Use

Pooled and Seasonal Data

Macro-habitat analyses indicated that deer migrating
off winter range selected summer areas based on elevation,
vegetation, roads in general, presence of riparian areas,
aspect, and slope generally in that order depending on
season. The 2 areas that supported the greatest number of
radio-collared deer, Star Meadows and the Corduroy Creek
complexes, occurred almost entirely within the preférred
elevational zone. Thus, detailed analyses of habitat

structure and use of these areas by deer should provide
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closer insight to the importance of various hébitét
components and habitat relationships in general.

Micro-habitat use for pooled data in both the Corduroy
Creek and Star Meadows Complexes was independent of
availability ()f tests, 2<0;05j for each of the 6 habitat
components considered except for vegetation at Star Meadows
(Tables 14 and 15). However, unlike macro—analysis; here
individual layers were closer (X? values less extreme) with
regard to importance in determining habitat selection.
Also, when separated seasonally, habitat classes in most
layers were not used differently from occurrence on the
study area. The major exceptions were that elevafion at
both Corduroy Cregk and Star Meadows and open foads at Star

Meadows were important in all seasons.

Table 14. Values, for chi-square goodness-of-fit tests
(relative weights') for individual habitat components for

the Corduroy Creek complex, pooled and seasonal data.

Pooled ‘ Spring Summer Fall
stope 16.6 (1) 6.9 (2)"° C12.2 Gy 10.5 ()™
Aspect 25.5 (1) 7.7 3y 9.4 (2 22.2 (4)
Elevation 79.0 (5) 43.4 (15) 25.5 (6) 29.3 (5)
Vegetation 20.6 (1) 13.2 )™ 10.6 (3)™° 14.8 (3™
Riparian areas 21.3 (1) 7.8 (3)™° 6.2 (H"® 7.0 (DY
All roads 22.3 (1 11.1 ()™ 7.9 (™ 13.6 (2)"°
Open roads 2.9 (O 6.2 (1) 16.7 (3)
Closed roads 9.7 (3)"° . 16.2 (4) 5.7 (¥

. "eight of chi-square value relative to lowest
Mnot significant, a=0.05
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Table 15. Values, for chi-square goodness-of-fit tests
(relative weights'). for individual habitat components for
Star Meadows complex, pooled and seasonal data.

Pooled Spring . Summer Fall
Slope 19.9 (1) _ 20.8 (3) 1.5 ()™ 6.6 (1
Aspect 32.7 () 27.4 (&) 10.4 (2)"° 1.4 ()"
Elevation 18.0 (1) 2.5 (3) . 16.7 (3) 27.8 (&)
Vegetation 13.6 (O™ 12.2 (™ 10,0 " 16.2 (2)
Riparian areas 27.8 (2) 9.3 (1" 9.3 ()" 36.1 (5)
ALl roads 24.0 (3) 7.6 (D 6.3 (™ 27.1 (&)
Open roads 21.3 (3) 24.9 (5) . 14.2 (2)
Closed roads 12.9 (2) 5.2 (™ 10.3 ()"

'Weight of chi-square value relative to lowest _
¥Shot significant, a=0.05

In general, classes within individual habitat
components were used equal to availability; as would be
expeéted when X° values are nof significant. Elevation
showed some differential use‘among'classes (Table 16). Even
though both complexes were generally within the overall
preferred elevationai zone, middle elevations were preferred
within each complex. At Corduroy Creek, use of elevation
was similar between spring and summer'but preferences
shifted to higher zones during fall. At Star Meadows, deer
shifted to slightly lower elevations from spring to summer
but moved higher from summer to fall.

Vegetétion types generally were used equal to
availability in both complexes during all seasons (Table
17). No types were used more than expected during any
season or when pooled across seasons. The only type avoided

in the pooled sample was sapling/pole in Corduroy Creek.
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Natural and artificial grass/forb types in Corduroy Creek
were used less than expected in some seasons; however these

types occﬁrred only in small quantities.

Table 16. Use versus availability for elevation (m)
habitat component for Corduroy Creek (CC) and Star Meadows
(SM) complexes, pooled and season data.

Pooled Spring Summer Fall
CC___sM CC__ SM CC___sM CC___SM
1219-1280  (na/13.4)" na =% (66)° na = (24) na = (32) na = (10
1281-1340  (3.7/22.8) = (16) = (122) = (3) = (61) = (10) = (46) . - (3) - (15)
1341-1402  (11.0/18.7) = =) =B 46 =@ =4I =GN - (16)
(1403-1462  (17.4/18.4)  + (150) + (131)  + (46) = (46)  + (48) = (50) = (56) = (35)
1463-1524  (15.0/18.4) -+ + (113) = (60) = (26) = (21)  =(32) - (15)  + (57) = (24)
1525+ (52.9/13.4) - (195) = (59) - (36) - (16) - (60) - (15) - (99) = (28)

'percent available (Corduroy Creek/Star Meadows)
- used less than available, = used equal to available, + used greater than available
*number of relocations -

Table 17. Use versus availability for vegetation habitat
component for Corduroy Creek (CC) and Star Meadows (SM),
pooled and seasonal data.

Pooled Spring Summer Fall

cC SM cC SM cC SM CC SM
Nat. grass/forb  (0.9/6.2)' =% (2= (40) - () =(16) = (=17 - (O = (N
Art. grass/forb (1.1/14.7) = (4) = (67) - (0) =(36) - (0) - (18) = (&) = (13)
Shrub/hardwood (2.7/8.5) = (18) = (45) = (4)=(22) =(10) =(22) = (4Y - (1)
Seedling/sapling (4.9/17.5) = (27) =(102) = (5) =(43) = «(7) = (34) = (15) = (25)
Sapling/pole €10.5/8.9) - (B7) = (51) = (9 =(16) = (13) = (18 - (15) = (1D
Pole/imm. open (27.6/13.7) = (178) = (89) = (45) = (38) = (50) = (31) = (83) = (20)
Pole/imm. closed (25.2/13.7) = (160) = (49) = (35) = (22) = (40) = (15) = (65) = (12)
Mature open €10.9/14.2) = (72) = (65) =(18)=(23) = (21) =(23) =(33) =D
Mature closed €16.3/9.9) = (73) = (52) - (11) =(15) = (29) = (23) = (33) = (14)

'percent available (Corduroy Creek/Star Meadows)
2. used less than available, = used equal to availablé, + used greater than available
3number of relocations

Among the remaihing habitat components, few types were

used significantly more or less than expected and there was
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little evidence for se&sonal shifts in habitat use (Tables
18-23). Those habitat élasses used more or less than
expected generally followed macro-analysis results. For
instance at Corduroy Creek, areas furthest ffom riparian
habitats were avoided in spring (Table 18). Northerly and
westerly aspects and steeper slopes were avoided during some
seasons (Tables 19 and 20). Few significant relationships

existed for the road components.

Diel Habitat Use

Changes in habitat use between day and night periods
generaliy revolved around movement by deef to 'and from cover
and open aréas. At Cordurby Creek, deer apparently moved
out into more open areas at night as use of open timber
decreased and both natural and artificial grass/forb areas
increésed (Table 24). However, as with aerial data the
sample of relocations in the latter fypés was extremely low,
as was the amount of habitat . available. Also at Corduroy
Creek, deer used both seedling/sapling and sapling/pole less
than available during both day and night.

At Star Meadows, deer used all types equal to
.availability except for an increased use of sapling/pole at

night.
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Table 18. Use versus availability for riparian (distance
from in meters) habitat component for Corduroy Creek (CC)
and Star Meadows (SM), pooled and seasonal data.

Pooled Spring Summer Fall
CC ' SM ccC SM cc SM ccC SM
0-100 (21.1/29.3)' = (132)2 = (183)° = (27) = (76) = (45) = (74) = (60) = (33)
100-200 (¢15.8/16.7) = (82) = (74) = (22) = (37) = (26) = (26) = (34) - (1)
200-300 (15.5/15.7) = (102) - (62) = (26) - (21) = (29) = (23) = (47) = (18)
300-400 (12.5/12.1) = (75) '= (65) = (16) = (28) " = (25) = (25) = (34) = (12)
400-500  (10.2/9.6) = (50) = (62) = (13) = (28) = (16) = (19) = 21) = (15)
500-750 (13.9/12.6) = (73) + (98) = (18) = (32) = (18) = (29) = (37) + (3D
750+ (10.8/4.0) - (37) = (16) - (5) = (D) = (5) = (13) = (19) = (2)

'percent available (Corduroy Creek/ Star Meadows)
2. used less than available, = used equal to available, + used greater than available
3number of relocations ‘ :

Table 19. Use versus availability for aspect habitat
component for Corduroy Creek (CC) and Star Meadows (SM),
pooled and seasonal data. .

Pooled Spring Summer ‘Fall

cC SM cC SM CcC SM cC SM
East (14.0/11.5)" = (98)° = (67) = @1) = (25) = (32) = (23) = (45) = (19)
Northeast (14.5/9.7) = (75). = (50) = (11) = (18) = (27) = (19 = (37) = (13)
North (3.1710.4) = (21) = (44) = (2) - (12) = (6) = (18) = (13) = (14)
Northwest (2.9/11.5) = (8) - (46) = (3) = (17) = (2) - (12) = (3 =UD
West (7.9/10.8) - (20) = (44) = (8) = (17 = (6) = (21) = (6) - (&)
Southwest (24.0/11.0) = (127) = (60) = (33) = (29) = (42) = (22) =(52) = (9
South, (17.2/10.0) S (106) = (66) = (25) = (28) = (27) = (23) = (54) = (15)
Southeast (12.8/14.1) = (76) + (113) = (21) = (48) = (22) = (39) = (33) = (26)
No Aspect (3.7/10.9) = (20) = (74) = (3) = (37) = (8) = (24) = (9) = (13)

1perceht available (Corduroy Creek/ Star Meadows) .
2. used less than available, = used equal to available, + used greater than available
*number of relocations
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Table 20. Use versus availability for slope (%) habitat
component for Corduroy Creek (CC) and Star Meadows (SM)
Complexes, pooled and seasonal data.

Pooled Spring Summer Fall
cC SM cC SM cC SM cC SM
0-5 G711 =2 @1)° = (68) = (5) = (35) = (10) = (23) = (6) = (10)
6-10  (7.3/12.5) = (43 = (79 = (7) = (36) = (15) = (25) = (21) = (18)
11-15  (11.5/13.4) = (76) = (98) = (19) = (36) = (29) = (38) = (28) = (24)
16-20 (16.2/14.2) = (99) = (84) = (26) = (43) = (31) = (22) = (42) = (19
21-25 (19.5/14.3) = (119) = (73 = (27) = (27) = (34) = 31 = (58) = (15)
26-35 (28.8/21.9) = (149) = (114) = (33) = (41) = (37) = 47) = (79) = (26)
36-50 (12.0/11.3) - “2) - (40) = (10) - (12) = (15) = (15) - A7 = A13)
51+ (1.0/1.2) = () = (4) - 0 = (1) = (10) - (¢0) - () = (30)

1percent available (Corduroy Creek/Star Meadows)
2- used less than available, = used equal to available, + used greater than available
Snumber of relocations

Table 21 Use versus availability for road (distance from
in meters) habitat component, regardless of being open or
closed, for Corduroy Creek (CC) and Star Meadows (SM),
pooled and seasonal data.

Pooled Spring summer Fall
cC SM cC SM cC SM cC SM
0-100 (33.6/43.5)' = (163)° = (234) = (36) = (96) = (60) = (86) = (67) = (52)
100-200 (19.6/22.9) = (118) = (126) = (26) = (49) = (34) = (49) = (58) = (28)
200-300 (12.2/15.3) = (65) = (72) = (13) = (35 = (16) = (25) = (36) = (12)
300-400  (8.5/9.1) = (46) = (46) = (11) = (18) = (12) = (14) = (21) = (14)
400-500  (6.7/5.6) = (38) = (44) = (13) = (20) = (9) = (1D = (16) = (D)
500-750  (9.3/3.6) = (39 + (38 = (7)=13) = (14) = €10) = (18) + (15)
750-1000  (6.0/%) = (46) * = (12) * = (16) * = (18) *
1000+ (4.1/na) =  (38) na = (9) na = (11) na = (18) na

'percent available (Corduroy Creek/Star Meadows)

2. used less than available, = used equal to available, + use greater than available
*number of relocations

*combined with class above
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Table 22 Use versus availability for open road (distance
from in meters) habitat component for Corduroy Creek (CC)
and Star Meadows (SM), pooled and seasonal data.

Spring Summer Fall
cc SM cC SM cC SM
| 0-100  (14.4/25.2) (31.2/34.4)" =2 (20)° = (43) = (53) = (64) = (19) = (3D
100-200  (10.3/18.1) (19.7/21.9) = (D = 39 = (35) = (42) = (@27 = (15
200-300  (8.2/15.8) (12.5/16.6) = (8) = (4 = (7 = (26 = (12) =(23)
300-400  (6.3/11.7) (8.2/10.9) = (6) = (24) = (15) = (17 = (16) = (12)
400-500 (5.5/9.8)  (6.9/8.1) = (D =28 = (1) = (25 = (14 = (12)
500-750  (10.3/11.9) (8.8/6.8) = (17) = (43) = (12) = (2N = (27) = (26)
750-1000  (9.8/4.5)  (5.4/1.3) = (14) = (9 =(13) = (8) = (30) = (8)
1000+ (35.3/3.0) (7.3/%) = (44) - (D) = (16) * = (107) - (N

'percent ~available (non-summer Corduroy Creek/Star Meadows)(summer Corduroy Creek/Star Meadows)
2. used less than available, = used equal to -available, + used greater than available
*number of relocations

Table 23 Use versus availability for closed road
(distance from in meters) habitat component for Corduroy
Creek (CC) and Star Meadows (SM), pooled and seasonal
data.

Spring . Summer Fall
cC SM cCc SM cC SM
0-100  (¢20.7/23.1) (3.5/12.9)' =2 (17)° = (61) = (12) = (@27 = (49) = (30)
100-200  (15.1/17.0) (4.0/11.3) = (26) = (36) = (4) = (26) = (44) = (32)
200300 (13.4/15.7) (5.1/12.2) = (19) = (34) = () =D = (35) = (20)
300-400 (11.5/12.2) (6.0/10.7) = (14) = (22) - ) = (@D = (26) = (17N
400-500  (10.6/10.5) (7.4/10.7) = (12) = (2N = (15) = (26) =(23) = (9
500-750  (16.3/14.1) €15.9/19.6) = (19) = (33) = (24) = (39 T = (40) =(16)
750-1000  (6.7/5.1) (13.2/11.9) = (9 = (D = (16) = (22) =(16) = (&)
1000+ (5.7/2.1) (44.9/10.7) = (13) = (11D = (90) = (13) =(21) - (0)

'percent available (non-summer Corduroy Creek/Star Meadows)(summer Corduroy Creek/Star Meadows)
2. used less than available, = used equal to available, + used greater than available
3humber of relocations ‘
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Table 24. Use versus availability of vegetation habitat
conponent for Corduroy Creek (CC) and Star Meadows (SM) .
complexes during day/night periods of 24-hour telemetry
sessions. :

Corduroy Creek Star Meadows
Day/Night "Day/Night
Nat. grass/forb  (0.9/11.1) -/t /1) S o=/= 0711)
Art. grass/forb €1.1/16.6) : -/= €0/2) ' =/= (37/21)
Shrub/hardwood (2.7/11.5) =/= (14/7) =/= 25/11)
seedling/sapling  (4.9/18.5) -/- (1/0) =/= (21/12)
sapling/pole (10.6/9.9) -/- (11/5) Co-/= (5/9)
Pole/imm. open: (27.6/13.0) +/= (93/47) =/= €19/9)
Pole/imm. closed  (25.2/4.4) , -/= (33/32) =/= (3/3)
Mature open (10.9/9.7) =/=  .(24/16) =/= (16/5)
Mature closed (16.3/5.3) =/=  (34/13) ' =/= (14/6)

'percent available (Corduroy Creek/Star Meadows)
2. used less than available, = used equal to available, + used greater than available
*number of relocations

Use Based on_ Remote Camera Survey

Data recorded during the 1951 July/August camera survey
at Corduroy Creek (Tables 25-27) did not always concur with
micro-habitat data from summer aerial surveys conducted in
this same area (Tables 16-23).

Topographically, camera data showed a preference by
deer for steeper slopes (Table 25), contrary to aerial data.
However, data from the camera survey also suggested that the
1,402—1,462 m elevation zone was preferred and all aspects
were used equal to availability (Table 25). This was
similar to results based on data from aerial surveys during

summer.
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Table 25. Use versus availability f?r slope (%), aspect,
and elevation (m) habitat components from July/August
1991 camera survey in Corduroy Creek drainage.

Slope Aspect Elevation
6-10 (5)? = (8)* East (35) = (%8) 1341-1402 (25) - (23)
11-i5 “15) - (16) Northeast (20) = (43) 1403-1462 (20) + (65)
16-20 (20) = (35) Southwest (20) = (29) 1463-1524 (25) = (42)
21-25 (15) = (24) South (5) = () 1525+ (30) = (54)
2635 (20 = (35 Southeast (15) . = (19) '
36-50 (25) + (66) No Aspect (5) = (8)

'Not all classes within a habitat component represented

2percent available
3. used less than available, = used equal to available, + used greater than available

‘number of relocations (i.e., number of photographs)

Another difference between the camera survey énd aerial
data was in use of vegetation and.riparian components. |
Camera data indicated that open ﬁature timber was the only
preferred vegetation type, open pole/immature was avoided
(Table 26). Aerial data indicated these types were used
equal to availability during summer. Caméra data also
indicated that the zone closest to a riparian area was used
less than available while the 100-200 m zone was used more
than available. Data from micro-analysis indicated all
zones were used equal to availability.

Camera data showed areas closé to open roads were used
greater than available and areas far from closed roads were
used equal to availability (Table 27). Aerial data for the

time showed deer used these areas equal to and greater than

expected, respectively.
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Table 26. Use versus availability for vegetation and
riparian (distance from in meters) habitat components
from July/August 1991 camera survey in Corduroy Creek
drainage.

Vegetation Riparian

Sapling/pole 5)° = (6 0-100  (35) - (36)
Pole/immature open (30) - (35) 100-200 (20) + (68)
Pole/immature closed (10) = (15 : 200-300 (20) = (28)
Mature open (25) +  (67) 400-500  (10) = (19)
Mature closed (30) = (6D 500-750  (10) = (26)

' 750-1000  (5) = (D

'Not all classes within a habitat component represented.
’percent available :
3. used less than available, = used equal to available, + used greater than available

‘number of relocations (i.e., number of photographs)

Table 27. Use versus availability for open and c}osed
road (distance from in meters) habitat components from
July/August 1991 camera survey in Corduroy Creek drainage.

Open roads - Closed Roads
0-100  (30)? + (85)* 500-750  (5) = (5
100-200  (10) = (18) 1000+ 95) = Q79
200-300  (20) = (25 '
300-400  (5) = (8)
500-750  (15) - (8
750-1000 (15) = (25)
1000+ (5) = (17)

'Not all classes within a habitat component represented

percent available
3. used less than available, = used equal to available, + used greater than available.

“number of relocations (i.e., number of photographs)

Food Habits

Results from rumen analysis indicated that whitetails
in the study area primarily were browsers, feeding
selectively on leaves, buds, and small twigs (Appendix Table

30). Browse occurred in all rumen samples at volumes
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comprising 47, 66, and 82% of spring, summer, and fall
sample;, respectively. Grass-like plants acéounted for most
of the additional volume in spring; forbs, including leaves
and fruits, made up much of the remaining summer volume.

The most abundant species by both percent occurrence
and volume was pachistima which accounted for over 25% of
the total volume of rumen contents in all 3 seasons. Other
browse species found in high occurrence included various
huckleberry species, spiraea, and prince’s pine. Prince’s
pine was the only browse species other than’pachiéfiﬁa to
make up greater than 10% volume.

Typically forbs were difficult to identify and no
attempt was made to identify grasses. Fireweed was the only
forb making up more than 10% volume. |

In contrast to the limited number of forbs (8)
identified in rumen sampleé, 32 different species were
located in vegetation plots (Appendix Table 31). Thirty-six
browse species were found in Vegetation plots compared to 20
found in rumen samples. However, some plants found in rumen
samples could not be identified at all, others were
identified only to the genus level.

Pachistima, huckleberry, and spiraea were frequentiy
found in vegetation plots as well as in rumen samples.
However, species such as rose, buffaloberry, queen’s cup
beadlily, and Oregon grape occurred in over 30% of the

vegetation plots, but were infrequent in rumens if at all.
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Arnica, strawberry, and beargrass were forbs found in over
30% of the vegetation plots but had limited if any

occurrence in rumens.
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DISCUSSION

Habitat has been defined as the environment of and the
specific placé where an organism lives (Patton 1992). The
components that make up habitat fall into 2 categories:
fixed-stable and dynamic-variable (Hamlin and Mackie 1989).
Fixed-stable components are those in which change oécurs
only slowly, over long periods of time, if at all. These
include the geographic location (longitude and latitude) of
the site being considered as well as the.general
characteristics of topography, climate, soil, andlvegetatibn
associated with that location. The fixed—étable componénts'.
detérmine how well an area meets the morphological, .
physiological, and behavioral constraints ér requifements of
deer.

Dynamic-variable components.are those which change more
frequently, annually, and/or over periods of years. These
include: weather and forage variability, predation' and
hunting pressure, land use, and inter- and intra-specific
competition. The dynamic-variable components influence
seasonal and anndai habitat suitability; The dynamic-
variable component of greatest concern in this study wasv
land use - the influence of human activitiés such as timber
harvesting and road building.

While fixed-stable habitat components associated with a
particular environment or place may not change very rapidly

over time, they can vary dramatically in épace. For
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instance, the location of the Tally Lake District is
obviously fixed as are general topographic, climatic,
edaphié, and vegetative features associated with the area
(see Study Area section). However, each of these components
varies locally throughout the district and deer need to seek
out and exploit the most beneficial set, or complex, of‘
habitat components to meet their survival, growth, and
reproductive needs. Also, deer needs vary by season and sex
and age; hence, use of habitat components will vary |
accordingly.

While selecting the best combination of fixed-stable
components, deer also must contend with the ever-changing
dynamic-variable cémponents, Deer that refurn to the same
summer range every year may find that the previous winter’s
heavy snowfall has left fawning areas fiooded, or an
overwinter cutting operation may have eliminated hiding
cover or reproductive habitat. Thus, while deer tend to
exhibit strong fidelity to sﬁecific summer ranges and
resources, at least some adaptability is necessary for

longterm -survival.
Movements and Distribution

White-tailed deer wintering on the Bowser Lake area
followed a migration pattern similar to that described for
mule deer both in the Bridger Mountains of southwest Montana

(Pac et al. 1991) and the Salish Mountains west of my study
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area (Stansberry 1991). Some deer remain on the winter
range yearlong. These would include deer which made
occasiénal small movements off the winter range. Others,
including deer which migrated off the winter range ﬁut did
not summer on the Tally Lake District, migrated relatively
short distances. still others, including deer which spent
some part of the summer on the district, migrated'long
distances. This study considered hébitat use patterns only
for those deer which summered on the district; however, some
deer wintering in the same area summered at lower elevations
near the Stillwater River.

Migrétion routes of deer summering in the northern and
southern portion-of the study“area had some similarities;
yet there.were important differences regarding distances
travelled and terrain traversed. Baumeister (1992), in a
study of white-tailed deer in the Clearwater River area of
northern Idaho, suggested that timing of migration was
influenced by topography along the migration route. There,
deer followed 2 major migration routes. Those crossing
higher ridges and greater travel distance left summer range
earlier to avoid déep snow. Deer following a shorter route
along the river migrated later.

' Differences in timing and pattern of migration in
relation to tépoéraphy and other habitat features also have
been reported for mule deer in the northern-Rocky Mountains'

(Pac et al. 1989, Pac et al. 1991). In the Missouri River
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Breaks of northcentral Montana, occurrence and patterns of
migration in mule deer were related to topography and other
environmental characteristics of areas individual deer
inhabited (Hamlin and Mackie 1989).

Deer summering in the northern portion of the Tally
Lake District traveled further but over a somewhat easier
route than deer summering in the southern portion.
Individuals summering in the Corduroy Creek complex traveled
along bottomland and south facing slopes adjacent to Good
‘Creek and a wide area of low elevation between Logan and
Good Creeks. Use of this lower elevation route allowed deer
to remain on summer range longer as heavy snow was less.
likely to impede migration. However, use of this route may
not be without ultimate cost. The Good Creek bottom is a
relatively narrow corridor; essentially a bottleneck for
deer migrating to and from summering areas to the west. It
could easily be disrupted by development and logging,
forcing deer to migrate through more open terrain or higher
ridges subject to greater snow.

Deer migrating to and from Star Meadows often had a
shorter distance to traverse, but the route crossed higher
ridgeé. Some deer traveled along Logan Creek and around
Tally Lake over terrain similar to that followed by deer
from Good Creek. Howeﬁer, most moved écross the higher
ridges (1,525 m) of Lost Creek and Reid Divides. These deer

left summer range earlier than other deer before heavy
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snowfall (again similar to the Clearwater River stﬁdy). The
benefit of this movement pattern to deer was that, while the
ridgetbps had been extensively cutover, it is a broad area
wherein, unlike the Good Creek bottom, deer can alter their
movements to select secure cbver. Also, many deer migrated
over the relatively undisturbed Tally Mountéin.

:White—tailed deer distribufion'gn the district

coincided with the location of major streams. Few deer were
found greater than 1 km from a perenﬁial creek. Only 1
radioed deer summered in the higher elevatiéns in the center
of the study area; Fox Mountain. Similarly, no deer
summered on.the high western and northwestern edge of the
study area between the Tally Lake and Fortine and Fisher
River Ranger‘Districts, possibly a result of the extended
distance from the Bowser Lake wintering area. However, 4
deer trapped on summer rangée in the Corduroy Creek drainage
migrated across thése higher elevation ranges to other

winter ranges.

Macro-Habitat Use

Habitat select;on on the Tally Lake District appeared
driven by the need to maximize use of high quality forage
and hiaing cover. Sites that offer both forage and cover
togéther typically are preferred over sites which meet these
needs individually (Surling and Vohs 1979, Baumeister 1992).

Seasonal change in behavior, including distribution,
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movéments, and habitat types selected, allow deer to take
advantage of changes in forage and cover availability (Kohn
and Mobty 1971). On the Tally Lake study area, the best
strategy to simultaneously meet food and cover needs was
through use of major riparian complexes initially, and a
variety of sites, particularly uplands, later in the season;
Use of specific elevations, slopes, aspects, and preference
or avoidance for roads was largely a result of the
relationship with riparian areas.

Elevation was by far the strongest component affecting
habitat selection in all seasons. However, elevational
classes were arbitrary divisions. Other studies in the
northern Rockies have documented whitetail use 6f similar
elevatiohs (Kamps 1969, Slott 1979, Leach 1982, Bauﬁeister
1992). What changed from one elevation zone to the next was
the complex of specific habitat components, especially the
proximity of riparian areas and the type and abundance of
certain vegetation classes.

The majority of relocations of radio-collared deer
occurred in the Star Meadows and the Corduroy Creek
complexes. These complexes were associated with 2nd and 3rd
order drainages and contained wet meadow areas composed
primarily of natural grass/forb and shrub/hardwood
vegetation. Major 2nd and 3rd order drainages’
coincidentally were located within the 1,159-1,524 m

elevation zone on the Tally Lake District. Elsewhere in the
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northern Rockies, wet meadow complexes may occur at higher
or lower elevations and yet be attractive to deer depending
on local environmental features. Higher elevations were not .
necessarily poor deer habitat in this study because of
elevation alone; they were simply further from riparian -
preferred vegetation complexes.

This relationship betwgen elevation, riparian sites,
and vegetation is further highlighted by seasonal movement
pattefns. The greatest use of riparian complexes was in
spring when these sites provided the greatest and highest
quality forage source; higher elevations lagged
phenologically, perhaps because of delayed snowmelt. Food
habits data showed that grass, typically found in. greater
abundance in riparian areas, made up a substantial portion
of the diet of deer only in spring. White-tailed deer use
of more open habitats in spring has'been documented in other
studies. White-tailed deer in Minnesota used fields more in
spring/early’ summer and late summer when grass was most
succulent (Kohn and Mooty 1971). Whitetailslin northcentral
Montana also used épen, bunchgrass vegetation type most
during spring (Martinka 1968).”

_During early summer, deer were able to make greater uée
of the Star Meadows bottom as floodiné subsided. However,
in late summer the meadow bottom and other low elevation
sites began to dry up and~deer began to move to higher

elevations and farther from riparian complexes and open
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foréging areas. Food habits at this time shifted from a
browse/grass diet to browse/forb.

This shift in habitat selection from wet bottomlands to
higher elevation mesic timbered areas continued dﬁring fall.
Rumen analysis indicated that many whitetail food items,
including pachistima, spiraea, prince’s pine, and vaccinium
were more prevalent in fall, concurrent with this move to
higher timbered habitats. Similarly other studies of
whitetail food habits during summer and fall, particularly
in non-agricultural aréas, typically show a high proportion
of use of ur-iderstory shrﬁbs. Forage species commonly
utilized by deer on the Tally Lake District (e.g.,
pachistima, snowberry, serviceberry, red-osier dogwood, and
rose) also have been reported to be important in other
studies from the northern Rockies (Roberts 1956, Thilenius
1960, Martinka 1968, Kamps 1969).

Niche separation by sex and age classes has been
demonstrated to occur in whitetaii populations for a variety
of physiological and behavioral reasons (Beier and
McCullough 1990). In my study, adult females accounted for
three-fourths of the relocations and hence they dictated
patterns of habitat use. Males and subadult females, with
much smaller sample sizes, generally used the various
habitat components equal to availability. This indicated
adult females, more typicglly those with fawns, were more

selective in habitat use.
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Riparian areas provided spatial isolation and fawning
cover as well as the succulent high quality forage needed by
does dispersed throughout each.meadow complex in late
spring. While no fawns (< 6 months) were equipped with
radio transmitters, residents around Star Meadows often
reported sightings of newborn fawns in and around the
willow/grass ecotone. Studies doéumenting fawn habitat
selection indicate that dense shrubby cover is preferred for
bedding and nursing (Black et al. 1976, Dood 1978, Huegel et
al. 1986, Ozoga and Verme 1986). Riparian complexes on my
study area were generally comprised of a combination of
dense shrubby cover and open grass/forb meadows and thus
were primary reproductive sites for adult females.

In summer, adult females are in need of high quality
forage for lactation (Verme and Ullrey 1984) and hiding
cover for fawns (Huegel et al. 1986). At this time adult
females would be more prone to continue use of lower
elevation riparian areas. Males and subadult females, with
other physiological and behavioral needs, could and would
tend to use sites more distant from riparian areas in
summer. In fall, as riparian areas became more desiccated,
adult females, with fewer restrictions from nuréing fawns,
also would tend to select habitats. further from riparian
areas and at higher elevationé. Hence, although not shown -
statistically, the movement from riparian bottémlands to

higher elevation timbered sites probably began with males
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and subadult females with adult females following later in
the season. '

The~importance of riparian areas to deer is further
highlighted.by the 2 composite habitat preference maps
(Figs. 5 and 6). In the first, elevation overshadows the
importancgiof riparian habitat. The area between 1,159 and
1,524 m clearly was preferred. The only evidence of any
influence from other components occurs where vegetation,
roads, aspect, or ripéfian habitat had strong enough.
influence to chagée an over- or under-used area to equal.
Stronger evidence for riparian habitats appeared when
elgvation was removed as in the second figure. As a result,
preferred areas occurred along many major streams and in
large tracts of pole/immature timber away from roads. Deer
selection of major streams occurred because of the
preference for sites within 100 m of riparian habitat and
natural grass/forb and shrub/hardwood vegetation often found
in association with riparian areas. .

The close association of whitetails with riparian areas
is typical of summer habitat selection by the species in
northwestern Montana and perhaps elsewhere in the northern
Rocky Mountains and Great Plains. Leach (1982) determined
that whitetail does in the Swan and Clearwater Valleys
selected for riparian areas. She did not discuss preference .
for specific elevational zones; however, her study area

ranged in elevation from 1,060 to 1,575 m, similar to the
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Tally Lake area. Krahmer (1989) noted that whitetail home
ranges in the North Fork of the Flathead River were closer
to watér, and hence riparian areas, than random points.
Although, he too noted no particular elevational zone to be
preferred by deer, his study area was between 1,067 and
1,289 m, only slightly lower than the Tally Lake study area.

In addition to natu;al grass/forb and shrub/hardwood, 2
other vegetation classes, open and closed pole/immature
timber, were selected by deer on the study area. The |
occurrence of these was not necessarily related to either
elevation or riparian areas. ﬁowevef, they possessed
characteristics which could help meet the food and cover
needs of deer at certain times of the year. Small natural
openings in both, along with the more open canopy of the
open pole/immature timber type pbtentially allowed enough
light for shrub growth. Open timber frequently included
thick patches of large shrubs, primarily aider and
buffaloberry, for hiding cover. Pole timber has been
documented as a preferfed type in other studies, and
attributed to improved forage and cover availability
(Krahmer 1989, Pauley 1990, Baumeister 1992).

Seasonal use of pole/immature timber stands follows the
logic discussed earlier. As riparian meadows pecame
desiccated, deer moved to higher elevations seeking higher

quality forage and cover. Pole/immature stands apparently
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met these’needs as they were selected for more in the summer
and fall than spring.

Three of 4 avoided vegetafion classes (artificial
grass/forb, seedling/sapling, and sapiing/pole) typically
resulted from timber harvesting‘on upland sites and were not
generally associated with riparian habitats. Hence, deer
selecting for riparian areas would be expected to avoid
these classes.

However, there were some seasonal differences. For
instance, in spring, when open forage areas were most lush,
the artificial grass/forb and seedling/sapling types were
used equal to availability. Sapling/pole, a potential
source of cover, was used equal to availébiiity in spring
and summer. Seedling/sapling, although generally avoided,
was used equal to availability in all 3 seasons. Thus,
while all 3 managed timber types were avoided at some point,
a more detailed analysis suggests that in certain
circumstances they were used and provided some forage and/or
cover. |

Deer use of the 3 managed timber typés at various
percentages of occurrence within 90 ha habitat blocks also
suggested that under certain conditions or levels of
occurrence they may be used or selected. Howéver, this
analysis did not consider deer use of specific types but the
use of complexes within a 90 ha area. Thus, it was not

possible to detect or prescribe specific levels of
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occurrence of each or all 3 relative to selection or
avoidance of an area.

Aﬁong the 3 managed timber classes, it appeared that
deer used, or at least showed less avoidance of areas
interspersed with grass/forb vegetation.more than areas
characterized by the other 2 types or classes. The -
seedling/sapling and sapling/pole classes were more often
avoided or only preferred when presént at low densities;
although sapling/pole also was preferred at high densities.
When these classes were combined, there was even less
preference of managed timber areas. This analysis suggested
that deer did méke use of areas containing interspersed
small amounts of managed timber, especially where units were
spatially separated. These data generally support
Baumeister’s (1992) suggestion that whitetails in the
northwest are not early successional animals, at least in
terms of traditional interpretapion of deer-habitat
relationships

Closed mature timber, the 4th vegetation class avoided
by deer, was often found near riparian areas. However,
unlike the pole/immature timber class where sufficient light
penetrated for understory growth, the dense closed canopy of
mature stands precluded understory growth in many areas. As.
a result, the typenwas very limited in providing forage or

cover for deer.
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01ld growth timber as designated by the Forest Service
was very limited on fhe study area (R. Kuennen, USFS, pers.
comm.); Hence, this type was combined with mature timber.
It was possible that deer used old growth portions of mature
timber differently, but the availability of the type and
limited number of relocations by deer in old gréwth made any
assesément difficult.

Deer use of early seral and mature timber K stages has
been widely debated. It has often been suggested that
clearcutting enhénces habitat for deer by increasing edge
areas (Kifchhoff et al. 1983) and providing deer with a
fresh, productive forage source not available under the
dense canopy of mature timber (Wallmo and Schoen 1980).
However, these cénclusions vary by specific location and
season. |

In the Oregon Coastal Range, crouch (1974) observed
that black-tailed deer use of an area peaked shortly after
clearcutting and declinéd thereafter. He suggested that
deer use of new clearcuts was so strong that sustained
clearcutting was the best way to maintain deer numbers. .On
my study area, deer made some use of new clearcuts, but
either natural forage and cover areas were sufficiently
available to satisfy deer or other habitat needs consistent
with the behavior and physiology of whitetails using theﬂ
area were overriding of the increased forage aléne. Also,

it is possible that clearcut vegétation in the Salish
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Mountains matures, or becomes dry and of low quality, sooner
than other areas.

Krahmer (1989), working on the North Fork of the
Flathead River, noted that whitetail home ranges contained
moré early seral conifer than random areas. However, hié
analysié involved random locations within home ranges and
could have included areas of unused-habitat. Homé ranges of
deer on my study area often included islands of early seral
stages that were unused.

Other studies have suggested that deer use of clearcuts
occurs mainly around the edge. In New Brunswiék, whitetail
use of a clearcut declined with distances from the cover
along the edge (Drolet 1978). This effect was lessened with
smaller cutting units.

Black-tailed deer in southeast Alaska used old growth
areas more than neighboring clearcuts with no increase in
use of edge along the clearcut (Wallmo and Schoen 1980,
Kirchhoff et -al. 1983). However these studies were based
solely on winter habitat use.

Generaliy, white-tailed deer on the Tally Lake area
failed to use early seral conifers more than available, and
clearcutting appeared to be of little benefit. In my study,
the use of early seral conifers was low; yet, deer appeared
to tolerate and occasionally utilizéd those stands when
interspersed with other preferred vegetation classes.

Indeed, in some areas where natural foraging sites and
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hiding cover were lacking, early seral managed stands may
have attracted and benefitted deer depending on location,
size, end perhaps other attributes of the cutover and
adjoining uncut areas.

One common suggest@on for improving or maintaining
whitetail habitat is creating diversity through
interspersion of vegetation types. Kohn and'Mooty (1971)
recommended a good distribution of disturbed and young
deciduous stands. Data from my study indicated that deer
responded positively to diversity within.a 20-90 ha area.
The fact that complexes of 5 and 8-9 different vegetative
classes in a given area were prefefred corroborates the
concept that whitetails usually will not do well in large
tracts of undisturbed timber. However, this does not\
necessarily indicate that aeer need or will greatly benefit
from interspersion of various age clearcuts or disturbed
sites with uncut timber. My analyses indicated that stands
of opeh and closed immature timber interspefsed with
riparian habitat containing natural grass/forb and .
shrub/hardwood openings would be preferred deer habitat.

Although interrelationships among elevation, riparian
habitat, and vegetaﬁion were primary in habitat use and
selection, other physical factors ineluding aspect, slope,
and roads also were involved, though more indirectly.

For example, the lowest and highest elevations on the

study area were creek bottoms and ridgetops, respectively.
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These areas naturally are relatively flat and lack aspect
except in general orientation of the topography of which
they afe part. Steeper slopes were more characteristic of
midslope areas at moderate elevations. Northerly aspects
tended to be relatively mesic'and capable of supporting
denser canopy mature timber, while the drier southerly
aspects generally were more open.

As noted earlier, deer tended to use lower elevations
in spring and move higher in fall in association with
phenological changes in vegetation. Concomitantly, deer
movéd from lesser to steeper slopes. Cooler, northerly
aspects were avoided during spring probably due to residual
~ snow and slower greenup of vegetation. However, beyond
spring aspects generally were used equal to availability.

The combined road component was a strong factor in
habitat selection during all seasons. However, when
considered as open or closed, deer generally showed no
preference or avoidance for roads except within the first

100 m.
Micro-Habitat Use

Patterns of habitaf selection at the micro-level were
less spécific. Once deer selected their summer home range,
use of individual habitat classes within components
apparently Qas less important. However, it should be noted

that because only deer using specific areas were considered
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in analyses, the sample of relocations was smaller, and
hence wider Bonferroni confidence intervals were obtained
yieldihg fewer significant results (clear differences).

While at the macro-level deer were drawn to riparian
complexes, such as Star meadows and Corduroy Creek, once in
thesé areas deer did not seléct specific habitats close to
the riparian feature itself. For instance, the zone 0-100 m
from riparian areas, which was preférred during all seasons
. in macro-analysis, was used equal to availability once deer
were within the coﬁplex. Natural graés/forb and
shrub/hardwood vegetation types, which generally make up
riparian bottoms, were not preferfed at_either complex.

Even the lower elevations which encompass the riparian
‘bottoms were used equal to availability.

While there was little preference or avoidance of
habitat classes within composite home ranges in my  study,
others have documented some significant results. Krahmer’s
(1989) combined group model for micro-habitat use withinv
core areas indicated that deer selected areas which were
higher in pole densities, were farther from trails, had more
edge, and gentler slopes.

Micro-habitat use analyses included diel use of the
vegetation components. Habitat use studies only rarely have
included diel telemetry surveys. .In eastern Montana,
whitetails on the Yellowstone River bottomlands moved from

the security of riparian tree and shrub cover during the day
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to open alfalfa fields at night (Dusek et al. 1989). The
only significant difference between day and night at Star
Meadows was an increased deer use of sapling/pole vegetation
at night. This was a somewhat curious result as
sapling/pole is a type which can provide dense cover and
would be expected to receive more use during the day.

At Corduroy Creek, deer followed a pattern similar to
that found along the Yellowstone River (Dusek et al. 1989).
Open pole/immature was used less at night while use of open
foraging areas increased. However, the sample sfze for use
of both grass/forb classes was very small.

Data from the camera survey at Corduroy Creek showed
some differences in habitat use coﬁpared with‘traditional
radiotelemetry techniques. Most obvious was the deer
preference shown by the camera survey for open mature timber
and avoidance of open pole/immature. These types were both
used equal to availability based on aerial surveys. One
reason for this possibly was camera placement aiong active
deer trails where most deer recorded were moving. Aerial
radio-locations were recorded only during the aay when deer

were probably bedded in dense cover.
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MANAGEMENT IMPLICATIONS AND RECOMMENDATIONS

The Multiple Use-Sustained Yield Act of 1960 states,
"It is the policy of Congress that the national forests be
administered for outdoor recreation, range, timber,
watershed, and wildlife and fish purposes." Additional 1a&s
have strengthened the role of fish and wildlife in the
planning process on national forests, e.g., The Sikes Act
Extension of 1974, The Forest aﬁd Rangeland Renewable
Resources Planning Act of 1974, The National Forest
Management Act of 1976. The Tally Lake Ranger District of
the Flathead National Forest is thus mandated to be managed
for both timber production and white-tailed deer habitat.

Results of this study indicate that, while deer are
relatively widely distributed and adaptable, there are
portions of the district and habitat variables that are
significantly mbre important to deer than other areas and
variables. Unfortunately, without strong population data it
is difficult to determine the present status of the deer
population on the diétrict and what effect any habitat
alteraﬁion may have on the population. However, based on
findings from this study, some general conclusions and
recommendations are possible.

The most important general conclusions to forest
management regarding deer habitat selection on the Tally
Lake District are that early seral coniferous forest

vegetation was of little benefit to deer generally, while
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riparian areas and adjacent uplands containing pole/immature
timber were very important. These riparian complexes are
core hébitats or centers of spatial distribution for white-
tailed deer in northwest Montana. Not all riparian areas
aré critical or at least were not critical at the time of
this study. Many creeks on the district are used very
little by deer, perhaps because the total
habitat/environment compléx (including hunting) with which
they were associaféd prohibited deer from becoming
established. Deer and habitat management should involve
identifying and protecting those important riparian
complexes which contain the preferred topographic, climatic,
vegetative, and land usé éomponents discussed.

Deer showed such a strong preference for riparian areas
and the vegetation types associated with them that these
sites should be disturbed as little as possible;. At least a
100 m buffer of vegetation, including natural grass/forb,
shrub/hardwood, and mixed timber should be maintained around
riparian areas. Timbér harvests, éxcept perhaps limited
selective cutting, should not occur within this buffer.

As deer moved from riparian areas in late summer and
fall, they often selected pole/immature uplands. While this
vegetation is highly productive for timber and often cut, it
can be of great benefit to deer and should be maintained,-
pérticularly when found near riparian complexes, such as

Star Meadows and the Corduroy Creek areas.
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While deer appeared to benefit little from early seral
vegetation, they also made very little use of closed mature
timber; Focusing cutting in this type would be less
disturbing to deer than logging in pole/immature types which
were preferred.

White-tailed deer distribution was heavily centered at
elevations between 1,159 and 1,646 m and on aspects from
east to southwest. These topographic features, while not
inherently importaﬁt to deer, provided the  habitat complexes
that were. However, not every location within theée
elevational and aépect zones need be preserved. Rather,
special attention should be paid to riparian areas,
pole/immature uplands, and possibly some mature timber areas
as travel corridors. Locating timber sale bqundaries away
from zones of particular importance to deef use would be
less disturbing.

In general, roads apparently did not negatively effect
deer distribution and use exéept immediately adjacent to the
road. Thus, while limiting, or closing, roads in the most
preferred areas could be beneficial to deer in the immediate
vicinity, its effect on deer over a wider area appears
limited. Also, closing roads could prohibit distribution of
hunters and lead to heavier deer harvests in areas with
greater access.

‘In general, sites within the study area where cutting

would have minimal effect on white-tailed deer include:
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elevations above 1,646 m and below 1,159 m, northerly and
westerly aspects, ridgetops énd other sites more than 750 m
from riparian habitst, areas where previous cuts have
returned to the pole/immature stage, and large blocks of

mature timber.
Future Research Needs

This study compared to many others had a rather large
sample of radio-collared deer and relocations over 3 field
seasons. However, because the majority of rqdio—marked deer
were adult females, limited information was available on
habitat use by males and subadult females, as well as
differences between the 3 groups.‘ Continuation-of the study
with more emphasis on males and subadult females could
provide more information on niche~separation and yield a
more complete picture of habitat use on the Tally Lake
District.

Another shortfall of phis, and most, habitat studies is
that it took place over a relatively short period of time
when few habitat changes occurred. Deer use of timbered
habitat was compared to use of cutover areas in different
parts of the district. A better assessment of timber
harvesting effects on deer would be obtained by mbnitoring
deer use of an area before, during, and after a major timber
operation. Such an opportunity exists on the Tally Lake

District. The Corduroy Creek drainage was relatively free
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of cutting units during the time I monitored deer there.
However, major portions of the drainage are scheduled to be
harvested by 1994. Continuation of this study during and
well after timber harvesting in this area should yield some
'significant results and provide a better picture of the

effect of timber harvesting on whitetails.




86

REFERENCES CITED




87

Allen, E. 0. 1971. White-tailed deer. Pages 69-79 in T.
W. Mussehl and F. W. Howell, eds. Game management in
Montana. Montana Fish and Game Dep., Helena.

Baumeister, T. R. 1992. Ecology of white-tailed deer on
summer-fall range in northcentral Idaho. M.S. Thesis,
Mont. State Univ., Bozeman. 78pp.

Beier, P. and D. R. McCullough. 1990. Factors influencing
white-tailed deer activity patterns and habitat use.
Wildl. Monogr. 109. 51pp. '

Black, H., R. J. Scherzinger, and J. W. Thomas. 1976.
Relationships of Rocky Mountain Elk and Rocky Mountain
Mule deer habitat to timber management in the Blue
Mountains of Oregon and Washington. Pages 11-31 in
Elk-Logging~-Roads Symp., Univ of Idaho, For., Wildl.,
and Range Exp. Stn.

Blair, R. P. and O. A. Wilson, 1954. Lincoln County deer
management study. Job Prog. Rep., MDF&G, Fed. Aid Proj.
W-36-12 Quarterly Reports. July 1954:25-62.

Blair, R. P. and 0. A. Wilson. 1955. Lincoln County deer
management study. Job Prog. Rep., .MDF&G, Fed. Aid Proj.
W-36-12 Quarterly Reports. July 1955:70-99.

Byers, C. R., R. K. Steinhorst, and P. R. Krausman. 1984.
Clarification of a technique for analysis of
utilization-availability data. J. Wildl. Manage.
48:1050-1053.

Caughley, G. 1980. A population of mammals. A review of:
The George Reserve deer herd. Population Ecology of a
K-Selected Species. Dale R. McCullogh. Univ. of mich.
Press, Ann Arbor, 1979. 272pp. Science 207:1338-1339.

Clover, M. R. 1954. A portable deer trap and catch-net.
Calif. Fish and Game J. 40:367-373.

Coleman, J. S. and A. B. Jones. 1988. User’s guide to
Telem88: Computer analysis system for radio-telemetry
data. Dept. Fish. and Wildl., VPI&SU, Blacksburg, Va.

49pp.

Crouch, G. L. 1974. Interaction of deer and forest
succession on clearcuttings in the Coast Range of
Oregon. Pages 133-138 in H. C. Black, ed. Wildlife
and forest management in the Pacific Northwest. Oregon
State Univ., Corvallis.




[ | |

88

Dood, A. R. 1978. Summer movements, habitat use, and
mortality of mule deer fawns in the Missouri River
Breaks, Montana. M. S. Thesis., Mont. State Univ.,
Bozeman. 55pp.

Drolet, C. A. 1978. Use of forest clear-cuts by white-
tailed deer in southern New Brunswick and central Nova
Scotia. Can. Field-Nat. 92:275-282.

Dusek, G. L., R. J. Mackie, J. D. Herriges, and B. B.
Compton. 1989. Population ecology of white-tailed
deer along the lower Yellowstone River. Wildl. Monogr.
104. 68pp.

, and R. D. Mace. 1991. Application of remote
photography surveys to ungulate research and
management. Pages 240-243 in A. G. Christensen, L. J.
Lyon, and T. N. Lonner, comps., Proc. Elk vunerability
Symp., Mont State Univ., Bozeman. 330pp.

, and J. T. Morgan. In press. A camera system to
evaluate population parameters and spatial
relationships of deer. Proc. Inter. Wildl. and Nat.
Res. Cong. 3:In press.

Firebaugh, J. E., D. L. Flath, and K. G. Knocke. 1975.
Deer-railroad relationship study. Mont. Dept. Fish and
Game in Coop. with U.S. Army Corps of Eng.

Halls, L. K. 1984. White-tailed deer ecology and
management. Stackpole Press, Harrisburg, Pa. 870pp.

Hamlin, L. H. and R. J. Mackie. 1989. Mule deer in the
Missouri River Breaks, Montana: A study of population
dynamics in a fluctuating environment. Fed. Aid in
Wildl. Restor., Job Compl. Rep., Proj. W-120-R, Mont.
Dept. of Fish, Wildl., and Parks. Helena. 401pp.

Hicks, L. L. 1990. Habitat use by white-tailed deer in
relation to winter silivicultural treatments in the
Thompson River drainage, northwestern Montana. Ph.D.
Dissertation. Univ. Mont., Missoula. 79pp.

Hildebrand, P. R. 1971. Biology of white-tailed deer on
winter ranges in the Swan Valley, Montana. M. S.
Thesis. Univ. Mont., Missoula. 91pp.

Huegel, C. N., R. B. Dahlgren, and H. L. Gladfelter. 1986.
Bedsite selection by white-tailed deer fawns in Iowa.
J. Wildl. Manage. 50:474-480.




- |} {28 O [ L

89

Janke, D. 1977. White-tailed deer population
characteristics, movements and winter site selection in
western Montana. M. S. Thesis. Univ. Mont., Missoula.

92pp.

Jenkins, K. J. 1985. Winter habitat and niche
relationships of sympatric cervids along the North Fork
of the Flathead River, Montana. Ph.D. Diss., Univ. of
Idaho, Moscow. 183pp. :

Johns, W. M. 1970. Geology and mineral deposits of Lincoln
and Flathead counties, montana. Bull. 79, Montana
Bureau of Mines. 182pp.

Kamps, G. F. 1969. Whitetail and mule deer relationships
in the Snowy Mountains of .central Montana. M. S.
Thesis, Montana State Univ., Bozeman. 59pp.

Kirchhoff, M. D., J. W. Schoen, and o. C. Wallmo. Black-
tailed deer use in relation to forest clear-cut edges
in southeastern Alaska. J. Wildl. Manage. 47:497-501.

Kohn, B. E. and J. J. Mooty. .1971. Summer habitat fo
white-tailed deer in north-central Minnesota. J.
Wildl. Manage. 35:476-487.

Krahmer, R. W. 1989. Seasonal habitat relationships of
white-tailed deer in the coniferous forests of
northwestern Montana. M.S. Thesis, Univ. Mont.,
Missoula. 104pp.

Leach, R. H. 1982. Summer fange ecology of white-tailed'
deer in the coniferous forests of northwestern Montana.
M.S. Thesis, Univ. Mont., Missoula. 80pp.

Mace, R., T. Manley, and K. Aune. 1990. Use of
systematically deployed remote cameras to monitor
grizzly bears. Job Prog. Rep., Mont, Dept. Fish,
Wildl., and Parks, Helena. 25pp.

Manley, T. L. and R. D. Mace., In press. Seasonal habitaﬁ
use of grizzley bears in the Swan Range of northwestern
Montana. Proc. Int. Conf. Bear Res. and Manage.

Martinka, C. J. 1968. Habitat relationships of white-
tailed and mule deer in northern Montana. J. Wildl.
Manage. 32:558-565. :

Montagne, C., L. C. Munn, G. A. Nielsen, J. W., Rogers, and
H. E. Hunter. 1982. Soils of Montana. Mont. Ag. Exp.
Sta. Bull. 744. Montana State Univ., Bozeman. 95pp.




L L1t

90

Morgan, J. T. and G. L. Dusek. 1992. Trapping white-tailed
deer on summer range. Wildl. Soc. Bull. 20:39-41.

Mundinger, J. G. 1984. Biology of the white-tailed deer on
the coniferous forest of northwestern Montana. Pages
275-284 in W. R. Meehan, T. R. Merrell Jr., .and T. A.
Handley, eds. -Proc. Fish and Wildlife Relationships in
0l1ld Growth Forests. Symp. Am. Inst. Fish Res. Biol.

and S. J." Riley. 1982. Population ecology and
habitat relationships of white-tailed deer in
coniferous forest habitat of northwestern Montana.
Pages 50-66 in Montana Deer Studies. Job Prog. Rep.,
Fed. Aid Proj. W-120-R-13. Mont. Dept. Fish, wildl.,
and Parks, Helena.

and . 1983. Population ecology and habitat
relationships of white-tailed deer in coniferous forest
habitat of northwestern Montana. Pages 49-63 in
Montana Deer Studies. Job Prog. Rep., Fed. Aid Proj.
W-120-R-14. Mont. Dept. Fish, Wildl., and Parks,
Helena.

Neils, G., L. Adams, and R. M. Blair. 1955. Management of
white-tailed deer and ponderosa pine. Trans. North Am.
Wildl. Conf. 20:539-550. ’

Neu, C. W., C. R. Byers, and J. M. Peek. 1974. A technique
for analysis of utilization-availability data. J.
Wildl. Manage. 38:541-545,

owens, T. E. 1981. Movement patterns and determinants of
habitat use of white-tailed deer in northern Idaho.
M.S. Thesis, Univ. of Idaho, Moscow.

Ozoga, J. J. and L. J. Verme. 1986. Relations of maternal
age to fawn-rearing success in white-tailed deer. J.
Wildl. Manage. 50:480-486

Pac, D. F., R. J. Mackie, and H. E. Jorgensen. 1991. Mule
deer population organization, behavior and dynamics in
a northern Rocky Mountain environment. Fed. Aid in
Wildl. Restor., Job Comp. Rep., Proj. W-120-R-7-18.
Mont. Dept. of Fish, Wildl, and Parks, Helena. 316pp.

Pac, H. I., W. F. Kasworm, L. R. Irby, and R. J. Mackie.
1989. Ecology of the mule deer QOdocoileus hemionus,
along the east front of the Rocky Mountains, Montana.
Can. Field Nat. 102:227-236.




SRR T T W |

91

Patton, D. R. 1992. Wildlife habitat relationships in
forested ecosystems. Timber Press Inc., Portland, Or.
392pp. .

Pauley, G. R. 1990. Habitat use, food habits, home range,
and seasonal migration of white-tailed deer in the
Priest River drainage, north Idaho. M.S. Thesis, Univ.
of Idaho, Moscow. 153pp.

Pfister, R. D., B. L. Kovalchick, S. F. Arno, and R. C.
Presby. 1977. Forest habitat types of Montana. USDA,
Forest Service, Gen. Tech. Rep. INT-34. 174pp.

Rachel, J. S. 1992. Mortality and seasonal distribution of
white-tailed deer in an area recently recolonized by
wolves.\ M.S. Thesis, Univ of Mont., Missoula. 132 pp.

Roberts, H. B. 1956. Food habits and reproductivity of
white~tailed deer in the Hatter Creek enclosure. M.S.
Thesis, Univ of Idaho, Moscow. 57pp.

Schmautz, J. E. 1949. Seasonal migration of the white-
tailed deer in the Fisher River drainage. Job Prog.
Rep. MDF&G, Fed. Aid Proj. 36-R Quarterly Reports
October 1949. '

Schmautz, J. E. and A. Zajanc. 1949. Lincoln County Deer
management unit, Job Prog. Rep., MDF&G, Fed. Aid Proj.
36-R Quarterly Reports Sept. 1949:1-16.

Schmautz, J. E. and A. Zajanc. 1951. Lincoln County Deer
management unit, Job Prog. Rep., MDF&G, Fed. Aid Proj.
36-R Quarterly Reports April 1951:1-16.

Severinghaus, C. A. 1949. Tooth development and wear as
criteria of age in white-tailed deer. J. Wildl.
Manage. 13:195-216.

Slott, B. J. 1979. Population ecology and habitat
relationships of white-tailed deer in coniferous
habitats of northwestern Montana. M. S. Thesis. Univ.
Mont., Missoula. 62pp.

Smith, R. L. and J. L. Coggin. 1984. Basis and role of
management. Pages 571-600 in L. K. Halls, ed. White-
tailed deer: Ecology and Management. Stackpole Books,
Harrisburg, Pa.

Stansberry, B. J. 1991. Distribution, movements, and
habitat use during spring, summer, and fall by mule
deer in the North Salish Mountains, Montana. M.S.
Thesis, Mont. State Univ., Bozeman. 64pp.




92

Suring, L. H. and P. A. Vohs. 1979. Habitat use by
Columbian white-tailed deer. J. Wildl. Manage. 43:610-
619.

Swenson, J. E., S. J. Knapp, and H. J. Wentland. 1983.
Winter distribution and habitat use by mule deer and
white-tailed deer in southeastern Montana. Prairie
Nat. 15:97-112.

Tucker, P. A. 1991. Evaluation of techniques to monitor
white-tailed deer populations in the North Fork of the
Flathead River Valley, Montana. M.S. Thesis, Univ. of
Mont., Missoula. 90pp.

Thilenius, J. F. 1960. Forest utilization by cattle and
white-tailed deer on a northern Idaho forest range.
M.S. Thesis, Univ. of Idaho, Moscow. .

USDA, Forest Service. 1985. Forest Plan, Flathead National
Forest.

Verme, L. J. and D. E. Ullrey. 1984. Physiology and
nutrition. Pages 91-118 in L. K. Halls, ed. White-
tailed deer: ecology and management. Stackpole Books,

Harrisburg, Pa.

Wallmo, O. C. and J. W. Schoen. 1980. Response of ‘deer to
secondary forest succession in southeast Alaska. For.
Sci. 26:448-462. . '

White, G..C. and R. A. Garrott. 1990. Analysis of radio-
tracking data. Academic Press, Inc., San Diego, Ca.
383pp.

Wood, A. K., R. J. Mackie, and K. L. Hamlin. 1989. Ecology
of sympatric populations of mule deer and white-tailed
deer in a prairie environment. Mont. Dep. Fish,
Wildl., and Parks, Helena. 97pp.

Zajanc, A. 1948. Kootenai Unit: Lincoln County game
survey. Job Prog. Rep. MDF&G, Fed. Aid Proj. 1-R
Quarterly Reports July 1948:4-55.




93

APPENDIX




\

Table 28. Longterm and yearly climatic data from Olney, MT, 48° 33’ north longitude, 114° 34f west latitude, elevation 967 m.

Year: 1962-1989 Jan Feb Mar Apr May Jun Jul Aug Oct Nov Dec Annual
Average daily maximum temp. (C) -1,7 2.8 7.2 13.3 18.9 23.3 27.2 27.2 20.0  12.8 3.3 -2.2 12.7
Average daily minumum temp. (C) -11.1 --9.4 -6.1 -2.8 1.1 4.4 6.1 5.6 1.1 -2.8 -5.6 -10.0 -2.5
Total monthly precip. (cm) 7.3 5.7 4.1 3.2 5.0 7.4 3.9 3.7 3.7 3.3 6.0 6.1 59.4
Total monthly snouféll (cm) 83.8 63.0 39.1 7.2 0 0 0 0 0.2 3.0 41.7 85.5 323.5
Year: 1989 )

Average daily maximum temp. (C) -0.5 -4.4 4.4 15.0 17.8 24.4 28.9 24‘.4 21.1 12.2 3.9 -1.7 12.1-
Average daily minimum temp. (C) -10.5 -17.8  -6.7 -3.3 1.7 5.5 7.2 6.7 1.4 -2.8 33 7.2 -2.5
Total monthly precip. (cm) 4.9 3.8 6.2 5.3 6.2 8.1 8.4 10.9 4.2 2.4 10.1 6.5 77.0
Total monthly snowfall (cm) 99.1 89.0 149.9 27.9 0 0 0 0 0 0.8 20.3 53.3 440.3
Year: 1990

Average daiAly-maximun temp. (C) 0.2 1.1 8.2 15.2 16.3 21.7  27.6 27.2 26.4 10.3 3.5 -6.2 12.6
Average dai-l'y minimum temp. (.C) -7.4 -11.9 -6.9 -1.8 1.8 4.7 7.3 ‘7.4 1.3  -2.3 4.1 -15.6 -2..3
Total monthly precip. (cm) 10.7 5.9 0.9 4.9 13.7 5.4 6.0 4.8 0.1 7.1 10.6 12.8 82.9
Total monthly snowfall (cm) 149.9 20.3 7.6 na' 0 0 0 0 0 7.6 na  262.9 na
Year: 19?1 ) ) ,

Average daily maximum temp. kc') -5.2 6.2 4.8 13.6 17.4 204 28.1 29.6 23.6 13.8 1.5 -1.1 12.7
Average daily minimum terr‘p. (C) -13.3  -6.0 -6.8 -3.2 2.1 4.8 6.8 6.2 0.2 -6.4 -7.1 -7.5 -2.5
Total monthly precip. (cm) 6.9 1.2 1.0 1.2 7.;9 7.7 2.2 1.1 A 1.3 1.5 7.6 ‘. 2.9 42.5
Total monthly snowfall (cm) 243.8 4.3 22.9 na 0 0 0 0 0 15.2 104.1  30.5 na

" sep

'na=data missing or incomplete
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Table 29.

Radio-collared white-tailed deer monitored on the Tally Lake Ranger District, Flathead National Forest, summers 89-91.

Deer # Frequency Sex Age when Date radioed Summer location Status-cause of death
radioed

88001 150.875 F 4 01/28/88 Listle/Sheppard Creeks Died 11/01/90 Unknown
88010 151.340 F 3 01/29/88 Gergen/Good Creeks Lost Signal 07/14/89
88014 151.160 F 3 02/02/88 Good/Miller Creeks Alive
88016 150.730 F 1 02/02/88 Good Crk/Adams Mountain Alive
88019 150.690 F 3 02/03/88 Good Creek Alive
88020 150.915 F 1 12/21/88 Martin Creek Died 11/01/91 Harvest
88021 151.760 F 2 02/03/88 "Martin Creek Lost Signal 05/03/91
88045 -151.175 F 4 02/14/91 Star Face Alive '
88063 151.579 F 7 03/07/88 Griffin Creek Died 10/20/90 Unknown
89070 150.275 F 2 12/20/88  Corduroy Creek Alive
89083 150.150 F 4 12/22/88 Good Creek/Adams Mountain Alive
89084 150.430 F 3 12/22/88 Corduroy Creek Died 11/28/91 Harvest
89087 150.035 F 3 12/29/88 Logan Creek Alive
89089 151.739 M 2 12/29/88 Alder/Corduroy Creeks Alive

’ 89090 151.190 M 1 12/29/88 Sheppard Creek Died 11/16/89 Harvest
89092 150.210 F 7 12/29/88 Alder Creek Alive
89095 151.273 M 1 12/30/88 Fox Mountain Alive
89096 150.170 F 1 12/30/88 Alder/Corduroy Creeks Alive
89097 150.060 F 8 12/30/88 Corduroy Creek Died 04/15/89 Unknown
89098 150.495 F 4 01/05/89 Miller/Good Creeks Alive
89099 150.219 M 3 01/05/89 Listle Creek Died 08/20/90 Unknown
89100 150.570 F 2 01/05/89 Fox Mountain Alive
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Table 29. continued.

Deer # Frequency Sex Age when Date radioed summer location Status-cause of death
radioed

89117 150.510 F 1 01/16/89 Nelson Creek/Adams Mountain Alive
89119 156.650 F 3 01/16/89 Corduroy Creek Alive
89124 150.670 F 1 01/17/89 Miller Crk/Adams Mtn Ative

" 89134 150.410 F 8 01/18/89 Corduroy Creek Died 08/05/90 Unknown
89148 150.585 F 3 01/26/89 Logan Creek Alive
89149 150.450 F 1 01/26/89 North Evers Creek Alive
89157 150.010 F 2 01/27/89 Evers Creek Died 11/08/89 Unknown
89163 150.995 F 2 02/07/89 Logan Creek Alive
89180 150.712 F 3 02/05/91 Reid Creek Dropped Collar 9/91
89188 150.360 F 2 02/15/89 Griffin Creek Alive
89189 150.260 F 3 02/15/89 Martin Lakes Diea 11/09/91 Harvest
89195 151.525 F 3 02/16/89 Alder Creek Alive '
89197 150.115 F 6 02/17/89 sheppard creek Alive
89224 150.240 F 5 02/28/89 Good Creek Alive
89230 150.420 F 6 03/01/89 Star Face Died 11/04/89 Harvest
89237 150.760 F- 1 03/02/89 . Star Face Alive
90243 150.320 F 4 08/09/89 Griffin Creek Alive
90244 150.060 F 6 08/13/89 Star Face Died. 11/26/89 Unknown
90245 150.390 F 3 08/17/89 Griffin Creek Alive
90246 151.349 F 1 08/26/89 Griffin Creek Alive
90252 150.640 F 2 01/09/90 Logan Creek Alive
90255 151.375 M 1 01/10/90 Griffin Creek Died 11/22/90 Rarvest
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Table 29. continued
Deer # Frequency Sex Age when Date radioed Summer location Status-cause of death
. radioed

90257 150.070 M 2 01/10/90 Sheppard Creek Alive

90263 150.540 F 1 01/12/90 Star face Dropped Collar 5/91
90271 150.660 F 1 01/13/90 Star Face Alive

90304 150.599 F 1 01/26/90 Sanko Creek Died 10/25/90 Harvest
90310 151.462 M 2 01/31/90 Alder Creek Died 11/18/91 Harvest
90314 150.780 F 9 01/31/90 Logan Creek Alive

90326. 151.890 M 1 02/02/90 Reid Creek Died 11/13/90 Harvest
90331 150.750 F 4 02/02/90 Good Creek Alive

90381 150.230 F 3 01/23/91 Martin Creek Alive

90388 150.800 F 9 02/24/90 Good/Nélson Creeks Died 06/14/90 Mt Lion
90389 151.190 ‘M 1 05/26/90 Sheppard Creek Died 10/29/90 Harvest
90390 150.830 F 1 05/26/90 Star Face Alive

90392 151.570 M 0 05/28/90 Sheppard Creek Dropped Collar 6/90
91393 151.280 F 1 06/19/90 Griffin Creek Alive

91394 150.800 F 6 06/21/90 Grirffin Creek Dropped Cotlar 8/90
91395 150.010 F 9 06/24/90 Griffin Creek Alive

91396 150.620 F 2 07/19/90 Star Face Alive

91397 150.770 F 3 07/19/90 Upper Martin Creek Alive

91398 151.610 F 3 07/19/90 Corduroy Creek Died 10/22/90 Harvest
91399 150.850 F 9 07/20/90 Corduroy Creek Alive

91400 150.980 F 4 08/01/90 Upper Martin Creek Alive

91401 150.800 F 3 08/06/90 Gergen/Corduroy Crks Alive

L6
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Table 29. continued.
Deer # [Frequency Sex Age when Date radioed Summer location Status-cause of death
. radioed
91403 150.310 F 0 01/03/91 Gergen Creek Alive
91406 150.865 M 3 01/03/91 Evers Creek Alive
91420 151.570 M 1 01/09/91 " Shorts Meadow Dropped Collar 7/91
91425 150.890 F 1 01/10/91 Tally Mountain Alive '
91427 150.599 fF 1 01/16/91 Star Face Alive
91429 150.935 F 0 01/10/91 Logan Creek Alive
91433 151.609 F 1 01/15/91 Sheppard creek Died 10/28/91 Harvest
91435 150.100 F 1 01/15/91 Good/Nelson Creeks Alive
91437 150.925 M 1 01/15/91 Swanson Creek Dropped Collar 9/91
92527 151.540 F .2 06/25/91 Corduroy Creek Alive
92542 150.460 F 3 06/17/91 Gergen/Corduroy Crks Alive
92543 150.420 F 1 06/18/91 Corduroy/Good Creeks Alive
92544 150.540 F 2 06/19/91  Corduroy Creek Alive
92546 151.890 M 4 06/20/91 Corduroy/Good Creeks Lost Signal 8/91
92547 150.250 F 2 06/21/91 Corduroy Creek Alive
92548 150.900 F 3 06/25/91 Corduroy Creek Alive
92549 150.630 F [ 06/25/91 Corduroy Creek Alive
92552 150.480 F 5 07/15/91 Gergen/Fortine Crks Alive
92553 150.160 F 4 07/18/91 Corduroy Creek Alive
92554 150.875 F 2 07/18/91 Good/Corduroy Creeks Alive

86
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Table 30. Percent occurrence (0) and volume (V) of forage species found in rumen samples.

bll

Spring (N=13) Summer (N=9) Fall (N=9)
' 0 v 0 v 0 v
Browse
Pachistima myrsintes 69 21 78 28 100 49
Artostaphylos uva-ursi 38 2 1 tr .
'Vaccinium spp. 54 2 22 2 44 [
Pseudotsuga menziesii 31 2 33 2 78 3
Spiraea densiflora 54 2 '
Chimaphila umbellata 54 3 22 1 33 16
Linnaea borealis 15 tr 1 tr
unknown browse 3 2 22 4 33 2
Cornus spp-. 8 2 22 2
Amelanchier anifolia 15 1 33 6 22 1
Ceanothus spp. 23 2
Symphoricarpus spp. 8 tr 22 4 22 2
salix spp. 15 5 22 8
Betula glandulosa 11 tr
Rosa spp. 33 3 1 1
Alnus spp. 8 1 22 3 1 1
Pinus contorta 23 1 1 1 22 tr
Shepherdia canadensis 1 tr
Ribes spp. 8 1 11 1
Brioria spp. 8 tr
Juniperus communis - 22 1
Berberis repens 11 1
Total Browse 100 47 100 66 100 82




Table 30. continued.

100

-

Summer

Spring Falt

0 v 0 v 0 v
Forbs ‘
Unknown Fforbs 46 12 33 5 22 2
Irifolium spp. 11 tr
Epilobium angustifol ium 33 <14 11 2
Xerophyllum tenax 1" 3
Antennaria racemosa 1 1
Arnica spp. 1 1
Senicio spp. 11 4 1 4
Clintonia uniflora 11 Ry
Viola spp. 8 tr
Total Forbs 46 . 12 100 28 44 8
Grass 100 39 67 5 67 9
Mushrooms 22 tr 33 tr
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Table 31. Species present and percent occurrence in 100 vegetation plots~céhtered on randomly

selected deer locations.

Species

Common name

Occurrence (%)

Pseudotsuga menziesii

Pinus contorta

Abies lasiocarpa

Larix occidentalis

Picea englemannii
Thuja plicata
Tsuga heterophylla

Abies grandis
Populus tremuloides

Populus trichocarpa

Alnus tenuifolia
Alnus sinuata

Acer glabrum
Amelanchier alnifolia
Salix spp.

Rhamrius alnifolia

Cornus stolonifera

Betula glandulosa

Taxus brevifolia

Prunus virginiana

Vaccinium spp.
Rosa spp.

Spiraea betulifolia

Pachistima'mxrsihites
potentilla fruiticosa
‘Juniperus communis

Symphoricarpus atbus

Ribes lacustre

Shepherdia canadensis

Lonicera involucrata

Trees
Douglas-fir
lodgepole pine
subalpine fir
western larch
Engleman spruce
western redcedar
western hemlock
grand fir
quaking aspen

black cottonwood

small trees/lLarge shrubs

thinleaf alder

Sitka alder

Rocky Mountain maple
serviceberry

wWillow

buckthorn

red-osier dogwood
bog birch

Pacific yew

common chokecherry

Shrubs
huckleberry
rose
spiraea
pachistima
shrubby cinquefoil
common juniper
common snowberry
prickly currant

buffaloberry

bearberry honeysuckle

45/47"
63/28
28/16

" 45/6

7/34
3/3
2/2
2/0
2/2
172

37
48 .
42

13
25
10
31
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Table 31. continued.

Species

Common name

Occurrence (%)

Menziesia ferruginea

Arctostaphylos uva-ursi
Chimaphila umbellata

Linnaea borealis

Rubus parviflorus
Berberis repens

Achillea millefolium
Actaea rubra

Anaphalis margaritacea

Antennaria racemosa
Aralia nudicaulis

Arnica cordifolia

Arnica latifolia
Aster spp.

Ctintonia uniflora

Cornus canadensis
Epilobium angustifolium
Fragaria vesca

Fragaria virginiana

Galium triflorum
Geranium viscosissimum
Heracleum lanatum
Hieracium albertinum

Hieracium albiflorum

Osmorhiza chilensié
Smilacina racemosa
Smilacina stellata
Thalictrum occidentale
Tritlium ovatum

Vicia americana

Viola spp.

Shrubs continued
mock azalea
kinnikinnick
prince’s pine
twinflower
western thimbleberry

creeping Oregon grape

Herbaceous plants
common yarrow
baneberry
pearly everlasting
pussy-toes
wild sarsaparilla
heartleaf arnica
broadleaf arnica
aster
queen cup beadlily
bunchberry dogwood
fireweed
woods strauberry
strauberfy ‘
sweetscented bedstraw
sticky purple geranium
cow parsnip
western hawkweed
white-flowered hawkweed
mountain sweet-cicely
false Solomon’s seal
starry Solomon’s seal
western meadowrue
white trillium
American vetch

violet

28
48

37

o Ut -

38

10

20

45

"
16

17
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Table 31. continued.

103

Species

Common name

Occurrence (%)

Lupinus spp.

Campanuta rotundifolia
Taraxacum officinale
Calochortus spp.

. Carduus spp.
Xerophyllum tenax
Trifolium spp.

Equisetum spp.

Bromus spp.

Calamagrostis rubescens

Dactylis glomerata

Phleum pratense

Festuca spp.

Equisetum spp.

Carex spp.

Herbaceous plants continued
lupine
harebells
dandelion
mariposa
thistle
beargrass
clover
joint grass

" brome
pinegréss
orchard grass
timothy
fescue
horsetails

sedge

24
10

'overstory/understory
*trace







