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Abstract:

A study was conducted from May 1984 to November 1986 using radio telemetry to determine the
yearlong distribution, movements, migration patterns and habitat use of Rocky Mountain Mule Deer
(Odocoileus hemionus hemionus) wintering in the Willow Creek drainage of Eastern Idaho. Deer
summered 15-115 kilometers (km) from winter ranges with 63 percent summering in excess of 40 km
from their winter home ranges. Mean minimum home range size for females was 5.3 square kilometers
(km2). Males had significantly larger home ranges than females and females in the eastern half of the
study area had significantly larger home ranges than those in the western half. Fidelity to seasonal
home ranges was high during the study with only 1 male changing summer home ranges and 1 male
and 1 female changing winter ranges. With few exceptions, deer were on summer ranges at the
beginning of hunting season. Distance between summer and hunting season geographic activity centers
averaged 1.2 km. Livestock operations appeared to cause shifts in habitat use but a single instance of
logging oh a home range did not. Migration was generally direct and followed bold topographic
features oriented toward the alternate seasonal ranges. Deer used the same migration corridors and
transition ranges in spring and fall. Deer preferred closed canopy cover types on summer ranges, open
canopy cover types during migration, closed canopy cover types early winter and grain fields in late
winter. One winter-summer population unit was identified. There was little mixing of deer from
different winter range subunits and female home range size for the winter of 1985-86 averaged 1.8
km?2. Helicopter disturbance during trend counts was shown to not cause shifts in distribution but some
apparent shifting occurred in relation to crop rotation patterns. Trend counts indicated a stable
population on the winter range 1984-86. Male:female:fawn ratios for early winter 1985-86 were
29:100:89. There was no significant difference between percent fawns in early and late winter (43 and
42 percent, respectively). Discrepancies between trend count indices and population characteristics are
discussed.
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ABSTRACT

A study was conducted from May 1984 to November 1986
using radio telemetry to determine the yearlong
distribution, movements, migration patterns and habitat
use of Rocky Mountain Mule Deer (Odocoileus hemionus
hemionus) wintering in the Willow Creek drainage of
Eastern TIdaho. Deer summered 15-115 kilometers (km) from
winter ranges with 63 percent summering in excess of 40 km
from their winter home ranges. Mean minimum home range
size for females was 5.3 square kilometers (km2). Males
had significantly larger home ranges than females and
females in the eastern half of the study area had
significantly larger home ranges than those in the western
half. Fidelity to seasonal home ranges was high during
the study with only 1 male changing summer home ranges and
1l male and 1 female changing winter ranges. With few
exceptions, deer were on summer .ranges at the beginning of
hunting season. Distance between summer and hunting
season geographic activity centers averaged 1.2 km.
Livestock operations appeared to cause shifts in habitat
use but a single instance of logging onh a home range did
not. Migration was generally direct and followed bold
topographic features oriented toward the alternate
seasonal ranges. Deer used the same migration corridors
and transition ranges in spring and fall. Deer preferred
closed canopy cover types on summer ranges, open canopy
cover types during migration, closed canopy cover types
early winter and grain fields in late winter. One
winter—-summer population unit was identified. There was
little mixing of deer from different winter range subunits
and female home range size for the winter of 1985-86
averaged 1.8 km2 . Helicopter disturbance during trend
counts was shown to not cause shifts in distribution but
some apparent shifting occurred in relation to crop
rotation patterns. Trend counts indicated a stable
population on the winter range 1984-86. Male:female:fawn
ratios for early winter 1985-86 were 29:100:89. There was
no significant difference between percent fawns in early
and late winter (43 and 42 percent, respectively).
Discrepancies between trend count indices and population
characteristics are discussed.




INTRODUCTION

Long distance migration by Rocky Mountain mule deer

(0Odocoileus hemionus hemionus) between seasonal ranges

can create management pfoblems for the responsible
agencies. Groups of deer with markedly different age and
sex strﬁctures, movement patterns, and vulnerability to
harvest may winter on a common ground. Overharvest or
underharvest of specific segments may not be detected
when deer hunted under yarying administrative regulations
and philosophies winter together. Kasworm (19281) and
Ishle (1982) found that long distance migrating
populations of mule deer were subjected to prolonged
hunting seasons. Deer were hunted on summer ranges in
early fall and on transition ranges later when they
crossed an administrative boundary. Ishle (1982)
concluded that recovery from overharvest could be slow
because long distances and behavioral constraints would
limit recolonization rates. Bertram and Rempel (1977)
reported increased harvest when deer concentrated on
transition ranges»easily accessible to hunters.

The ‘first step in determining the extent of this

problem involves identification of migration routes,
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seasonal ranges and timing of movements between seasonal
ranges. Mackie et al. (1980) indicated that this
knowledge is crucial in establishing seasons and harvest
quotas.

In the Willow Creek drainage (Bonneville County) of
southeastern Idaho, preliminary data (Trent, personal
communication [pers. comm.]) indicated that some deer
migrated long distapces to the winter range. The current
study (1984-86) was initiated to determine the yearlong
distribution of deer using the Willow Creek winter range
and to identify factors that might influence population
characteristics and harvest/management practices.
Specific objectives were:

1. Determine summer distribution of marked animals

2. Determine hunting season distribution

3. Identify migration corridors

4, Identify discrete winter range

subpopulations and population characteristics
5. Determine habitat use during winter, migration
and hunting seasons.
Supplementary data were gathered on deer from the
adjacent Wolverine Winter Range as they were suspected of

sharing -a common summer range with Willow Creek deer.




STUDY AREA

The principal Willow Creek Winter Range (WCWR)
(Figure 1) extends 23 kilometers (km) from Kepps Crossing
north to Ririe Dam. Willow Creek is a deep canyon
complex 44 km long with 71 km of tributary canyons.
Wintering areas currently of minor importance extend 11
km south. Ririe Reservoir occupies 20 kilometers of
canyon bottoms in the northern portion of the winter
range. Elevations on WCWR vary from 1550 meters (m) to
1950 m.

Climgte is cold and dry (Appendix Table 21). The
25-year mean annual precipitation is 42.6 centimeters
(cm) and the 25-year mean annual temperature is 5.1
degrees Centigrade (C). The winters of 1983-84, 1984-85
and 1985-86 were severe, average, and mild, respectivély
(Figure 2).

Plateaus above the canyons were intensively

cultivated to winter wheat (Triticum aestivum). Eight

hundred hectares (ha) of agricultural fields have been
returned to permanent perennial forb cover in the past 10
years on winter and transition ranges. Native vegetation
on WCWR was dominated by stands of sagebrush/grassland

(Artemesia tridentata and A. tripartita and Agropyron
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spicatqm, SEipa commata and Poa species). Stands of

juniper (Juniperus osteosperma and J. scopulorum)

occurred on all exposures but occupied only 3 percent of
the area of the WCWR (Appendix Table 24). Aspen (Populus

tremuloides) occurred mainly on north and east exposures

and other areas where snowdrifts tended to accumulate.

Elk (Cervus élaphus) and moose (Alces alces) were the

only other large herbivores on the WCWR during winter.
The 2,000 elk tended to use the upper reaches of the
winter range but occasionally wandered onto the lower
portions, where they remained in high numbers dﬁring
severe winters. About 50 moose were scattered in
deciduous vegetation and riparian zones throughout the
WCWR.

The summer range of the Willow Creek deer herd
encompassed approximately 5,000 km2 south and east of the
winter range (Figure 3). It extended from the Bonneville
County line on the north to Stump Creek and the Blackfoot
River on the south and from the foothills east of Idaho
Falls on the west to the Snake River Mountains and Salt
River Mountains on the east. The Willow Creek summer
range overlapped summer range of deer from the Wolverine

winter range in the southern portion of the area.
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Summer range elevations varied from 1,550 m to 2,988
m with an overall mean of 2,009 m; The western portion
of the summer range was primarily rolling terrain
bisected by the deep cahyons of Willow Creek and Gray's
Lake Outlet. The mean elevation was 1,953 m. Sagebrush
and aspen stands were intermixed with agricultural lands,
primarily winter wheat and pasture. The eastern portion
of the summer range was mountaihous with the exception of
the Snake River and Lane Creek valleys and had a mean
elevation of 2,065 m. The eastern region had
substantially more area in forested cover types than the
western region (Appendix Table 25), and the terrain was
more complex (Table 1). Habitat types and community
types present on the National Forest lands in the eastern
region are presented in Appendix Table 21. |

The WCWR encompassed approximately 15,500 ha in a
mosaic of ownership. Cultivated lands were largely
privately owned. State and federal lands accounted for
10,800 ha including most of the canyon complexes, eastern
limits of the winter range and transition range.

The western portion of the summer range was 1argely
privately owned but state managed lands accounted for 19
percent and Bureau of Land Management (BLM) controlled
lands accounted for 2 percent. Approximately 90 percent

of the eastern portion of the summer range was controlled
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Table 1. Comparison of topographical variables of Willow Creek study area
regions indicating the lower complexity of the western region
(W=western, SE=southeastern and NE=northeastern regions).

X X km km
Elev.2 Slope Percent Percent_ Improved/Unimproved Intermittent/Permanent
Region _(m) (Percent) Forest Flatlandl Road/km2 Streams/km2

W 1939 13 10 41 0.4 0.3 0.5 055
n=363
SE 2081 30 57 8 0.1 0.2 0.4 0.7
n=30
NE 2081 42 68 15 0.2 0.2 0.8 0.5
n=34

1 Less than 6 percent slope.
Elev.=Elevation.
n=number of 4 km2 areas analyzed.
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by the United States Forest Service (USFS). The
remainder, primarily bottomlands, was largely in private
ownership.

The dominant land uses on the WCWR were agriculture-
and deer and elk winter range. Cultivated fields were in
an alternate year summer fallow rotation. Approximately
50 percent of the winter/transition range was under the
management of the Idaho DeparEment of Fish and Game
(IDFG) Tex Creek Wildlife Management Area (TCWMA).
Management practices included return of previously tilled
lands to permanent forb cover, hay production énd hunting
season/winter vehicle closures.

Land use on the Willow Creek study area summer range
was principally agriculture. Cultivated lands extended
throughout the western region but were generally
restricted to valleys and plateaus adjacent to the Snake
River in the eastern regions. Grazing occurred on all
portions of the study area. Large bands of sheep used
National Forest lands, while cattle were predominant on
private and state lands. Other land uses included Grays
Lake Wildlife Refuge, surface mining and a small amount

of logging.
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METHODS

Deer Trapping

Eighty-eight mule deer were captured in five areas on
the winter range (Figure 1) between December, 1983 and
March, 1986; 66 were captured on the Wolverine Winter
Range in March 1985. Eighty—-six were captured using a
helicopter and collapsable drivenets (Beasom et al.
1980), 66 by drop—net (Ramsey 1968) and 2 by clover trap
(Clover 1954). Thirty of these deer were fitted with
radio collars (Telonics Inc., Mesa, AZ), 51 with urethane
marking collars (Ritchey Manufacturing, Brighton, CO) and
15 with standérd colored livestock eartags. All were

eartagged with numbered metal tags.

Distribution and Movements

Radiocollared deer were relocated at approximately
10-14 day intervals during most of the study. More
intensive monitoring occurred during Spring 1985 (7 day
intervals) and during the hunting seasons of 1985 and
1986 (3-4 day intervals). Relocations employed a Maule
fixed-wing aircraft equipped with 2 "H" and 1 3-element
yagi antennas. Individual deer locations were

recorded
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to 0.01 minutes of latitude and longitude using Loran C
navigational receivers interfaced to an onboa;d‘custom
computer (Fred Reed, Western Air Research, Driggs, ID).
Coordinates were plotted on 7.5 minute (7.5') United
States Geological Survey (USGS) topographical maps.
Small scale corrections were made as necessary when the
pilot's description of the sighting did not agree with
the Loran location.

Home range and movement analyses employed the
computer program TELNEW (Lonner and Burkhalter 1986).

The minimum convex polygon method (Mohr 1947) was used to
calculate seasonal home ranges. Areas of highest use
were identified by calculating home range size after
eliminating 10 percent of the relocations furthest from
the GAC (Harestad 198i) and was referred to as 90 percent
home range. .

Thirty-seven night relocations were made on selected
deer in autumn to monitor nocturnal movements. All
relocations were made using the fixed-wing aircraft and
Loran navigational system and occurred on nights of full
or near full moon and between 2030 and 0100 hours.

Migration routes were plotted using relocations of
radiocollared deer during spring and autumn migrations.
Direct line (summer GAC to winte; GAC) and minimum actual

movement distances (summed distance between all migration
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relocations) were calculated and compared. The migration
périod for individual radiomarked animals was defined as
the first relocation greater than 3 km off a seasonal
home range (without a return movement) until the first
-relocation on the alternate seasonal home range.

Winter distribution was based on radio relocations,
ground surveys, 4 fixed-wing aircraft surveys and 3
helicopter surveys. Interchange between winter range
subunits by radiomarked deer was determined by measuring

the minimum distance between home range polygons.

Habitat Availability on the Summer Range

Availability of vegetative cover types on the summer
range was determined using 300 35 millimeter (mm) color
slides. These were taken every 2.5' longitude and 2.5'
latitude from an altitude of 4,880 m and provided
coverage of 620 km2 (approximately 10 pefcent of the
study area). Proportions of cover types in each slide
were calculated by projection on a dot grid containing 80
randomly selected points. Summed results of counts on.
all slides were considered to be an index to the
proportion of various cover types in the study area.

Topographical availability was sampled on 7.5" maps

using 100 points randomly selected from the 300 photo
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points. A 4 km2 area was sampled at each selected map
point for aspect (80 points/4 km2) and elevation (40
points/4 km2). The number of permanent and intermittent
streams and‘the number of major and minor roads were

noted and lengths were estimated.

Habitat Use on the Summer Range

Habitat usé on the summer range was based on aerial
relocations of radiocollared deer. Each relocation site
was categorized (inflight and by map analysis) by terrain
(elevation, aspect and slope) and cover type (conifer,
aspen, open, riparian and agricultural) and documented
with a 35 mm color slide. Sliaes were projected on an
80-dot grid and used to determine proportions of cover
types in the vicinity (100-500 m depending on aircraft
altitude when photo was taken) of the relocation.

Each relocation was plotted on a 7.5" USGS map.
Exposure, slope, elevation, distance (km) to the nearest
road (regardless of status) and distance (km) to the
nearest improved road (accessible in fair weather to a
passenger car) were identified from the map.

Vegetation on the summer range was surveyed with 94
100-square—-meter (100 m2) circular plots using a M
modification of the technique of Pfister et al. (1977).

Plots were described only within the home ranges of
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radiomarked deer. I sampled the dominant cover types
that appeared in each home range.

Use of abundant plant species by ungulates was
recorded while walking a single transect bisecting the
home range. Overall utilization was noted by class: no
obvious use, less than 10 percent, 10-50 percent, 50-75

percent and 75-100 percent of the standing crop.

Habitat Availability on the Winter Range

Cover type availability was determined using United
States Agricultural Stabilization and Conservation
Service (ASCS) black and white aerial photographs at a
scale of 1/660. Each subunit was sampled with a dot grid
of 80 points/2.57 km2. A minimum of 315 points/subunit
was sampled.

Topographical availability was determined using 7.5°
USGS maps. Each subunit was sampled with 80 points/2.56

km2 for elevation and aspect.

Habitat Use on the Winter Range

Habitat use of winter range was &séessed using 3
approaches: relocation of radiocollared deer, fixed-wing
aerial surveys and ground transects. Radio relocations
on WCWR were analyzed using the approach described for

summer range.
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Six ground survey routes were established in areas
where deer had been marked. Sﬁrvey routes were run 2-5
times from December 1985 to March 1986. At each deer
location, group size, sex, age (adult or fawn for
antlerless deer and adult or yearling for males based on
antler form), cover type, snow -depth, activity and time
of day were hoted.

Deer use of the winter wheat fields on the WCWR
canyon rim was observed during 4 fixed-wing aircraft
flights in April 1985 and January, February and March,
1986. All 4 flights were flown using the same grid

pattern with the aid of the Loran navigational system.

Habitat Selection

Selection for vegetation and aspect by radiocollared
deer was determined on all ranges using the method
described by Neu et al. (1974). Use of elevation and
slope were tested against availability using Student's
t-test (Steele and Torrie 1982:95). Preference ﬁas
defined as greater than expected use and avoidance as
less than expected use at P<0.05. Habitat use during the
hunfing season (first week of October until mid November)
was compared with habitat use from time of arrival on the
summer range until the beginning of fhe elk season

‘(approximately the first week of October).
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Population Parameters on the Winter Range

Helicopter trend counts were available for 1973-86
(IDFG files, Idaho Falls, ID). Age and sex ratios were
determined from 1,887 deer classified during survey route
runs. Sex classifications ceased by the end of Januéry;
thereafter only adult:fawh ratios were calculated. Age

structure of the harvested animals was determined from

IDFG harvest records.
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RESULTS

Distribution on Summer Range

Radiomarked deer used winter and summer home ranges
separated by 11-115 km. Two neckbanded females and 1
male were observed during the summer within 3 km of the
principal WCWR boundgry. Summer GACs of radiomarked deer
and locations of all reports of neckbanded and eartagged
animals marked since 1983 are presented in Figure 4.
Sixty-six percent of all deer radiomarked on the WCWR
summered in Hunting Units (HU) 66A and 76 (Table 2).
Range overlap between deer from the Willow Creek and
Wolverine winter ranges was limited to the southern
portion of HU 69 and HU 76 and possibl& HU 66A.

Deer marked on the Clowards subunit and on Ritter
Bench (Figure 1) were most closely associated with each
other on summer range (Table 3). These deer split into 2
segments, 5 (33 percent) remained in the northern
portions of HU 69 and HU 66 (and in Wyoming) and the

remaining 10 (66 percent) went into HU 66A and HU 76.

Movements on Summer Range

The mean arrival date on summer home randges for

1984-86 was May 29 (span May 20-June 14) (Figure 5).
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Table 2. Summer distribution by hunting unit of all deer
radiomarked on Willow Creek and Wolverine
Canyon winter ranges,1983-86.

Winter Range

Summer Unit

Willow Creek
Willow Creek
Willow Creek
Wolverine
Willow Creek
Wolverine
Willow Creekl

66

66A

69

69

76

76
Wyoming

Percent

1249
50.0
16.5
50.0
12.5
50.0

8.5

Number
of Deer

1

NNWNDN&ENDW

1 Both males, one of which now winters in Wolverine

Table 3. Distance (km) between individual GACs on summer
range of female deer marked on different
subunits on Willow Creek winter range as an
indication of degree of association of marked
animals on summer range.

Number Mean Distance
Capture Site of Deer (km) Range (km)
Kepps 2 23.0
Clowards 6 VTe9 0.5-48.5
(2.9)1
Blacktail 3 20.8 13.5-26.0
Ririe Dam 2 125
Ritter Bench 6 26.0 4,3-57.3
(11.5)1
Comparison2
Kepps vs. Clowards 3358 24 .5-67.0
Kepps vs. Blacktail 35.4 15.5-48.0
Kepps vs. Dam 29.2 20 .4-35.5
Clowards vs. Blacktail 25.6 15.5-41 45
Clowards vs. Dam 16.9 11:5-39.:5
Clowards vs. Ritter 24.6 150=54.3
Blacktail vs. Dam 1651 6.5-21.5

1l value when one female is excluded.
2 Mean of three equal-sized subsets.
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Several females had extended movements during late June
which were probably related to fawning.

Males had significantly larger home ranges than
females (males mean=8.7 kmz, females mean=4.8 kmz,
t=2.90). However, there were also significant
differences among females in different subunits of the
summer range (Tables 4 and 5). Females in the western
region (Figure 3) had significantly smaller home ranges
(or a size difference that approached significance
[P<0.05]) than females in the northeastern or
southeastern regions (t=4.78;, t=1.60). Home range size
was not significantly different between years but yearly
home ranges were significantly smaller than cumulétive
(i.e. the total area used over all yéars) home ranges
(Table 5).

Fidelity of radiomarked deer to summer home ranges
was high. Only one deer, a male marked as a yearling,
established a new home range (defined by no overlapping
points between years). He shifted 5.0 km east from an
area of dryland farms to a more forested area where the
only agricultural use was pasture} The remainder of the

deer averaged 0.7 km between successive summer GACs.

LIl
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MONTHS

Figure 5. Spring/fall chronology of migration of deer
marked on Willow Creek and Wolverine winter
ranges, 1984-86. Identification numbers are
arranged by distance between winter and summer
GACs in ascending order.




Table 4.

Minimum convex polygon summer home range size (km2) and 90 percent ( )
(Harestad 1981) home range size for deer marked on Willow Creek and on

Wolverine Canyon winter ranges (n=number of relocations.)

ID Region 1984

3202% W

44271,4 W

45261 W

53754 W 0.6 (0.6)
56384 W 0.7 (0.6)
Average 0.7 (0.6)
4019 SE

4028 SE

4107 SE

43004 SE 1.8 (1.3)
4371 SE

4614 SR 32 2N))
46891 SE

4750 SE

4881 SE

50604 SE

5191 SE

5612 SE

5688 _ BE AT =T
5990 SE

Average 2.2 (1:7)
48254 NE 9.7 (4.9)
5140 NE 5
5276 NE 14.7 (6.5)
Average 122 {9.0)
Males

45101,4 W

59164 W

4076 NE

4340 NE

558734 NE 9.8 (4.1)
5851 NE

5663 SE

Average 9.8 (4.1)

=B

10
10

14
11

11

15
11

12

1985
37 (3.3)
5.8 (0.8)
7.3 (4.4)
4.2 (0.6)
1.4 _(1.2)
4.5 (2.0)
8.0 (3.9)
2.2 (1.3)
2317 11.8)
5.1 (4.2)
Tl 12:3)
39 (2:2)
12.1 (6.0)
5.4 (4.3)
9.2 _(3.2)
B.d (3:.2)
9.7 (9.2)
7.9 _(1.9)
8.8 (7.2)
1.8 "A5.5)
1.7 (1.4)
11.8 (5.9)
21.4 (5.2)
12.6 (5.5)
10.5 (2.3)
11.0 (4.1)

17
19
20
16

X3

3
38
16
24
10

. ..
o |-

—

=

.

o
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w
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2.8)

4.0 (2.4)
3.3 (1.9)
9.8 (4.2)

3.4 (1.8)
5.1 (2.6)

19
19

39
20

18
18
18

12
19
327
19

12
18
19
18
16

18

23
16

16
16

19
11

Cumulative?

4.8
12.7

ot
MO W awoalwun
.

.
U J o w

..
o nN

15.5
6.9
10.4
8.7
18.8

( 3.6)
( 0.8)

2.0)
2.0)
2.1)
9.0)
2.8)

—~ e~ |~ o~

( 2.6)

( 4.8)
( 2.5)
(3.31)

$-9.9)
(5.2)
( 8.7)
( 5.4)
(14.2)

22.0 (15.9)

20.4

15.3

19.5
18.5

(15.1)

( 6.2)
(7.1)

{ 5.3)

17.8

( 6.2)

40
50

34
38

36
48
35

43

35

43
21

1 peer marked on Wolverine Canyon winter range.
For deer with two or more years of data.

3 Changed home ra

nges.

Deer of aspen habitats.

£
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Table 5. Differences in summer minimum convex polygon
home range size as indicated by Student's
t—-test values (n=number of deer in each
comparison) .

Comparison t value
1985 vs. 1984 -.21
n=7 n=7 .

1986 vs. 1985 ' -1.22
n=14 n=14

1986 vs. cumulative -3.,24%1
n=14 n=14

SE vs. W region 1.60%*
n=25 n=11

NE vs. W region 4.78%
n=7 n=11

Males vs. females 2.90%

n=11 n=43

lx = significant difference, - = mean of first group
is lower than mean of second group.

Data indicated a high degree of home range overlap
for 3 marked females that summered in HU 66A. They had an
association value (mean distance between simultaneous
relocations [Lonﬁer and Burkhalter 1986]) of 1.7 km. Each
deer's cumulative 2-year GAC averaged 0.3 km from their
common 2-year GAC. Two or all of these deer were
relocated several times together on summer range, during
migration, and on winter range. '

One male and 2 females had split home ranges. One
female spent a period early each summer (1984-86) on
presumably her fawning area, 6.0 km from her late summer
GAC. The other 2 had early/late summer GACs separated by

a distance of 5.5 and 6.5 km, respectively.
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Factors Influencing Movements on the Summer Range

Long movements were noted for several deer. One male
moved 8 km to the Snake River on 12 November 1984,
apparently related to ruttiné activities. However, in
late September 1985 he made a similar movement to the
same area and stayed for approximately 2 weeks. A
female, summering in HU 76 in essentialiy an island
situation, moved 5.5 km east.across an agricultural
valley to foothills on the other side in August 1985 for
one relocation. During the same period in 1986, she
moved 4 km to the south for one relocation. A female
summering in HU 66A, moved nearly 5 km west near the
marshes of Gray's Lake for one relocation on October 8,
1985.

Deer within 2.8 km of agricultural areas had a longer
mean nightly movement (t=1.805) than deer greater than 3
km from agricultural lands. On at least 5 occasions
these movements were into agricultural fields-and were
more than 1.5 km from a previous or subsequent relocation
within a 20-hour period (Table 6).

Livestock grazing appeared to ihfluence the movements
of radiomarked deer on 3 occasions, and in one case a
female shifted her GAC 5.0 km from open habitat to dense

‘conifers when cattle grazed her early summer range.

{1 Y R YUY 500, W I}
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Two males shifted activity patterns in an apparent
attempt to avoid areas grazed by sheep. Herbaceous
vegetation on areas grazed by livestock was utilized

60-100 percent by late summer/early fall.

Table 6., Summer night movements of radiomarked deer
from agricultural and mountain habitats
(n = number of relocations).

Habitat Class n X Movementl Range Standard
(km) (km)_ Deviation

Agriculture? 22 0.7 0.2-1.8 0.55

Mountain 15 0.5 0-0.8 0.30

1 pistance moved between a night relocation and a
relocation within 20 hours before or after the
night relocation.

2 Deer with home ranges within 2.8 km of agricultural
fields.

Little logging ocqurred on the Willow Creek study
area. An active logging operation on one female's home
range did not discernibly change her home range habits
once logging was initiated in 1985 (distance between 1984
GAC and 1985 GAC < 0.7 km).

Three deer made movements greater than 4.0 km during
the archery season (late August to late Seétember) and

then returned to their pre-archery ranges by late
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September. Two of these deer repeated the movements
during the general hunting season. Ten deer moved over 2
km from summer core areas at the beginning of elk hunting
season in October.

For those deer monitored more than 1 year, movements
ih October were usually toward winter range and similar
in pattern between years. By late October, deer returned
to their summer ranges. The mean distance between |
hunting season and summer range GACs (Table 7) for all
radiomarked animals was 1.2 km.

Females in the southeast and northeast regions
significantly increased their distance from all roads
(Table 8) during hunting season but western region
females and the males did not. In the western region,
opportunity to moVe‘away from roads was frequently

limited because of higher road densities.

Habitat Use on Summer Rangde

A cover type—area curve (Oosting 1956), constructed
for the least common cover type discernible on 35-mm
slides, indicated that a sample size of 65 slides would
be sufficient to delineate availability of cover types.

This allowed partitioning of the summer range into 3




Table 7.

Distance (km) and bearing (degrees) between summer/hunt GACs
for deer marked on Willow Creek and Wolverine winter ranges.

1984 1985 1986
ID Region Distance Bearing Distance Bearing Distance Bearing
4202 W 0.6 205
4427 W .7 310 D.2 0
4526 W 2.4 50
5375 W 0.4 270 0.8 280 0.1 10
5638 W 0.5 290 0.4 140 0.2 280
Average L 1.1 0:3
4019 " SB 3.0 270 2.4 305
4028 SE 0.4 315 0.6 260
4107 SE 0.2 0
4300 SE 0.2 355 0.6 220
4614 SE 2:5 225 1.8 200 0.3 170
4689 SE Na¥ 320 1.4 305
4750 SE 0.9 353 1.4 340
4881 SE 0.6 23
5191 SE h 8.5 158
5612 SE . 5.3 280 el 280
5688 SE 0.5 70 0.6 270 0.5 250
5990 SE 453 130 1.4 130
Average Tl d.8 B |
4825 NE 2.8 40 24 0 3.0 0
5140 NE 0.6 13
5276 NE 1.0 220 1.0 250 3D 320
Average 1.4 1.7 132
5916 Male W 0.4 352
4340 Male NE 2k 330 0.8 0
5587 Male NE ! Y 240
5851 Male NE 0.4 335 1.5 110
5663 Male SE 0.6 300 0.6 260
Average 1.0 0.8

8¢




Table 8. Differences between observed deer use during summer and hunting season
and availability_ for 3 topographical variables as indicated by
Student's t-testl values.

Difference-Summer Summer Hunt?2
and Hunt Distance to Elevation Slope Elevation Slope
Region Major Road (m) (Percent) (m) (Percent)
Western -2.18 *3 5.00 * 335, * 1.39 =317 %
Southeast 7.00 * -2.29 * -2.83 * 13.90 * 0.60
Northeast 2.50 * 1530 -2.29 * 3.40 * 027
Males -0.87 7.40 * 0.76 =127 2,187 %

1 %= significant difference.
2 Ccomparison between summer use and hunt use.
-=mean of use is lower than that of available.

6Z
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regions, each having a minimum of 65 availability
slides. Availability was calculated independently for
sets of deer within each region.

Radiomarked deer were relocated at all times of the
day (Figure 6) and generally preferred forested cover
types (Table 9). Night relocations indicated that use of
open and/or agricultural cover types may have been
underestimated, especially for deer using aspen cover
types. Deer in the western region selected closed aspen
cover types in greater proportions than available but
deer in the southeastern region selected open conifer
types. Four of 7 males selected closed conifer cover
types while 3 selected closed aspen types.

Most females preferred north and northeast aspects
(Table 10). The limited number of females in the
northeast region preferred southwest and west aspects.

Females in the western region avoided the flat
lowlands prevalent in that region (Tables 8 and 10).
Females in the northeast and southeast regions either
selected lower elevation and gentler slope than the
average available or used these features in proportion to
availability. Males selected significantly higher

elevations.
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Willow Creek study area, 1984-86.
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Table 9. Chi-square analysisl of observed deer use
versus (vs.) availability for cover types on
Willow Creek study area summer range.

Region/ID Closed Open Closed Open

Number Conifer Conifer Aspen Aspen _Open? Agri. Riparian Other
W

4202 N N + + - - N N
44273 N - + 0 - N 0 N
45263 + + + N - N N N
5375 N N + N - - N N
5638 N N + + - - N N
SE

4019 + + N + - - N N
4028 + + - + - N N +
4300 - + + N - N - N
4614 - + + - + N N N
46893 + + N + - N | ]
4750 + + - + - N N +
5612 + + N N - - N N
5688 + + N + - - N +
5990 + + - N - N N +
NE

4825 - N + + > N N
5276 + - - N + + N N
Males
4076, NE + N N N N + N N
4340, NE N + o N - N N N
4510, W + N + N - N N N
5587, NE - N > N - N - N
5663, SE + + - N - N N N
5851, NE + N N + N ] N N

1 4/- = significant positive /negative occurrence.

N = no significant difference from expected.

Mountain brush, sagebrush and grass cover types combined.
Deer marked on Wolverine winter range.

wN
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Habitat Use During the Hunting Season

There was no apparent overall difference in use of
cover types use between summer and hunting season (1984
and 1985 hunting seasons combined) (Figure 7). Use of
north and northwest aspects by deer increased during

hunting season (Figure 8).

Table 10. Chi-square analysisl of observed female
deer use versus availability for aspect on
summer range.

Aspect
Region N NE E SE S SW W NWw Ridge Fiat
W + N - N2 - N N N N2 -
SE N + - N NZ o+ - N2 N2 -
NE - - N - N + + N -
l +/- = significant positive/negative occurrence.

N = no significant difference from expected.
2 pata pooled within the region for analysis.

Mean elevation of relocations significantly increased
during hunting season in the southeastern and northeastern
regions (Table 8). There was no significant increase in
elevations used by females in the western region but this
was expected because they were already using elevations
significantly higher than the average available elevation
in the region. Males used lower than average elevations

at this time but differences were not significant.
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Figure 7. Changes in use of cover type by female deer
between summer and hunting season.
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Figure 8. Comparison of changes in use of aspect by
female deer between summer and hunting
season.
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Migration

Discussion of migration corridors is confined to
those areas where topograpical features confined deer to
a relatively narrow passageway. Migration corridors
(Figure 9) were defined from a total of 112 radio
relocations (83 spring, 29 autumn) and 13 sightings of
marked deer. Corridors were broad but followed major
topographic features oriented directly toward the summer
ranges. Deer used routes similar to those used by elk
wintering on WCWR (Trent, pers. comm.). radiomarked deer
consistently used the same migration corridors. Deer in
the Kepps area followed Willow Creek upstream to Gray's
Lake Outlet (GLO) and then followed GLO to Pine
Mountain. Deer on the west side of Willow Creek from the
Clowards and Blacktail subunits (Figure 1) crossed Willow
Creek between Bear Creek and Tex Creek and, with deer
from the east side of Willow Creek north of Clowards,
used Tex Creek and its tributaries to reach the pass
between Tex Creek and Fall Creek (elevation 2195 m).

They continued southeast down Fall Creek and the South
Fork of Fall Creek (Figure 9). One female wintering in
Meadow Creek (Figure 1) consistently crossed the Tex
Creek corridof and entered into the GLO corridor. Other

females with adjacent summer home ranges used the
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Figure 9. Migration corridors of deer marked on Willow
Creek and Wolverine winter ranges.
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Tex Creek-Fall Creek corridor. The 10-km wide area
between the southwest corner of Gray's Lake and Blackfoot
Reservoir was the apparent entryway into HU 76 for deer
from WC and the Wolverine winter range using the GLO
corridor.

Initiation of spring migration to summer home ranges
varied among years and deer (Figure 5). Late
winter—spring weather aépeared to be the controlling
factor. 1In 1984, a severe winter (Figure 2) lasted well
into spring and the mean date on which radiomarked deer
left the winter randge was May 22. 1In 1985, a moderate
winter (Figure 2), the mean date was April ‘22 and 82
percent (18) of radiomarked animals had begun migration
by April 30. The winter of 1985-86 was mild with spring
conditions prevailing by late February; the mean date for
leaving the winter range was March 29 and 91 percent (21)
of the radiomarked deer were migrating by April 11.

Migration in the spring of 1986 covered a longer time
span than in 1984 and 1985 (t=3.40, t=4.17). Although
radioed deer left the winfer range significantly earlier
in 1986 than 1985 (t=-6.00) the mean dates of arrival on
the summer range were not different (t=-0.20). Deer with
greater than 60 km between seasonal GACs did not leave
the winter range significantly eaflier (t=-0.80) than

deer with less than 40 km between seasonal GACs.
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At least 1 and possibly 4 transition spring ranges
occurred along the Tex Creek-Fall Creek corridor. The
most prominent of these extended from Cove Creek and
upper Tex Creek north to Indian Fork (Figure 10). This
area received a minimum of 120 deer—-days use by
radiomarked animals during 3 spring migration periods
(combined) . Other probable transition ranges included
Porcupine Creek, Gibson Creek-Fall Creek confluence and
the head of the South Fork(of Fall Creek.

A single transitional range north of Pine Mountain
(Figure 10) was identified for the GLO corridor. This
area marked the end of a definable corridor because after
holding here for a short period, deer apparently moved
rapidly to the south end of Gray's Lake. Only 3
relocations (1 spring, 2 fall) were made in this 37-km
distance during the study.

Areas identified as spring transition ranges were
also used as transition ranges during fall. Deer
remained on these ranges until as late as December 8
before moving onto winter home ranges.

With 4 exceptions, fall migration of radiomarked deer
began after the opening of deer seasons in all years.

The mean dates for the first relocation off summer home
ranges (not followed by a detected subsequent return) for

1984 and 1985 were November 18 and November 11,
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respectively. The 1985 date may be somewhat later than
the actual because poor flying conditions made it
impossible to monitor deer during most of November. By
November 26, 1985, all deer had begun migration.
Relocation flights ceased after October 31, 1986, but at
that time 7 deer (31 percent) were migrating.

The reason for the initiation of fall migration was
unclear but was not entirely related to snow conditioné.
In 1984, a major storm left 30 cm of snow (Drewein,
pers. comm.) yet it was at least two weeks before the
first radiomarked deer left her summer range and two
females stayed until mid December. Two winter storms
occurred in October 1985; one during the first week, the
other in the third week. Neither storm left over 7 cm of
snow but each was followed by a protracted period of cold
temperatures. One male began migration immédiately
following the first storm and a female migrated after
conditions had moderated.

In 1985, 11 (58 percent) of/l9 radiomafke@ deer
remained on summer ranges after October 27. In 1986, 7
(32 percent) of 22 'radiomarked deer were migrating on
October 31 despite the fact that weather was
exceptionally mild and marked with only 1 brief storm. A
prolonged period of inclement weather in November 1985

probably was why all deer were migrating by November 26.
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Deer moving more than 60 km between seasonal GACs did
not vacate summer ranges significantly earlier than deéf
with less than 40 km between seasonal GACs (t=-.573).

In only 6 cases (1 male, 5 females) did deer
effectively shorten vulnerability to harvest by migrating
into HU 69 (l0-day season). -Only 2 of these cases (same
deer, different years) occurred in the Tex Creek-Fall
Creek corridor. Other deer in migration at this time
remained in 26-day season HUs (66, 66A and 76) until late
November.

Mean dates for arrival of radiomarked deer on winter
home ranges for 1984 and 1985 were Decembgr 27 and
December 5, respectively. The mean date fqr 1985 was not
significantly earlier than 1984 (t=-1.30).

Habitat use during migration was similar in spring
and fall, therefore, the seasons were‘combined. Oof 112
relocations within migration corridor boundaries, only
4.5 percent (5) were on ridges or in creek bottoms. The
remainder were nearly evenly distributed between the
dpper third (31.3 percent), the middle third (28.6
percent) and the lower third (34.8 percent) of slopes.
Deer selected elevations significantly lower (Tex

Creek—-Fall Creek t=-7.10, GLO t=-5.04) than available.
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Deer in the Tex Creek-Fall Creek corridor selected south
and west aspects (Table 11) but limited data suggested
that deer in the GLO corridor preferred east aspects.
In both corridofs, deer selected open cover types; in
Tex Creek-Fall Creek, deer also selectéd'open aspen.
Agriculturalﬂcover types were used less than their

proportionate availability during spring and fall

migration (Table 11).

Winter Range

Movements on Winter Range

Only 2 deer, a male’marked as a yearling and a female
marked as an adult, changed winter ranges during the
study. Excluding 1 male with an exceptionally large home
range, minimum convex polygon winter home ranges averaged
1.9 km? (standard deviation [s]=1.26) for 1985-86 and 2.9
km2 (s=2.24) cumulative (Table 12). The mean home range
size for 1985-86 was significantly smaller than the
cumulative (t=-2.88).

Fidelity to specific winter home ranges was high
during the study with almost no mixing of radiomarked
deer in différent subunits. The average minimum distance
between minimum convex polygon perimeters of deer in

different subunits was 7.8 km (0.0-13.1 km) (Table 13).




Table 11. Chi-square analysis1 of observed deer use vs. available for cover
type and aspect in migration corridors (n= number of relocations).

Closed Open Closed Open

Corridor Conifer Conifer Aspen Aspen Open2 RIP3 Agri. Other

Tex/Fall Creek - N N + + - - -

n=37
GLO = e N — <5 N = N

n=10

Aspect
3 N NE E BE 8 SW W NW No Aspect

Tex/Fall Creek N N - N - N - - N

n=90

1l 4/-= Significant positive/negative occurance.
N = no significant difference from expected.

2 Tncludes mountain brush, sagebrush, mountain brush/sagebrush,

and grass cover types.
3 RIP=Riparian.

{7474
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Table 12. Minimum convex polygon home range sizes (km2)
for Willow Creek winter range (n=number of
relocations).

Minimum Minimum
Frequency Polygon (km?2) Polygon (km2)
(ID) uh 1985-1986 ‘A 1983-1986

4019 j 0.9 14 2.8

4028 13 151 16 1.4

4076 6 0.3

4202 18 24 22 3.5

4300 12 4.9 16 8.0

4340 14 p A 16 253

4614 10 0.8 15 1.4

‘ 4750 15 Led 18 g g
| 4825 15 3.5 23 5.6
5276 14 0.9 16 L3

‘ 5375 15 ¢ L. 21 b
5587 S 6.8

} 5612 11 [ 8% 14 P S
‘ 5638 9 2.0 13 2.4
5688 31 4.0 14 3.4

5851 12 15.9 16 16.1

X=1.8 2.8

1 Females only.

Table 13. Minimum distance (km) between home range
perimeters of radiomarked deer with home
ranges in different subunits on willow Creek
winter range.

Area Mean (km) Range (km)
Kepps—-Clowards 4.2 35k 6.8
Kepps—-Blacktail 9.8 8.0 11.2
Kepps-Dam 14.6 1356 Lok
Kepps—-Ritter 6.4 4.7 79
Clowards—Blacktail 02 4.7 719

(4.9)1 (0) (7.2)
Clowards-Dam 10.4 11.9 119
Clowards—-Ritter 0D 540 'Y
(6.0) (247 (7<4)
Blacktail-Dam Ha 356 6.4
Blacktail—-Ritter 87 6.0 1023

1 ()= value when Deer 5851 is included in the sample.
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Although radiomarked deer did not shift between
subunits (except 1 male whose home range included
Blacktail and Clowards subunits), deer neckbanded in the
Clowards area were observed during winter 1985-86 in
Blacktail, Tex Creek, opposite from the mouth of Bear
Creek, on Ritter Bench and on the south rim opposite
Kepps as well as in the Clowards area. However, these
deer did not abandon the Clowards subunit as winter
range. With 1 exception;, all marked deer seen elsewhere

were observed in the Clowards area at least once.

Habitat Use on Winter Range

Deer showed a general preference for juniper cover
types in early winter (December through January) and for
agricultural and aspen cover types in late winter
(February through March). There was a general selection
against north to east aspects and for south to west
aspects in early winter and selection for south aspects
and plateau tops in late winter (Table 14). Elevations
used were lower than the average available in 3 subunits,
higher than the mean in 2 subunits in early winter, and
not different from means during late winter (Table 15).

In the Clowards subunit, TCWMA fields planted to

permanent cover (primarily alfalfa [Medicago satival)

with an oat (Avena sativa) cover crop in the summer of
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Table 14. Chi-square analysis 1 of observed deer use
vs. availability for cover type and aspect on
6 subunits of Willow Creek winter range.

Scattered Open Closed Permanent

Subunit Juniper Juniper Juniper Open Planting Agri. Rip. Aspen
Kepps
Early +
Late -
Clowards
Early
Late
Blacktail
Early
Late
Meadow Creek
Early
Deer-Bear
Early
Tex Creek
Early

+ N N - N

L2 M
+
1
+*

N
N

Z Z ==z o+ +
= 1+
= 1=

1+
| + |

2 Z =2 1=z
+2

zZ ZzZ Z+
1
+
=z

|

I
e
+

1

Flats
Kepps
Early ot
Late - =
Clowards
Early N =
Late o -
Blacktail
Early - o
Late -
Meadow Creek
Early oo . - = ayf *
Deer-Bear
Early o N N - N +
Tex Creek

Early » - N N + N

1=
1
+

| ZzZ ozZ=
++ =+
Zz =

=+

'

1=z
= =
m
1 I
Gt -
I
2
=
zz |§|
=)
1 Z +2 +1 1= ‘8*_

G SRR i
=

+
]
1

(=]

1 4/-=gignificant positive/negative occurance.
N=no significant selection.
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Table 15. Student's t-test valuesl for elevations
used by deer during early and late winter
vs. the mean available elevation on 6
subunits of the Willow Creek winter range,
1985-86 (n=number of ground observations of

deer) .
t Value
Early Late Adult Males (1.5+)
Subunit Winter Winter vs. Adult Females
Kepps 6100 % -G TUGE*
n=413 n=122
Clowards -9.92 * T3 % -1.09
n=379 n=325 n=12,111
Blacktail 7.86 * 0.07 -2.42 *
n=234 n=133 n=12,77
Meadow Creek -7.18 * Z ;020 %
n=408 n=21,66
Deer—Bear Creek -3.54 * 1.50
n=582 n=27,147
Tex Creek -1.24 20 Q%
n=528 n=22,127
1 x = significant difference. - = mean elevation

available was higher than mean elevation used.
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1985, proved highly attractive to deer until winter wheat
became easily available in February. Use of winter wheat
fields increased sharply in late winter-spring (Table
16) . By late spring deer were spending the entire day

bedded and feeding in the fields.

Table 16. Fixed-wing grid flight counts of deer use
of winter wheat (n = total count).

Vegetation Cover Type

Date n Native Stubble wwd PP4
4-10-85 933 8 5 925
1-4-86 326 12 80 2 201
2-4-86 953 139 178 570 663
3-13-86 301 27 48 226

1 ww = Winter Wheat.
2 pp = Permanently Planted cover.
3 North of Pipe Creek.

Deer fed at all times of the day but feeding peaked at
dusk (Figure 11). The low number of deer observed feeding
in early morning was due to a paucity of survey routes
begun within that time frame. Many deer were observed
feeding during the period of 0600-0900 during aerial
relocations.

Adult males selected elevations higher and lower than
adult females (Table 15). There were also more males noted
in the areas with higher mean elevations. However, the

high frequency at which males were observed in company of

AR & AT S
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400 -
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250 —
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TIME OF DAY

NUMBER OF DEER

Figure 11. Number of deer observed feeding by time of
day (based on 22 ground surveys) on the
Willow Creek winter range, 1985-86.
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female groups (Figure 12) indicates that this may have
been an artifact of sampling and limited elevational
variability within subunits. Yearling males were even
more strongly associated with female/mixed groups than

adult males were.

Factors Affecting Distribution

Elk did not appear to affect deer distributions

. during 1985-86. Avoidance of elk by individual deer was

not noted. Deer were observed feeding adjacent to, and
mixed with, elk groups on a number of occasions and only
1 instance of elk aggression toward deer was recorded.

Helicopter disturbance did not cause major movements
during the study (Table 17). The average distance moved
after helicopter disturbance was less than 0.5 km. The
average movement between relocations prior to and
following helicopter disturbance was 0.5 km and the mean
distance between all relocations for winter 1985-86 was
0.8 km. Average movements during these flights were not
significantly longer than the mean winter movement based
on l4-day intervals between relocations.

Grid flights to count deer use on winter wheat fields
indicated no large scale changés in distribution (between
subunits) as availability of winter wheat increased in

late winter-spring. However, shifting did appear to
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Figure 12.

[ ] Alone orwith other males only
PSS With adult females

With females and fawns
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YEARLING MALES

cs

Percentage of times males were observed in company of other males (or
alone) and with antlerless groups during early winter on Willow Creek

winter range.




Table 17.

Minimum distances between radio locations of radiomarked deer on Willow

Creek winter range before and after helicopter disturbance.

Movements (km) Between Consecutive Relocations

Date
ID 14Jan. 2Feb.a.m.l 2Feb.p.m. 1lFeb.a.m.: llFeb.p.m. X 1985-1986
Number 2Feb.a.m. 2Feb.p.m. llFeb.a.m. 1llFeb.p.m. 24Feb. Winter Movement2
4019 0.2 0.6 0.5 0.0 0.0 0.5
4028 0.3 0.5 0.3 0.6 0.5 0.6
4107 0.3 1.8 0.9
4202 7023 0.5 0.2 0.2 0.6 0.7
4300 LY 1.0 0.5 0.3 0.2 el
4340 0.8 0.8 0.3 0.3 133 0.7
4371 0.3 0.4 0.2
4614 1.4 0.6 1AL 0.3 ¥:3 0.7
4750 0.6 0.5 0.3 0.2 0.2 0.6
4825 0.6 0.5 0.2 0.2 e | 1.0
4881 0.2 0.8 0.5
5060 2.3 0.8 1.4
5140 0.2 0.2 0.4
5191 0.3 0.0 1.1
5276 0.3 0.3 1.6 0.3 0.6 0.5
5375 0.3 0.3 0.1 0.2 0.2 ¥.2
5612 0.6 0.3 0.6 0.0 0.3 0.4
5638 1.1 0.3 0.6 0.33 0.8
5688 0.6 0.2 0.5 0.33 0.7
5851 5.0 0.0 3.5 0.2 1.3 2.4
X 0.9 0.5 0.8 0.4 0.6 0.8
s 122 0.25 0.90 0.50 0.51 0.48

t value? (tested against the X 1985-1986 winter movement).

€9

1-14 2-4 a.m. 2-4 p.m. 2-11 a.m.
2-4 a.m. 2-4 p.m. 2-11 a.m. .M.
0.53 (N) -2.2 (=) 0.0 (N) -2.5 (=) -1.3 ()

1l Helicopter disturbance occurred on these dates between the a.m. and p.m. relocations.
Based on an average of ten relocations at two-week intervals.
No p.m. relocation for these deer on February 11, 1986.
-= gignificantly shorter movement than the average.
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occur within subunits. The TCWMA oat fields also
appeared to contribute to shifts in distribution.
Between December 5, 1985 and January 4, 1986, deer use on
TCWMA fields increased nearly 4 fold. Only part of the
increase could have been accounted for by continued
arrival of deer onto winter range. Use of TCWMA fields
declined rapidly during February to zero by March 1 when.
deer appareﬁtly moved into winter wheat fields in the
Clowards—Deer Heaven area.

Shifts in distribution on WCWR generally appeared to
coincide with winter wheat rotation patterns. This was
illustrated particularly well in the Deer Heaven—-Clowards
section (Table 18). When winter wheat was available next
to the canyon rim, deer numbers were 2-4 times higher
than when the nearest winter wheat was 0.6 km from the

canyon rim.

Population Characteristics

Population Trends and Characteristics

Helic&pter trend counts from 1973-86 (Figure 13)
indicate that the WCWR deer population generally
increased to winter 1982-83 and remained relatively
stable to winter 1985-86. However, the rate of growth

during the 1970's may be exaggerated due to incomplete




Table 18. Comparison of helicopter trend counts of mule deer between
areas on Willow Creek winter range, 1981-82 through 1985-86.

Date
1/24 and 1/13-14
1/20/82 1/26/83 4/9/84 2/28/85 LL 86

Willow Cree anne

Eastside
Dam to Meadow Creek 91 2 3 2
Meadow Creek—-Deer Creek 4 11 8 6 8
Deer Creek—Bear Creek 7 5 0
Bear Creek—-Tex Creek 2 2 3
Tex_ Creek-Kepps 5 7 1 5
Willow Creek Channel

Westside
Dam to Benchland2 2 3 2 2
Benchland-Blacktail2 2 2 2
Blacktail area 15 7 7 5 9
Blacktail-Deer Heaven 5 4 i 0 2
Deer Heaven—-Clowards 7 31 6 15 6
Clowards-KeEps 9 5 12 14
Kegps-ﬂlgh illow 7 6 7 8

anch above_ GLO
KeBps—Hl h_ Willow 4 8 2

anch below GLO
Meadow Creek 1 1 2 5 4
Mud S rlngs Creek d 0 1 1
Deep Cree 1 4 1
Deer Creek 13 11 6 11 7
Bear Cree 17 10 5 17 13
Bull Fork/Tex Creek 20 7 7 2 10

to Indian Fork
Spaind EonR ; 2 4 % 3
ndian Fork/above
Total count 829 2,13% l,ZU% 2,003 2.1

1 Percent of total count and may not add to 100 gercent due to rounding.
Counts were combined on the trend count in 1983.

q¢
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Figure 13. Numbers of mule deer counted on Willow Creek winter range during
helicopter trend flights, 1973-86.
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and inefficient survey technigques until the early 1980s.
The decreased count in 1984 probably resulted from a
combination of a late spring survey and relatively high
winter mortality.

A population estimate (Davis and Winstead 1980:235)
of 6,477 mule deer on WCWR was calculated from sightinés
of marked animals during helicopter surveys. Ninety-five
percent confidence levels were calculated for this
estimate using the method of Lackey (1974:44) for small
sample size. The lower and upper bounds were 2,945 and
10,009 respectively and indicated a possible range of
observations of 22-74 percent. Ackerman's (1986) 2
sightability trials on WCWR during February 1986 had
observation rates of 70 and 75 percent. Using his values
as upper and lower bounds, the population estimate was
2;900 to 3,;100. Using the percent observability indices :
presented by Mackie et al. (1981l) for Missouri River
Breaks, Montana, the population estimate for 1986 was
2,900 to 3,340.

There was little difference between sex/age ratios
calculated from total numbers of deer classified on
ground routes and the mean of 2-3 routes (Table 19). I
uséd ratios calculated from total numberé of
classifications as they were slightly more conservative.

Overall male:female:fawn ratios observed on WCWR for
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1985-86 were 29:100:97 (Table 19). 1In the 6:subunits the
early winter male:female ratios ranged from 15:100 in
Kepps to 43:100 in Meadow Creek and fawn:female ratios
ranged from 88:100 in Kepps to 116:100 in Meadow Creek
(Figure 1) . Overall, 43 percent of all deer seen were
fawns; the range between subunits was 41-45 percent.
this was not significantly’different from late winter
where fawns made up 42 percent of the population

(t=0.311).

Mortality

Check station data (IDFG files, Idaﬁo Falls, Idaho)
indicated that hunter success in the study area ranged
from 4-10 percent during the last 5 years. Twice as many
deer were harvested in subunit 1 of HU 69 (Appendix
Figure 18, Appendix Table 28) than in the rest of the
unit combined. Limited tag returns and summer
distribution patterns suggest that deer from subunit 1
are Wolverine canyon deer.

Age structural data (Figure 14) 1981-85 show that
harvests of males and females were strongly skewed toward
fawns and yearlings. Only 4 percent of the females and 2

percent of the males were older than 5.5 years.




Table 19. Sex and age composition of mule deer on Willow Creek winter
range as determined by ground counts during winter 1985-86.

Percent
Total Yearling ¥
Subunit n Males Males Males/Females/Fawns (X)2 Adults/Fawns
Nonroute 185 27 63 30/100/87 100/73
Kepps
Earlyl 223 16 81 15/100/88 (16/100/89) 100/77
Late 67 100/68
Clowards
Early 135 19 47 31/100/90 (32/100/90) 100/69
Late 205 100/84
Blacktail
Early 158 19 32 28/100/107 (29/100/106) 100/84
Late 1165 - 100/72
Meadow Cr.
Early 145 24 29 43/100/116 (46/100/118) 100/81
Deer-Bear
Early 341 44 45 30/100/102 (30/100/101) 100/42
Tex Creek
Early 298 40 45 29/100/88 (31/100/95) 100/43
Total
Early 1,485 189 49 29/100/97 (31/100/100) 100/67
Late 402 100/67

6S

1 Early = December-January, late = February-March.
2 cumulative and mean of 2-3 runs.
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Seven of 8 radiomarked males died during the study,
1 in 1984 (winterkill), 3 in 1985 (1 general harvest,
1l wounding loss and 1 cause unknown),; and 3 in 1986
(2 general harvest and 1 illegal [closed area] kill).
I lost contact with 2 (9 percent) of the radiomarked
.females by July 1986. All others were alive as of

October 31, 1986 (Appendix Table 27).
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14. Cumulative age structure of the deer harvest
for HUs 66, 66A, 69 and 76 (northern part)

1981-85.




I O -

62

DISCUSSION AND CONCLUSIONS

Seasonal Movements and Habitat Use

Summer Range

High fidelity to particular summer home ranges has
been noted in studies in other mountain-foothill habitats
in Montana (Pac 1976, Rosgaard 1981, Kasworm 1981 and
Ishle 1982), California (Leopold et al. 1951 and Bertram
and Rempel 1977) and Utah (Robinette 1966 and Richens
1967) . This may be an energy conservation measure as
familiar home ranges would require less exploratory
movement (Baker 1978:28).

Deer on the western region of the Willow Creek study
area had home ranges smaller than or equal in size to
those of deer in the more complex mountain habitats to
the east. Steery (1979) and Nyberg (1980) found larger
hoﬁe ranges in less complex terrain in Montana. This
association was presumed to be a result of the relative
ease with which needs (for forage and cover) could be
‘satisfied in a small area in complex mountainous terrain
(Mackie et al. 1980). |

The differences between my results and findings for
Montana may be a function of small, extremely high

guality habitat patches scattered through a matrix of
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crop/pasture and rangeland at low elevations on the
western portions of the Willow Creek study area. Deer in
the weétern region were strongly associated with
aspen/shrub stands in island situations. Ackerman et al.
(1983) noted heavy use of this cover type by deer during
a study south of the Willow Creek study area. Mueggler
and Campbell (1982) found that such stands had the
highest forage values of the community types they
investigated. With 1 exception, deer home ranges in
aspen habitats included beaver pond complexes, a form of
the mesic situation that other authors (Pac 1976, King
and Smith 1980) have identified as selected by female
deer.

The majority of home ranges that included aspen were
also closely associated with agricultural fields. 1In
autumn at least, deer using these areas ranged in
agricultural fields up to 1.8 km from their core home
ranges. Other authors (Pac 1976 and Nyberg‘1980) have
noted the importance of hayfields in 1éte summer as a
source of succulent forage. It is possible that the
aspen habitats were supplemented to varying degrees by
surrounding agricultural activities.

Bertram and Rempel (1977) found that deer summering
at lower elevations had smaller home ranges than those

summering at higher elevations. This was attributed to
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later snowmelt at higher elevations which delayed forage
production and"forced deer to wander more widely in
search of forage in early summer. Late summer home range
size for high elevation deer and low elevation deer was
similar in their study. A similar pattern was observed
on the Willow Creek study area but appeared related to
the form of the terrain rather than elevation. Even
though mean elevations selected for in the 3 regions of
the study area were similar for females, snowmelt in the
rolling hills of the western region preceeded that of
mountainous terrain by as much as 30 days. During that
period, deer in mountain habitats wandered widely and
established a large number of their home range polygon
perimeter points.

Anofher factor increasing the home range size for
deer in mountainous terrain was the greater propensity of
these deer to make long movements during the hunting
season. Mountainous terrain afforded deer the
opportunity to move $way from disturbance. Deer in the
patchy habitats of the western region had far less
opportunity to do so.

Males had larger and higher elevation summer home
ranges than did females. Hamlin (1974) and Pac (1976)
found similar results in the Bridger Mountains of

Montana. King and Smith (1980) found no significant
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differences between elevations of male and female home
ranges in Utah but did find that females consistently
used wetter sites than males. Bowyer (1984) found
differences in male/female distributions and habitats in
a mule deer herd in southern California and attributed
the segregation to differences in water requirements,
population density and/or forage quality needs.
Clutton—-Brock et al. (1982) found physiological and
behavioral requirements between the sexes of red deer

(Cervus elaphus) to be so distinct as to warrant

management of the sexes as "different species".

Shifts in summer range use coincidental with
livestock grazing were similar to those reported in
Montana (Knowles 1976, Nyberg 1980 and Hamlin 1978).
Deer use of forbs was far greater in ungrazed pastures
than adjacent grazed pastures (Knowles 1976). Mackie
(1981:494) suggested that in the absence of forbs, deer
Abrowse more intensively and pointed out that, due to the
limitations of a small rumen, browse alone is |
insufficient for maintenance (see Amman et al. 1973).

Heavy use of the summer range by livestock may have
several detrimental effects on mule deer. Hamlin (1978),
Julander et al. (1961) and Short (1981:125) reported
increased winter mortality when summer range quality was

insufficient to provide necessary fat reserves. Pederson
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and Harper (1978, 1984) indicated that lesser quality
summer ranges can reduce productivity and alter sex
ratios.

Given the high fidelity of mule deer to home ranges,
extensive and uniform livestock grazing on summer range
could reduce opportunity for deer to maximize habitat use
within their home ranges (Mackie 1985:53) and adversely
affect herd production initially and "fill" secondarily
(Mackie 1983). 1Intensive and uniform livestock grazing
would be particularly detrimental to mule deer
populations if it occurs in the elevational zone
preferred by lactating females and on spring transition
ranges where energy requirements for pregnant females is
high and competition between deer and livestock for new

grasses is keen (Mackie 1981:501).

Hunting Season

Deer remained on summer randes through most of the

hunting season, but most shifted their GAC with the onset -

of hunting. There was no apparent change in use of cover
types, but deer’used north and northwest faces and higher
elevations more during hunting season.

Habitat changes and extended movements during the
hunting season were associated with the peaks in hunter

activity noted by Brown (pers. comm.) on a concurrent
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study south of my study area. On the Willow Creek study.
area, deer which made‘movements awéy from disturbance
often returned to core areas once hunting pressure
subsided. 1In Brown's study, hunting pressure appeared to
be the impetus for migration toward the winter range. -
In the Bridger Mountains of Montana, deer which made
movements away from disturbance often returned to core
areas once hunting pressure subsided (Steerey 1979).
However, Ackerman et al. (1983) noted a significant
increase in conifer use by mule deer beginning in
September,; indicating that hunting pressure may not be
the only reason for shifts in habitat uée during fall.

Deer individually employed strategies other than
distance to avoid contact with hunterS;inclﬁding
utilizing steeper slopes, heavier cover, movement away
from or toward roads and selection for more open/habitat
types. Deer went where hunters did not, even if apparent

jeopardy was increased.

Migration

Inclement weather influenced fall migration timing on
the Willow Creek study area but did not completely
explain it. Some deer began migration following autumn

snowstorms but others did not.
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Many authors (Leopold et al. 1951, Steery 1979,
Kasworm 1281, Rosgaard 1981) felt that fall migration was
precipitated by snow accumulation on the summer range.

In these studies deer typically crossed high elevation
passes during migration. Other studies (Nyberg 1980,
Ishle 1982 and Brown pers. comm.) have indicated that
movements toward winter range may occur, at least in part
independent of snow accumulation. 1Ishle (1982) believed
that migrational timing was partly traditional. Bertram
and Rempel (1977) associated early migration of deer from
higher elevations with dessication of forage due to
earlier frost at high elevations. They also noted that
early snow storms would set higher elevation deer into
downward motion but that a moderation in the weather
could reverse migration.

Fall weather apparently influenced the length of time
deer remained on transition areas. Radiomarked deer
stayed on transition areas until mid December in 1984 but
the majority of radiomarked deer were on winter home
ranges by the first week in December in 1985 following é
period of severe weather in November. Haynes and Trent
(IDFG files, Idaho Falls, Idaho) have noted large numbers
of deer on transition ranges of Willow Creek and
Wolverine winter ranges during helicoptef trend‘flights

in late December-early January in mild winters.
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The timing of spring migration varied more than that
of fall migration and seemed to correspond to moderation
of late winter-early spring conditions and green-up as
noted by other researchers (Leopold et al. 1951, Pac
1976, Bertram and Rempel 1977, Kasworm 1981, Ishle
1982). However, Nyberg (1980) found that deer remained
on winter range in the Bridger Mountains an average of 45
days after migration corridors were snow free.

Migration corridors and transition ranges identified
in this sfudy were used in spring and fall as has been
found in studies of other migratory herds (Richens 1967,
Pac 1976, Bertram and Rempel 1977 and Kasworm 1981).
Extent of use of transition ranges in the spring depended
on how early deer left the winter range. There was
essentially no use of the Tex Creek transition range in
1984, moderate use in 1985 and heavy in use 1986.

Unlike the findings of Ackerman et al. (1984), deer
on the Willow Creek study area did not necessarily use
the winter range closest to their respective summer
ranges. Other authors (Gruell and Papez 1963 and Riqhens
1967) have noted deer making longer than necessary
migrations and attributed it to tradition.

Sidehills dominated by open canopy vegetation types
were the most important terrain form in spring/fall

migration. This "preference" for open canopy types on
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Willow Creek transition ranges in late autumn may be
related to little hunting disturbance to force deer away
from forage areas. Nyberg (1980) determined that closed
canopy cover types were important components to migration
corridors. Bertram and Rempel (1977) suggested that
hiding cover was important on transition ranges largely

because of hunting activity.

Winter Range

Relocation data were too sparse to compare fidelity
to home ranges between years except that allldeer that
returned had winter home ranges in the vicinity of
relocations from other years. High fidelity of deer to
specific winter ranges and home ranges has been noted by
other investigators (Leopold et al. 1951, Gruell and
Papez 1963, Pac 1976, Bertram and Rempel 1977,and Ishle
1982) . Repeated heiicopfer disturbance on the WCWR
(Table 24) did not alter this fidelity, cause temporary
or permanent shifts in distribution, nor greatly
influence home range size. Leopold et al.(l9$l) and
Robinette (1966) also noted that deer could not be easily
driven from home areas by ground disturbance.

My data were insufficient to determine the effect of
winter severity on winter home range size. In severe

winters on WCWR I would expect deer to reduce movements,
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as feported by Youmans (1979) and Ishle (1982) for
Montana, and qoncentrate in riparian areas as during a
period of severe weather in December 1985 (Figure 2).
Haynes (pers.. comm.) and Youmans (1979) have noted
increased use of riparian areas during periods of severe
weather.

Junipers, when available, were heavily used on the
WCWR in early winter. The benefits of a tall overstory
for thermal protection were discussed by Leckenby et al.
(1982) . In areas where tall vegetative cover was not
available, deer utilized'sage/shrubland successfully.
Leckenby et al. (1982) indicated that shrub cover affords
a measure of thermal protection. The
south—-to-west-facing slopes selected by WCWR deer in
early winter generally are warmer and with‘lower snow
depths (Loveless, 1967).

Data on deer distribution by elevation in WCWR canyon
complexes cannot be interpreted in the same context as in
mountain foothill winter ranges.‘ In mountain-foothill
ranges deer move down slopes until tolerable conditions
are reached (Kuck et al. 1983) and can retreat upslope if
conditions moderate. In contrast, when deer reach their
respective subunits on WCWR, opportunity to change
elevation is limited by the depth of the canyon (109 m in

the Deer Heaven area). However, in early winter, deer
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selected lower elevations (canyon walls and riparian
areas) and in late winter, higher elevations (grain
fields on benches above canyons).

In 1985-86 I noted a sharp increase in use of green
wheat in late winter. Signs of deer activity were
uncommon in planted fields until a significant portion of
the snow accumulated in early winter had melted although
wheat was available under the snow throughout the -
winter. Other researchers (Schwarzkoph 1973, Hamlin 1974
and Nyberg 1980) have noted important use of agricultural
fields on or adjacent to winter ranges to mule deer in
early spring.

Although use of winter wheat was heaviest in late
winter on WCWR, deer were observed feeding in wheat in
mid January 1985 in the Deer Heaven area where wind had
cleéred snow from most fields. Early winter use of
winter wheat appeared to be inversely related to snow
cover and distance from the canyon rim to green wheat.

Diurnal observation likely underestimates total use
of winter wheat in spring. Observed use in the WCWR
peaked in late afternoon and presumably continued after
sunsgt. Youmans (1979) indicated that use of
agricultural fields in spring increased sharply after

dark.
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Availability of winter wheat in early épring can be
important. Early growth of grass species is nearly 100
percent digestible and is an excellent energy source.
Short (1981:125) indicated that March is the period when
deer increase forage consumption to meet increased
metabolic demands, and females prepare for rapid fetus
growth during the third trimester of pregnancy. Large
quantities of highly nutritional forage are important at
this time.

The role of winter wheat in‘deer nutrition during the
winter is less clear. Deer are physiologically adapted
to a low gquality diet during winter and voluntarily .
reduce their intake (Short 1981:113 and Mautz 1980:342),
but the presence of an easily available, high quality
forage may offset forage inadaquacies on the summer
range. Mackie (1981) noted that while winter forage is
inadequate for maintanence it "also supplement{s] and
determinefs] the rate and extent of use of body fat
reserves." |

Use of winter wheat should relieve pressure on native
browse species and could provide supplemental forage to
maintain higher wintering populations than could native
range alone. If winter wheat were unavailable, wintér
mortality could be expected to increase in

moderate/severe winters as occurred in 1984. Winter
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wheat was unavailable until spring due to rotation
patterns and below average wind conditions which allowed
snow to accumulate on bench tops. Five percent of the
deer counted during helicopter surveys in spring 1984

were winter kills.

Population Characteristics

Trend counts (Figure 13) on WCWR indicate that the
population had stabilized by 1982-83. However, sex/age
structure data indicate that the population was
increasing. Fawn:adult ratios were well above the 30:100
adults reported as adequate for population increases by
Nyberg (1980) in the Bridger Mountains and the 40-45:100
value calculated by Mackie (1983) for the less diverse
Missouri River Breaks of Montana. Male:female ratios.
observed in the WCWR, 29:100 females, were in the
20-40:100 ratio associated with lightly to moderately
hunted herds in Montana (Mackie et al. 1982).

Several scenarios could explain this abparent
contradiction. Parameters established for studies in
Montana may not apply to the Willow Creek population.
However, the Willow Creek study area has the physical
characteristics of all 3 of the major mule deer habitat
complexes (mouhtain-foothill, prairie breaks,

prairie—agriculture) described by Mackie (1983) and thus
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should show population structure characteristics
intermediate to those associated with mountain
populations and prairie populations.

My winter surveys were concentrated on identified
primary winter range. Wolfe (1976) pointed out the
difficulties in interpreting trend data when monitoring
only prime or "key" areas. These areas are likely to be
"filled" in all years of modest population densities.
Any significant downward change may appear only after
substantial reductions in peripheral winter range herds,
and no increases in population size will be noted once
£fill is achieved.

It is possible that winter severity determined the
number of deer actually using core winter range.
However, during the past 3 winters of severe, moderate
and mild weather, respectively, deer numbers were lowest
during the most severe winter, the reverse of what would
be expected. Also, trend cocnts onhtransition ranges
were not appreciably different between years and
radiomarked animals always returned to core winter range.

One explanation could be high spring mortality.
Early spring fawn:adult ratios were similar to early
winter ratios in 1985-86 thus eliminating the possibility
of extensive winter predation or winter kill, but this

did not account for losses during migration. Pac (1976)
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cited Gale (1976) as indicating that fawn mortality
occurred in spring while deer occupied t;ansition ranges
along migration routes. Pac (pers. comm.) lost 6
radiomarked deer on spring transition ranges following a
period of bad weather in April, 1986. ©No mortality was
recorded among radiomarked deer on Willow Creék
transition range during equally severe weather, nor has
such mortality been reported by IDFG personnel.

Tllegal harvest can be a significant mortality factor
in Idaho (Ackerman et al. 1983). However, there was no
evidence of poaching on WCWR during 1986.

Deer shifted to different winter ranges in 2 casés on
my study area (1 male and 1 female adult). MNyberg (1980)
and Ishle-(l982) had low percentages of animals change
winter ranges in studies in Montana. If shifts by marked
animals are proportionate to the population, they would
account for only 3 percent of the population of adult
animals.

Emigration by yearling deer and, particularly,
yearling males, is well known (Mackie et al. 1980, 1982
and Robinette 1966) and could account for the
discrepancies between population éharacteristics and
trend counts. Robinette (1966) determined that 37
percent of the mule deer males and 22 percent of the

females in his study area dispersed more than 4.8 km from




I N)

77

natal areas. Bunnell and Harestad (1984) determined that

27 percent (50 percent - of the males and 20 percent of the’

females) of black-tailed deer (Odocoileus hemionus

columbiana) dispersed more than 5.0 km from natal areas.

Given the tendency for animals in the genus Odocoileus to
form groups in late summer (Geist, 1981:215 and Mackie et
al. 1982:868), recently dispersed deer could attach
themselves to groups in their new areas and follow

dominant animals to new winter ranges.

Associations

Subunits identified on the WCWR for sampling purposes
apparently functioned as discrete winter ranges with
littlé or no interchange except during spring and autumn
migration periods. With the exception of the Clowards
and Ritter subunits; I identified no discrete
summer/winter range populations. This situation could
indidafe overlaps in summer range used by deer from
different wintering areas were such that no discrete
winter—-summer relationships exist (Zalunardo 1965) or it
could be due to insufficient sample size. Mackie et al.
(1980) found that each winter range population in the
Bridger Mountdins of Montana had a corresponding summer
range but 12-20 radio collars were necessary to delineate
each winter/summer randge relationship. None of the

subunits in the WCWR were sampled at this intensity.
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MANAGEMENT IMPLICATIONS AND RECOMMENDATIONS

Habitat Management

Livestock grazing is currently the only land use .with
high potential for altering the quality of summer ranges
on the study area. Heavy grazing pressure in late summer
and autumn has the potential for the greatest negative
impact on deer (Mackie 1981:502). The western region,
because of its more gentle terrain and the relatively
small, scattered patches of high quality deer habitat may
be most vulnerable to overutilization by livestock.
Livestock apparently concenfrafe in high quality mesic
patches of habitat essential to deer and opportunities
for deer to shift habitat use appear extremely limited.
\Moderate stocking rates should be adhered to (for the
benefit of the land as well as the deer). Livestock
operators should be‘encoufaged to move livestock
frequently so large areas of uniform disturbance are.
minimized, leaving deer the opportunity to move into
unused parts of their home ranges.”

Fencing patterns on public lands could be modified to

bisect linear patches of habitat or pléce adjacent

-
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patches in separate pastures. This would assure some

availability of essential high quality patches of habitat -

to deer locally in all years.

Transition ranges are important components of a
deer's seasonal range. In spring, the transition range
should allow deer to recover from possible winter
malnutrition and provide females with reserves to meet
the demands of rapidly growing fetuses. During the fall,
transition ranges represent tHe final opportunity for
deer to add toAthelfat reserves they will depend on in
the winter. In addition, high quality transition ranges
should hold deer longer, distributing‘pressure‘on the
range more evenly on a yearly basis.

Management of transition ranges could include
elimination of spring livestock grazing where such
activity behaviorally or physically limits the amount of
succulent new grasses and forbs available to deer.
Livestock grazing in the summer should not‘progress to
the point where livestock begin to ptilize browse
important to deer moving from summer rande in autumn
(Mackie 1981:501).

Transition ranges could also be improved following
the suggestions of Bertram and Rempel (1977). These
authors suggest planting 25 percent of the ground cover
in early season grasses for spring use and 20-40 percent

in preferred browse species for fall migration.
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The importance of riparian areas during severe
weéther on the WCWR indicates attention should be paid to
maintaining existing undisturbed riparian areas and
improving deteriorated areas. The most critical elements
would be dense thermal cover and adjacent stands of
important browse species.

Winter wheat/alfalfa plantings could be a valuable
tool for modifying deer distributions on winter range.
Plantings along the terminal ends of fall migration
corridors (below transition ranges) could slow down
migration into Willow Creek, and reduce pressure on
native vegetation. Shifts in distribution of 3 km or
more could be affected on the winter range. The
benchland/canyon situation of the WCWR allows deer to
visually asséss large portions of the winter range for
concentrations of other deer that might indicate a

superior food source.

Trend Monitoring

Concern over completing helicopter trend flights
within a short time period to avoid double counting
animals appears unfounded. My data indicate that deer
did not shift distributions during mid winter
_conditionsa A flight curtailed in mid January could thus
be resumed where it was terminated 1 or 2 weeks later

with little worry of duplication.
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Harvest

Current rates of harvest appear to be acceptable. The
Kepps subunit on WCWR appears to be the only subunit with
low male:female ratios indicative of heavy hunting
pressure (as used by Mackie et al. 1982:873). This
supports a hypothesis that Kepps largely winters deer
summering in the western and southern portions of HU 69 as
checkstation records (IDFG files Idaho Falls, Idaho)
indicate high hunter pressure, low success and few males
reported seen for that area. This is also consistent with
migration and distribution patterns of Kepps deer. |

Currently, the vulnerability of deer to harvest is not
increased by fall migration. Only record snows in autumn
could move a significant portion of long distance
migrating deer onto transition ranges before the hunting
seasons in other units were substantially over. Under
present regulations there should be little danger of over
harvest of the long distance segment of the WCWR deer
through double harvest. All seasons start at the same
time and the seasons on the winter range (with the
exception of the late control hunt on TCWMA) end
significantly earlier than the more distant units. A
re—~evaluation of migration data might be in order if these

season structures were to change dramatically.
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The HU 69 control hunt is an exception. If the mean
migration dates for radiomarked animals in 1984-86 were
representative of the population, by the end of the
controiled hunt on TCWMA, less than half of the wintering
deer are present on the winter range. This could lead to
overharvest of resident or some unidentified early

migrating segment of the male population.

Further Resgearch Needs

Stable trend counts in the face of contradictory
population parameters indicate the need to identify and
monitor peripheral winter randes. It will also be
important to distinguish between peripheral and secondary
ranges. Peripheral ranges will be occupied regardless of
winter conditions when populations are at or above a
threshold density on core ranges. Secondary randges will
be occupied only during mild winters. Some possible
peripheral ranges include Fall Creek, High Willow Ranch,
Hell Creek, Dan Creek and Black's Canyon.

Mortality surveys established on transition ranges in
the spring could provide documention of possible losses
to the population 'during this time. It is possible that
fawn mortality on transition rangeé far exceeds mortality

on winter range areas, at least in some years.
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The question of discrete summer range/winter range
relationships is still, to a degree, unsettled. Areas of
most concern should be the Kepps and Meadow Creek-Deer
Creek subunits on WCWR. These are suspected of wintering‘
many of the deer that summer in HU 69 which currently
sustains a very low hunter success rate.

The tight.association of deer marked in the Clowards
subunit points to one of the limitations of the net drive
technique of Beasom et al. (1980). Deer may form maternal
clans which share summer and winter ranges (Mackie et al.
1982:868) and the possibility of achieving a non-random
sample and distribution increases with the number of deer

captured ana\méfkgd on the same site.

~
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Table 21.

National Forest habitat and community types on the Willow Creek study
area (Mueggler et al. 1982 and Steele et al. 1983).

Cover . Distribution
Type Namel Importance Within Study Area
Conifer PSME/PHMA Minor Snake River drainage
gg{dg/AﬁCGL Minor Southeast corner e
SYAL Minor Tincup Creek and north
PSME/OSCH Major oughout
PSME/ SPBE Minor McCoy Creek and north
PSME/CARU Major Throughout
PSME/BERE Major Southern half
PSME/SYOR Minor Middle section
W Minor Eastern half
U Minor Throughou
PHMA Minor McCoy Creek and south
ABLA/LIBO Minor East of Afton, WY
VAGL/PAMY  Major North and soufh ends
ABLA/VAGL/ Major North and south ends
ABLA/VAGL/VAGL Minor Southern end
ARLA/SYAL Minor Wyoming border
ABLA/THOL Minor Northern end
ABLA/OSCH/PAMY  Minor Throughout
ABLA/SPBE Minor Northeast corner
ABLA/CARU Major Throughout
ABLA/BERE Minor Eastein border
PICO/VAGL Minor
Aspen POl’R/ABMR/ SYOR Minor Throughout
PICO/CARU Minor Scattered throughout
13‘?1,.1%’/‘"“”" Common Throughout
POI'R/AMAUSYOR Major Throughout
CARU ommon Throughout
PAMY/CARU  Minor Scattéred throughout
POTR/PAMY/GEVI ~ Minor Scattered throughout
POTR/ SYOR/! Major oughout
POTR/SYOR/RUOC  Major Throughout
POTR/GEVI Minor oughout
POTR/WYAM g:augor Throughtguté
POTR/CARU or Throughou
POTR/POPR Ma%or Throughout

Elevation

Range (m)
16462286
1829-2530

1830-2290

3 Number
Major Aspect Sampled

N
N
S and E
N

Various
Various
Various
Various

;qlarious
Various
Various

Various
Various

NN N

- o

[T

olS

1 See Table 22 for key to 4-letter plant species abbreviations.
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Table 22. Key to 4-letter plant species abbreviations.

Scientific Name

Common Name

ABLA Abies lasiocarpa

ACGL Acer glabrum

ACRY Actea rubra

AMAL Amelanchier alnifolia
BERE Berberis repens

CARU Calamagrastis rubescens
GEVI Geranium viscosissimum
LIBO Linnea borealis

OSCH Oshmorhiza chilensis
PAMY Pachistima myrsinites
PHMA Physocarpus malvaceus
PICO Pinus contorta

POPR Poa pratensis

POTR Populus tremuloides
PSME Pseudotsuga menziesii
RUOC Rudbeckia occidentalis
SPBE Spirea betulifolia
SYOR Symphoricarpos oreophilus
SYAL Symphoricarpos albus
VAGL Vaccinium globulare
VASC Vaccinium scoparium

WYAM Wyethia amplexicaulis

Subalpine fir
Mountain maple
Baneberry
Serviceberry
Oregon creeping grape
Pinegrass

Sticky geranium
Twinflower
Mountain sweetroot
Pachistima
Ninebark

Lodgepole pine
Kentucky bluegrass
Quaking aspen
Douglas fir
Western cone flower
White spirea
Mountain snowberry
Common snowberry
Blue huckleberry
Grouse wartleberry
Mule's ear




Table 23. Percent availability of cover typesl on winter survey routes on
Willow Creek winter range (n=total number of random points analyzed

in that subunit).

Open
Closed Open Scattered

Subunit Juniper Juniper Juniper Sage MB Grass Aspen RIP Agri. PP

Kepps Ty 8.5 4.8 67 34 % 0.2 0.5 1.0 54 4.4 0
n=411

Clowards 1354 s D 154 202203 0 273 6:8 42.8 3.8
n=575

Blacktail 3159 22 0.6 150 :0::9 6.0 255 03 1095140
n=315

Meadow Creek 2.7 1.9 1.4 5ha - a 0 1.8 6.4--1559--0
n=517

Deer—-Bear .10 29 1D 379 7468 1.6 6.6 Uisdo=d2 . 590012 6
n=686

Tex Creek 0.9 6.4 15 51,83 5l<% 0 10.0 3.4 8.3i:16.4
n=469

1 MB=Mountain Brush, RIP=Riparian, Agri.=Agricultural, PP=Permanent Planting.

96




Table 24.

Percent availability of topographical features in subunits on
Willow Creek winter range (n= number of points analyzed).

Percent Aspect

X Elev.
Subunit n (m) N NE E SE S SW W NW Flats Top
Kepps 279 1485 12.9 8.6 10.4 3.9 4.3 P i L 1.1 0 28.3
Clowards 303 1447 217227253 4.0 0 1¥.2 7.9 2.3 3.0 0 44 .6
Blacktail 262 - 1451 Bl e 0. 2 0 Sl 38" 103 3 ol 0 45.0
Meadow 343 145643 .5 5-8.8" 1378 Bl ab2 b )] a3 ARl 1.6 9.0 33
Creek
Deer-Bear 325 1480 22.7 1.2 7:0 4.4 7.9 6.1:19.0 0 157 8 7.6
Creek
Tex Creek 292 1535 11.3 8.6 3.8 14,0 2159 24 By e D w0 4.5 6.8
X 3011870 - 181 5.F 9.4 4:2 .- T0%H6 P O [ 3.8 Sad 22.0
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Table 25. Percent availability of cover types1 on summer range of the Willow
Creek study area (n=number of 35 mm slides analyzed).

Closed Open Closed Open Open
Regjonz Conifer Conifer Aspen Aspen Sage MB S/MB Grass Agri. RIP
W 2.6 1.0 12.6 0.2 47 .4 .24 0.8 4.8 24.9 0.7
n=100
SE SHi 6.3 8.9 0.5 334 B2 0 1Y 7.0 18
n=79
NE 2057 158 953 0.9 22259 TS e Y 3.6 9.1 0.5
n=121

1 MB=Presence of 5 percent or more of mountain brush (MB) species Purshia
tridentata, Amalanchier alnifolia, and Acer glabrum. S/MB= Sagebrush
dominated stands with 1-5 percent mountain brush species.

W=Western, SE=Southeastern, NE=Northeastern.
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Table 26.

Status as of October 31,

98

1986, of all deer
radiomarked on Willow Creek and Wolverine
winter ranges, 1983-1986.

Capture Summer
ID1 Age2/Sex3  Site HU Area Status
4019 Ad./F Clowards 66A Squaw Cr. Alive
4028 Ad./F Clowards 66A Trail Cr. Alive
4076 Ad./M Clowards WY Big Elk Cr. cu4
4107 Ad4./F Ritter 66A Trail Cr. Alive
4202 Ad./F Deer Heaven 69 Dan Cr. Alive
4300 Ad4d./F Meadow Cr. 66A Bridge Cr. Missing
4340 Y/M Clowards 66 Bear Cr. GH
4341 Y/M Ririe Dam WK
4371 Ad./F Ritter 66A Jacknife Cr. Alive
4427 Ad4./F Wolverine 76 Enoch Valley Alive
4510 Y/M Wolverine 69 Sheep Mtn. GH
4526 Ad./F Wolverine 69 Cellars Cr. Missing
4614 Ad./F Ririe Dam 66A Iowa Cr. Alive
4689 Ad./F Wolverine 76 Sheep Cr. Alive
4750 Ad./F Clowards 66A Trail Crs Alive
4825 Ad./F Blacktail 66 Shirley Cr. Alive
4881 Ad./F Ritter 66A Jacknife Cr. Alive
5060 Ad./F Ritter 76 Lanes Cr. Alive
5140 Ad./F Ritter 69 Meadow Cr. Alive
5191 "Ad./F Ritter 66A Bridge Cr. Alive
5276 Ad./F Blacktail 66 Deadman Cr. Alive
5375 Ad./F Blacktail 66A Harrison Cr. Alive
5587 Y/M Blacktail 69 Birch Cr. RK(?)6
5612 Ad./F Clowards 66A Squaw Cr. Alive
5638 Ad./F Kepps 76 Enoch Valley Alive
5663 Y/M Kepps WY Rock Lake Alive
5688 Ad./F Kepps 76 Stump Cr. Alive
5851 Ad./M Deer Heaven 69 Corral Cr. IK7
5916 Ad./M Kepps 69 Dan Cr. GH
5990 Ad4d./F Clowards 66A Squaw Cr. Alive
1. Freq. = frequency.
2. Y = Yearling and ad. = adult.
3. M = Male and F = Female.
4. GH = General Harvest.
5. WK = Winter Kill.
6. RK(?) = possible Road Kill.
d¢ IR = IllegalyvKill.




Table 27. Number and classification of mule deer harvested, by subunit, in Hunting
Unit 69 of the Willow Creek study area, 1981-85.

19811 1982 19832 19843 1985

Class? ? S T ST S-S R T N S e e SR R TR TS R T e R D U e a |

F/fawn ' Y- IR [t TR RN T T T R R L ety A NG i ] e S ST
F/Y R R SR SR Y e S e W e v R B (ot S YRS PR
F/Ad. AT TS i [ SR [ Sl B S L s sl CRRET A e e 1 L I | o
Bl /06 400 G TR Tt R 00 1 A 0 S G0N0 00 0 2 1 05 0.0 10 %E0
M/fawn P I AT Tl L i i R | T et R (T D [T A e T
WY (VRS et R i s P LR R LR T S T 8- 2 947 59 4 6L Jig Ep e g a o ige o
W/Ad. PRI Nt Rt iy o 1 [ S R IR U ey e R s U e S IRl WA R e T S
M/uc OB =00 23050 0 = 007 80 Ty so0 s 2 ey Dy Tl L I SO0 R0l =000 o 055 BUSTREE I S 0r “Ig D
Sum 3 o 36 B2 y TS IR TS T e T 4 268.37.-25 536..'9:58.-T7.9. 8§ 2-9B=B = 7 2078

107 26 44

1 No antlerless season in Subunit 1.
2 wolverine Canyon Check Station established.
No antlerless season in entire unit.
4 p=female, M=male, Antl.=antlerless, UC=unclassified, Y=yearling, Ad.=adult.
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Figure 15. Winter home range minimum convex polygons
(years combined) for deer radiomarked on
Willow Creek winter range,1984-86.
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Figure 16. Summer home range overlap of 3 female deer
radiomarked in the Clowards subunit of
Willow Creek winter range, January 1985.
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Figure 17.

Continued.
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