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Abstract:

A study was conducted in the Bridger Mountains of southwestern Montana from June 1976 through
April 1978. Objectives were (1) to obtain data on yearlong distribution, range use and population
characteristics of mule deer associated with the Schafer Creek winter range and (2) to compare findings
with those of earlier studies of deer associated with the nearby Armstrong winter range. Vegetation of
the Schafer Creek study area was described as consisting of 5 habitat series, comprising 18 distinct
habitat types. Series were: Idaho fescue with 2 habitat types covering 1.7% of the area; big sagebrush
with 2 habitat types cov-2.6% of the area; Douglas fir with 7 habitat types covering 61.9% of the area;
subalpine fir with 5 habitat types covering 30.7% of the area and; limber pine with 1 habitat type
covering 2.9% of the area. Nine adult females and 3 adult males were radio-collared and monitored
from the ground and 53 fixed-wing flights. An additional 17 mule deer were neck-banded. Movement
from the winter range by marked animals ranged from 0 to 29 km and averaged 4.8 km. Three holding
areas were delineated on two major travel corridors which were used by deer arriving on and departing
from the winter range. Associations among adult females appeared to affect summer, fall and winter
distributions. Home range size of radio-collared deer was: 111 ha for females and 387 ha for males
during the mild winter of 1976-77; 178 ha for females and 152 ha for males summer-early fall and; 58
ha for females during the more severe winter of 1977-78. Three radioed deer summering in heavily
forested habitats had significantly smaller home ranges than 8 others of broken timber habitats. Deer
appeared to habitually use the same winter and summering areas. Douglas fir habitats were the most
important in winter, spring and fall, and ranked second to subalpine fir in summer. Douglas fir/ Idaho
fescue was the most used habitat type in winter while subalpine fir/virgin's bower appeared to be the
most important summer type. Closed canopy habitats were important during spring and fall migrations.
Females with fawns occurred with greater than expected frequencies in certain habitat types
(PIFL/JUCO and PSME/FEID) during summer-early fall but not during the 1977-78 winter. Forbs and
browse were the most important summer forage classes used while browse, grass and forbs,
respectively, were the most important winter forage classes. There was an apparent 10-20% increase in
population and an increase in fawn production from the 1976-77 winter to 1977-78. Winter mortality
was approximately 17-19% in 1976-77, consisting primarily of fawns, and was estimated at a minimum
of 15%, including 34% of all fawns in 1977-78. Noted differences between the Schafer and Armstrong
areas were: more Douglas fir and subalpine fir habitats with shrub understories on the Schafer summer
area; no bitterbrush and much more Douglas fir/snowberry habitats on the Schafer Creek winter range
and; smaller home ranges and generally higher winter survival on the Schafer Creek winter range.
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ABSTRACT

A study was conducted in the Bridger Mountains of southwestern Mon-
tana from June 1976 through April 1978. Objectives were (1) to obtain
data on yearlong distribution, range use and population characteristics
of mule deer associated with the Schafer Creek winter range and (2) to
compare findings with those of earlier studies of deer associated with
the nearby Armstrong winter range. Vegetation of the Schafer Creek
study area was described as consisting of 5 habitat series, comprising
18 distinct habitat types. Series were: Idaho fescue with 2 habitat
types covering 1.7Z of the area; big sagebrush with 2 habitat types cow
2.6% of the area; Douglas fir with 7 habitat types covering 61.9% of the
area; subalpine fir with 5 habitat types covering 30.7% of the area and;
limber pine with 1 habitat type covering 2.9% of the area. Nine adult
females and 3 adult males were radio-collared and monitored from the
ground and 53 fixed-wing flights. An additional 17 mule deer were neck-
banded. Movement from the winter range by marked animals ranged from O
to 29 km and averaged 4.8 km. Three holding areas were delineated on
two major travel corridors which were used by deer arriving on and de-~
parting from the winter range. . Associations among adult females appear—
ed to affect summer, fall and winter distributions. Home range size of
radio-collared deer was: 111 ha for females and 387 ha for males during
the mild winter of 1976~77; 178 ha for females and 152 ha for males
summer—early fall and; 58 ha for females during the more severe winter
of 1977-78. Three radioed deer summering in heavily forested habitats
had significantly smaller home ranges than 8 others of broken timber
habitats. Deer appeared to habitually use the same winter and summering
areas. Douglas fir habitats were the most important in winter, spring
and fall, and ranked second to subalpine fir in summer. Douglas fir/
Idaho fescue was the most used habitrat type in winter while subalpine
fir/virgin's bower appeared to be the most important summer type. Closed
canopy habitats were important during spring and fall migrations. Fe-
males with fawns occurred with greater than expected frequencies in cer-—
tain habitat types (PIFL/JUCO and PSME/FEID) during summer—early fall
but not during the 1977-78 winter. Forbs and browse were the most
important summer forage classes used while browse, grass and forbs, res-
‘pectively, were the most important winter forage classes. There was an
apparent 10-207 increase in population and an increase in fawn produc-
tion from the 1976-77 winter to 1977-78. Winter mortality was approxi-
mately 17-197% in 1976<77, consisting primarily of fawns, and was esti-
mated at a minimum of 157, including 347 of all fawns in 1977-78. Noted
differences between the Schafer and Armstrong areas were: more Douglas
fir and subalpine fir habitats with shrub understories on the Schafer
summer area; no bitterbrush and much more Douglas fir/snowberry habitats
on the Schafer Creek winter range and; smaller home ranges and generally
higher winter survival on the Schafer Creek winter range.




INTRODUCTION

Ecology of mule deer (Odocoileus hemionus Rafinesque) in the
Bridger Mountain Rangc was ficst studied by Wilkins (1957) in the
vicinity of the Armstrong winter range in 1955-56. Since 1971, studies
have continued on the Armstrong area (Schwarzkoph 1973, Bucsis‘l974,
Hamlin 1974, Mackie et al. 1976, Pac 1976, Morton 1976, Mackie and
- Stewart 1976, Hamlin i977, Mackie and Knowles 1977, Yoﬁmans-1977,
Mackie et al. 1978, Youmans in prep.), In 1975, they were expanded to
compare ecological characteristics of mule deer populations and deer
ranges throughout the Bridger Mountain complex. |

Observations by Mackie, Hamlin and Mundinger (1976) and Mackie,
Pac and Jorgensen (1978) have indicated possible range—re;aced
differences in population cHaracteristics of mule deer associated with
different winter rcnges in the Bridger Mountains. Onc of these differ-
ences was apparently higher fawn production and/or survival among deer
wintering along the southern portion of the west slope of the Bridger
Range as compared with the Armstrong area on the northern portion.

This study was established during.the summer of 1976 to determine
mule deer range, range use and population characteristics on the south-
ern. area and to compare fiﬁdings with similac information from the
Armstrong area.. Data were obtained through full-time field work during
~ the summers of 1976 and 1977 anc the winter of 1977-~78 and part-time,

intermittent studiés at other times from June 1976 to April 1978.




DESCRIPTION OF THE STUDY AREA
The Bridger Mountain Range (Fig. 1) lies immediately northeast

of Bozeman, Montana, extending northwesterly in a gently curving

~arc for approximately 37 km. McMannis (1955) describes the

Bfidger Range as being formed primarily of steeply dipping Paleozoic
sediments (limestoné) with a narrow strip of Precambrian metamorphics
along the west front. This strip becomes wider south of a fault
passing through Ross Pass and includes much of the érea on which this
study was conducted. |

The study aréa was located on”Fhelwest slope of the Bridgers
approximately 13 km north of Bozeman and 12 km due east of Belgrade,
Montana. . 'The area is bounded on thé;eégtlby the Bridger Divide,
on the north by the Jones-Ross Creek Divide, on the west by the
Gallatin Valley floor and on the south by the Middle Cottopwood-
Walton—Sypeé Creek Divide. It encompassed approximately 51 kmz.
The Schafer Creek winter range comprised approximately 7.2 km2 as
a strip about 1.6 km wide between Middle Cottonwood Creek and Miser
Canyon (Figs. 1'and 4). This strip occurs on a mountainous convex-
ity, or toe, that extends westward into the valley floor, as does
the intensively studied Armstrong area, 14.5 km north.

Elevations of the study area range from about 1525 m, where the
mountains meet the valiéy floor, to 2793 m on Saddle Peak along the
Bridger Divide., Elevational limits of the winter range are 1525 m

to 2190 m; however, the majority of winter deer use occurs below




1980 m.

Five major permanent streams occur on the area; Middle Cottonwood,
Schafer, Bosfwick, Trﬁman and Jones Creeks. All flow iﬁ a general east
to west direction; and all, except Schafer Creek, oriéinate along the
Bridger Divide. This creates a series of distinct east-west ridges
and extensive steep slopes of northerly and soufherly aspect.

Typical éf the interior are many limestone outcropé, ledges and talus
sldpes.

At low-elevations on the winter range (1525 m to 2190 m) forest
cover consists of stands of Douglas fir (Pseudotsuga menziesii (Mirbel)
Frenco.) on north-facing slopes. Douglas fir extends upward to domi-
nate all aspects of the summering area to an elevation of about 2195
m. At higher elevations subalpine fir (4bies Zaéiocarpa (Hook)
Nutt.) and limber pine (Pinus flexilis James.) predoﬁinate as either
relatively open fores% or dense clumps of trees with mountain meadows
between’them.

The vegetation on the southerly and westerly slopes of the winter
range tends to be open shrub-grassland or open Douglas fir—bunchgfass
communities. Dominant shrubs were big sagebrush (Artemisia tridentata
Nutt.) and Rocky Mountain juniper (Juniperus scopulorum Sarg.). Domi-
nant bunchgrasseslwere bluebunch wheatgrass (dgropyron spicatum (Pursh)

Scribn. and Smith) and Idaho fescue (Festuca idahdensis Elmer). The
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5
open Douglas fir-bunchgrass communities occurred in all drainagés at
elevations less than 2073 m; above this bunchgrasses are replaced by
elk sedge (Carex geyeri Buott.). |

Approximately 86 percent of the study area is federally owmed
and administered by the U.S.D.A., Forest Service, Gallatin National
Forest. Sixty-five percent of the Schafer_Creek winter range is
lp;ivately owned. At present access into the area is through private
lands; however, a U.S. Forest Service access foad foliowiné Middle
Cottonwood Creek_is under considergtionn Livestock are grazed at least
seasonally over the entire area. The‘Natibnal Forest lands include
four cattle allotments permitting a total of 103 head of ééttle frpm
July 1 through October 15 in the area from Jones Creek south to
Middle Cottonwood Creek (ﬁ. Duncan, U.S. For. Ser., Bozeman Ranger
District (Pers. Comm.)). There has been no extensive logging on the
area, which is cur&entlyuclassified as non-commerical forest-land.

The area is relatively inaccessible and human activity is very minor
throughout the year, except during hunting season when there is moder-
ate hunting pressure in the Middle Cottonwood drainage;

In addition to mule deer, the area is also used by small numbers
of elk (Cervus canadensis ne.Zson'L), mountain goats (Oreamnos americanus),
moose (Alces alces shirasi) and black bear (Ursus americanus).

Climatological data (U.S. Department of Commerce) from two U.S.

Weather Bureau Stations, Belgrade FAA (airport) and Montana State
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University at Bozeman, for the period of January 1977 through April
1978 are presented in Table 1., Although both of these stations are
not on the study area (Fig. 1), they may be indicative of climatic
conditions. The 30 year meén annual temperature was 5.4°C and 6.2°
C, and precipitation was 34 cm and 47.5 cm for Belgrade and Bozeman,
respectively. The annual temperatufe for 1977 was 5.7°C and 7.10C,
and precipitation was 39.7 cm and 52.7 cm fof Belgrade and Bozeman,
respectively; 1977 was therefore somewhat warmer and wetter than
average. Approximately the same amount of precipitation occurred
during the périod January-April 1978 but temperatures were colder
than the same period for 1977. This resulted in greater snow depth
and more days of snéw cover in 1978. Both January-April periods
were warmer and considerably drier than normal as indicated byl30

year means.




Table 1. Climatological data of the U.S. Department of Commerce’ weather stations, Belgrade
FAA (airport) and Montana State University weather statioms.

Temperature °c Precipitation cm Magiggm Days of
Weather ' 30 Yr. 30 Yr Snowfall Depth Snow on
Month Station Mean Mean Mean Mean cm cm Ground >2.5 cm,
Jan 77  Bell -10.3 - 8.7 1.70  1.68 . 33.3 ©20.3 31
MSU2 - 6.5 - 6.2° 1.52 2.34 34.3 22.9 ' 31
Feb Bel - 2.6 - 4.9 .23 1.04 2.5 2.5 10
MSU 1.0 - 3.2 .15 1.65 2.5 7.6 12
Mar Bel - 1.8 -2.2 3.94 2.21 39.4 10.2 20
MSU - 0.6 - 1.2 6.07 3.66 68.6 20.3 29 .
April | Bel 8.1 5.1 .89 2.95 3.6 o 2.5 1
MSU 8.9 5.5 1.45 4.52 14.5 20.3 6
May Bel 9.9 10.4 6.50 5.33 5.1
' MSU 10.2 10.4 9.75 6.78 8.6
June Bel 17.3 14.3 5.89 6.78
MSU 17.3 14.2 5.61 8.18
July Bel - 19.1  19.2 2.16  2.79
MSU 18.6 19.1 5.69 3.30
Aug Bel 17.6 18.3 3.51 2.92
. MSU 17.7 . 18.3 5.41 3.48
Sept. - Bel  12.4  12.4 7.62  3.53
MSU 13.3  12.9 7.32 4,47




Table 1. (continued)
Temperature °c Precipitation cm Magimum Days of
Weather 30 ¥r 30 Yr Snowfall Deggﬁ Snow on
Month Station Mean Mean Mean Mean cm cm Ground ¥ 2.5 em
Oct Bel 7.1 6.9 2.59 2.54
MSU 8.4 7.7 3.66 3.71
Nov Bel - 1.7 0.7 2.06 2.06 13.5
MSU - - 0.2 0.3 3.02 3.20 30.5 20.3 11
Dec Bel - 7.2 - 5.8 2.59 1.50 29.0 20.3 22
MSU - 3.8 - 3.8 3.02 2.11 32.3 20.3 22
Jan 78 Bel - 8.8 - 8.7 2.06 1.68 19.1 20.3 31
MSU - 5.4 - 6.2 2.62 2.34 34.8 30.5 31
Feb Bel - 6.7 - 4.9 2.03 1.04, 19.8 22.9 28
MSU . - 3.2 -~ 3.2 2.21 1.65 38.4 27.9 28
Mar Bel 0.7 ~ 2.2 .99 2.21 9.9 20.3 19
MSU 2.9 - 1.2 1.88 3.66 11.7 25.4 19
April Bel 6.7 5.1 1.88 2.95 2.5 2.5 1
MSU 7.2 5.5 2.36 4,52 3.6
30 yr Bel 5.4 34.00
Mean MSU 6.2 " 47.50
1977 Bel 5.7 39.70
Mean MSU 7.1 42.70
Jan—Apr Bel - 2.7 7.87
30 yr X MSU - 1.3 12.17




.Table 1. (continued)

Temperature °c Precipitation cm Maximum Days of
Weather 30 Yr 30 Yr Snowfall -DSnog Snow on
Month Station Mean Mean Mean Mean cm: ' eg:{:l Ground ¥ 2.5 cm
Jan-Apr  Bel - 1.6 6.76
0.7 9.19

1977 X MSU

Jan—-Apr Bel -
1978 X MSU

QN
&~ O
O
o
~J

1Belgrade FAA, airport .
2Montana State University at Bozeman




METHOﬁS
Habitat Determination and Vegetation Analysis

Plant communities of the study area were tenf;tively delineated
fhroﬁgh field reconnaissance on both the winter range and the summef.
range. Final élassification of habitat types followed Pfister, et al.
(1974, 1977) for forest types, and Mueggler and Hdandl (1974) for shrub
and grassland types. Some additions were necessary where vegetative char-
acteristics encoﬁntered were not described by these authors. Tentative
plant communities and habitat types were outlined on copies of aerial
photographs in the field, and later refined to comnstruct a habitat
type map of the study area. 'A planimeter was used to measure the land
areas of the various habitat types.

Vegetative characteristics of habitat types on the winter range
were measured using 33 permanent transects established on representa-
tive sites within one to four stands of each type. Transects consist-
ed of ten poin;s 15 m'apart, in a straigh£ line perpendicular to the
fall line of the slope. Any deviations from this brought about by
local conditionsywére outlined on the back éf field data shee£s to
facilitate'futu;e relocation of the transect points. Thé pointslwere
used as the center of a 4 x 10 dm frame to estimate shrub canopy
cover. A 2 x 5 dm frame, . located in the lower right corner oflthe
larger plot frame, was used to estimate canopy éoverage of grasses
and forbs. Caﬁopy’coverage estimates followed Daubenmire (1959).

Coverage classes were: class 1 = 0-17; class 2 = 1-57%, class 3 = 5-25%;
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class 4 = 25f50%; clasé 5 = 50-75%; class 6 =;75;95%; and - class 7 =
95-100%.
| Tree and shrub densities were estimated using the point-centered
quarter technique (Cottom and Curtis 1956). Forest canopy cover was
estimated at two points along each permanent ‘transect using a spherical
densiometer (Lemon 1956). Four readings were made é; each ‘point, theﬁ
averaged for a stand estimate. Exposure and percent slope were esti-
mated using a Keuffel and Esser pocket transit. Elevations were‘deter—
mined in fhe field with a Thommen pocket altimeter and later cross
checked with a U.5.G.S8. topographic map. Common and scientific names
of plants encountered and collected followed Booth and Wright (1966),
Booth (1972), and Hahn (1973).
Mule Deer Habitat Use, Movements, and
Population Characteristics

Both ground and aerial observations of mule deer were recorded as
to time, habitat type where deer were first seen, physiognomy of thé
immediate aréa if nontypical forltﬁat habitat type, number of animals,
age, sex when possible, activity, marking, exposure, relative slope,
and elevation.

All oEservations were recorded on copies'of aerial photographs
and later assigned Universal Transverse Mercator (UTM) grid‘éystem
coordinates to facilitate movement and habitat usage analysis by

computer.
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To proyide data on year-long movements and habitat use; 12 adult ’
mule deer (3 hales, 9 females).wére fitted with.radié transmitter
collars in March 1977, while they were on the winter range. These.deer
were relocated weekly from fhe air from April 1977 through April, 1978,
and periodically from the ground througﬁout the year. Some éttempt
was made on nearly all relocations to achieve visual contact, to con-~ -
firm the exact location, determine the habitat type being used, énd
obfain supplemental information about,assoéiations4with otherldeer
and/or fawns. In addition there was a maximum of 26 neckbanded.mule .
deer on the study area during'spring and summer 1977. Nine of these
were'marked in the spring of 1975 (Mackie Pers. Comm.) and.i7 in
March and April, 1977. Neckbands were made of "Armortite' material
painted with identifying symbols (Mackie, et ai. 1976).

When considering movements, home range calculatiéﬁs, and habitat
use, seasons weré détermined for radioed animals as follows: sﬁring
began when an animal was firsf relocated off of the winter range and
ended when that animal was established on its summer range; summer-
early fall covered the entire péribd of timg an animél was‘on its
summer range. Sumﬁer iasted until the first snows and/or killingr
frosts, and early.fall ended with the animal's departure from the
summer home range. Late fall covered the time of migratipn to tﬁe
winter range. Winter extended from thévtime'an animal became

established on the winter range to the time of its departure.
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To relate seasons to other mule deer, average seasonal dates were
determined from movements of radio-collared animals with the follow-

ing results:

Winter 1976-77 Ended April 30

Spring May 1 - June 4

Summer . June 5 - August 25

Early Fall _ August 27 % November 14
Late Fall | November 15 - becember 20
Winter 1977-78 ~ December 2i - April 30

In using this method, seasons would probably vary slightl& from year
to year due to weather conditions which influence deer movements.

| Home range and ﬁovement data were analyzed by the minimum area
(Mohr 1949) method. Also, relative use of areas by mule deér was
documented as the‘areas were habitat typed.

Population estimates were derived as Lincoln (Overton and Davis
1969) and Schnabel (Overton 1965) indices from observations of marked
‘and unmarked animals during winter and early spring. Aefial.andground
observation provided estimates of fawn:female, fawn;aduli, and male:

female ratios for the population.

Food Habité

Food habits of mule deer were determined by examination of 24

feeding sites and the contents of five rumens of mule deer found dead
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" on the winter range. Feeding sites were examined as soon as possible,
or pracfical, after being used by mule deer. Instances of plant use
were recorded as described by Cole and Wilkins (1958). Rumen samples
were analy;ed acéording to the technique of Wilkins (i957). When
practical, availability of plant species present at feeding sites on
the summer range was determined by recording canopy cover ana fre-
quency of species in 10 to 20, 2 x 5 dm frames at the site. On the
winter range, availability Qas estimated from data collected at the

nearest permanent transect of the habitat type in which the feeding

gite occurred.




RESULTS AND DISCUSSION

Vegetation

On the winter range, three series of habitat types (h.t.s here-
after) were recognized. These included an Idaho fescué grassland
series comprised of two h.t.é, a big sagebrush shrub grassland series, .
also with two h.t.s, and a Douglas fir tree series comprising four
types, one of which has two phases. 1In addition, a mock-orange
' (Philadelphus lewissi Pursh.) h.t., was identified to occur 10ca1;y
within larger stands of other h.t.s, on the winter range.

Three series were found to occur on the summer range: Douglas
fir, subalpine fir, and limber pine which together comprised a total
of 13 h.t.s, one of which occurred as two distinct ﬁhases.

Fighteen h,t.s (Table~2) were then identified and deséribed for
the entire study area. Of tbese, four, PSME/SYAL, PSME/VAGL, ABLA/CLPS,
and ABLA/VAGL, coﬁprised two-thirds of the area; and PSME/SYAL alone
covered 43.8 percent of the winter range. Table 3 lists the h.t.s’
and the areas they comprise on the winter and summef ranées as well as
the entire study area as a whole. _Figures 2 and 3 depict the distribu-
tion and relationship of h.t.s on the area; while Tables 4, 5, 6 and 7
present data showing understory species composition as the mean canopy
coverage and frequency of occurrence of plant taxa among all frames
read énd their constancy of occurrence among all sites sampled for

each h.t.




16

Figure 2. Distribution of habitat types occurring on the north half
of the Schafer Creek study area.
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Figure 3. Distribution of habitat types occurring on the south half
of the Schafer Creek study area.
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2. Key to figures 2 and 3 and list of major habitat series and

types, of the Schafer Creek study area.

KEY:

Arabic numerals denote habitat series.

lLetters denote habitat types within series.

1. Festuca idahoensis Series

1A:
1B:

Festuca idahoensis/Agropyron spicatum
Festuca idahoensis/Agropyron smithii

2. Artemisia tridentata Series

2A:
2B:

Artemisia tridentata/Festuca idahoensis
Artemisia tridentata/Agropyron spicatum

3. Pseudotsuga menziesii Series

3A:
3B:
3C:

3D:
3E:

3F:
3G:
3H:
4. Abi
4A:
4B:
4C:

4D:
4E:

Pseudotsuga menziesii/Festuca idahoensis

Pseudotsuga menziesii/Agropyron spicatum

Pseudotsuga menziesii/Calamagrostis rubescens-
Calamagrostis rubescens phase

Pseudotsuga menziesii/Carex geyeri

Pseudotsuga menziesii/Symphoricarpos albus-
Calamagrostis rubescens phase

Pseudotsuga menziesii/Symphoricarpos albus-
Agropyron spicatum phase

Pseudotsuga menziesii/Physocarpus malvaceus-—
Calamagrostis rubescens phase

Pseudotsuga menziesii/Vaccinium globulare-
Vaccinium globulare phase

es lasiocarpa Series

Abies lasiocarpa/Arnica cordifolia

Abies lasiocarpa/Calamagrostis rubescens

Abies lasiocarpa/Carex geyeri- -
Pseudotsuga menziesii phase

Abies lasiocarpa/Clematis pseudoalpina

Abies lasiocarpa/Vaccinium globulare

5. Pinus flexilis Series

. 5A:

Pinus flexilis/Juniperus communis

k)

FEID/AGSP
FEID/AGSM

ARTR/FEID

. ARTR/AGSP

PSME/FEID
PSME/AGSP

PSME/CARU
PSME/CAGE

| PSME/SYAL—C

PSME/SYAL-A

_PSME/PHMA

PSME/VAGL
ABLA/ARCO
ABLA/CARU
ABLA/CAGE

ABLA/CLPS
ABLA/VAGL

PIFL/JUCO
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Table 3. Spacial composition of the Schafer Creek Study Area by
habitat type.

%

1

9 9 Entire % %
km mi Hectares Acres Area WR2 SR3
Entire Area 50.8 19.6 5083.5 12556.4 - - -
Principal
Winter Range 2.3 1.4 230.0 915.0 4.5 32 - -~
Total
Winter Range 7.2 2.8 714.8 1765.6 14.1 - -
Summer Range 42.8 16.5 4282.9 10578.8 84.4 — —
SERIES .
FEID Series 0.9 0.3 86.8 214.4 1.7 12.1 -
ARTR Series 1.3 0.5 131.1 323.8 2.6 18.4 -
PSME Series 3L.4 12.1 3143.0 7761.6 61.9 67.9 61.0
ABLA Series 15.6 6.0 1561.0 3854.5 30.7 — 36.4
PIFL Series 1.5 0.6 149.7 369.3 2.9 - 3.5
HABITAT TYPES e
FEID/AGSM 0.2 0.1 15.2 37.5 0.3 2.1 -
FEID/AGSP 0.7 0.3 71.6 176.9 1.4 10.0 -
ARTR/FEID. 1.0 0.4 99.9 246.9 2.0 14.0 -
ARTR/AGSP 0.3 0.1 31.2 77.1 0.6 4.4 -
PHLE/SYAL OCCURS ON SMALL LOCAL SITES OFTEN LESS THAN .5 HA IN SIZE
PSME/FEID 3.6 1.4 358.5 885.6 7.1 12.4 6.3
PSME/AGSP 1.5 0.6 146.2 361.1 2.9 8.2 2.0
PSME/CAGE 1.7 0.7 17%.6 423.9 3.4 —— 4.0
PSME/CARU 1.8 0.7 178.6 441.2 3.5 - 4.2
PSME/SYAL-C 7.8 3.0 776.5 1918.0 15.3 36.3 12.0
PSME/SYAL-A 2.4 1.0 238.4. 588.9 4.7 7.2 3.4
PSME/VAGL 9.6 3.7 955.5 2360.1 18.8 3.5 21.7
PSEM/PHMA 0.8 0.3 “81.5 201.3 1.6 - 1.9
ABLA/ARCO 0.3 0.1 27.2 67.1 0.5 - 0.6
ABLA/CLPS 7.3 2.8 726.1 1793.5 14.3 - 17.0
ABLA/CARU 0.6 0.2 56.0 138.3 1.1 — 1.3
ABLA/CAGE 0.5 0.2 48.2 119.1 1.0 —— 1.1
ABLA/VAGL 7.0 2.7 703.1 1736.6 13.8 — 16.4
PIFL/JUCO 1.5 0.6 149.7 369.8° 2.9 - 3.5
PSME/FEID & '
PSME/SYAL-A 2.4 0.9 235.5 581.7 4.6 —— 5.5

1Totals may not equal 100% due to rounding and planimeter.errors.’
2WR=Winter Range
3SR=Summer Range




Table 4. Mean percent canopy coverage/frequency of occurrence/constancy of important1 plant
taxa in grass and shrubland habitat types on the Schafer Creek study area.
Habitat Types~
FEID/AGSP FEID/AGSM ARTR/FEID ARTR/AGSP PHLE/SYAL
# Sites 3 2 3 5 1

TAXA # Frames 30 20 30 50 10
GRASSES AND SEDGES:
Agropyron smithii 4/.50/1.0
Agropyron spicatum 7/.37/1.0 2/.15/1.0 13/.47/1.0  20/.58/1.0  10/.10/1.0
Bromus carinatus 1/.03/.33 2/.07/.33
Bromus tectorum 9/.73/1.0 4/.40/1.0 1/.13/1.0 12/.72/1.0 5/.20/1.0
Bromus spp ’ Tr3/.10/.5
Danthonia unispicata 3/.15/.50
Festuca idahoensis 8/.23/.67 6/.25/1.0 11/.40/1.0 3/.08/.60
Koeleria cristata 4/.30/1.0 2/.25/1.0 4/.50/1.0 6/.26/.80
Poa pratensis 13/.30/.33 43/.80/1.0 4/.13/.33 S
Poa sandbergii 1/.03/.33 1/.23/1.0 1/.12/.80
Poa spp 5/.27/.67
Stipa Comata 2/.07/.67
Unidentified grasses 1/.05/.50
TOTAL GRASSESY 51/1.0/1.0 70/1.0/1.0 34/.87/1.0 38/.92/1.0 15/.30/1.0
FORBS:
Achillea millefolium 7/.50/1.0 5/.35/1.0 6/.33/1.0 3/.24/1.0 2/.10/1.0
Alyssum alyssoides 4/.90/1.0 1/.10/.50 2/.43/1.0 3/.82/1.0
Apocynum androsaemifolium ‘ 2/.10/.33
Artemisia ludoviciana 2/.10/1.0 7/.30/.50 1/.02/.20
Aster pansus 4/.10/.50 '
Aster spp 1/.03/.33
Balsamorhiza sagittata 13/.30/1.0 7/.10/.50 11/.33/1.0 17/.32/.80 2/.10/1.0
Brodiaea grandiflora © .Tr/.03/.33
Cerastium arvense 11/.67/1.0 © 9/.63/1.0 7/.58/1.0




Table 4. (continued)

Habitat Types

FEID/AGSP FEID/AGSM ARTR/FEID ARTR/AGSP PHLE/SYAL
# Sites 3 2 3 5 1

TAXA # Frames 30 20 30 50 10
FORBS: (continued)
Chrysopsis villosa 4/.27/1.0 - 7/.10/.50 1/.03/.33
Collomia linearis Tr/.13/1.0 1/.14/.80
Comandra umbellata . 1/503/.33 5/.30/1.0 3/.17/1.0 2/.12/.60
Epilobium paniculatum 1/.20/.67 1/.20/.50 1/.03/.33 1/.18/.60
Galium triflorum ' 1/.02/.20 7/.30/1.0 -
Gaura coccinea 1/.03/.33 3/.15/.50
Helianthella uniflora ' 3/.05/.50
Hieracium cynoglossoides 1/.03/.33
Lactuca serriola 1/.05/.50 2/.20/1.0
Linum perrene 2/.03/.33 Tr/.05/.50
Lithospermum ruderale 1/.10/1.0 o
Lupinus spp 2/.10/.67 Tr/.10/.50 8/.23/1.0 - " 4/.16/.60 -
Monarda fistulosa Tr/.05/.50
Phacelia linearis 1/.33/1.0 ‘1/.23/.67 1/.40/1.0
Polygonum douglasii ‘ Tr/.13/1.0 1/.04/.20
Solidago missouriensis 7 4/.10/1.0
Tragopogon dubius 4/.23/.67 6/.45/1.0 2/.17/.67 1/014/1.0
Unidentified forbs Tr/.07/.33 Tr/.06/.40
TOTAL FORBS 42/1.0/1.0 43/.95/1.0 43/.97/1.0 36/.98/1.0 26/.60/1.0
SHRUBS AND TREES:
Amelanchier alnifolia : 2/.10/1.0
Artemisia tridentata 24/.60/1.0 11/.36/1.0
Clematis ligusticifolia : 8/.20/1.0
Philadelphus lewisii 35/.50/1.0
Prunus virginiana 6/.20/1.0
Rhus radicans 1/.10/1.0
Rhus trilobata 9/.10/1.0




~Table 4. (continued)

Habitat Typesr

FEID/AGSP FEID/AGSM ARTR/FEID ARTR/AGSP PHLE/SYAL

## Sites 3 2 3 5 1
TAXA ) . # Frames 30 20 ) 30 50 - 10
SHRUBS AND TREES (comntinued) o B
Rosa nutkana . 6/.15/.50 Tr/.04/.40 2/.10/1.0.
Rubus idaeus ’ " . ) 2/.10/1.0
Symphoricarpos albus - . _ : 7/.10/1.0
TOTAL BROWSE 00/ 00/ 00 - 6/.15/.50 24/.60/1.0 ll/.4b/l.0 54/.70/1.0
Selaginella densa 1/.03/.33 1/.04/.40
Moss » ’ 14/.40/1.0
Lichens ) Tr/.06/.40 :
TOTAL VEGETATION " 66/1.0/1.0 84/1.0/1.0 76/1.0/1.0 70/1.0/1.0 63/.70/1.0?3
Bareground 31/.80/1.0 8/.50/1.0 18/.70/1.0 22/.72/1.0 00/ 00/ 00
Rock - 2/.23/1.0 4/.25/1.0 3/.13/.67 ~ 6/.38/1.0 50/.70/1.0

Litter 69/1.0/1.0 84/1.0/1.0 80/1.0/1.0 69/.98/1.0 60/7.0/1.0

lTaxon which obtained a minimum coverage of .5% or frequency of .05.
2See Table 2 for habitat type abbreviations

31ess than 5% canopy cover or frequency of .05.

“Mean of the total plant class among sites.




Table 5. Mean percent canopy coverage/frequency of occurrence/constancy of importantl-
plant taxa in Douglas fir-grass habitat types on the Schafer Creek study area.

Habitat Type?

PSME/FEID PSME/AGSP PSME/CARU PSME/ CAGE
f# Sites 5 6 1 2

TAXA " # Frames 60 60 20 © 40
GRASSES AND SEDGES:
Agropyron spicatum 11/.42/1.0 13/.40/1.0 5/.20/1.0
Bromus carinatus 1/.07/.40 7/.35/1. 7/.25/1.0
Bromus tectorum 2/.23/.60 6/.35/1.0
Calamagrostis rubescens ' : 14/.35/1. 2/.08/.50
Carex geyeri 1/.05/.20 56/.95/1.C 54/.80/1.0
Carex spp 1/.07/.30
Elymus cinereus Tr2/.05/1. 1/.03/.50
Festuca idahoensis 11/.52/1.0
Koeleria cristata 3/.18/.60 1/.12/.50
Poa pratensis 1/.02/.20 , o
Poa sandbergii 2/.12/.67
Poa spp 1/.13/.20 1/.03/.50
Stipa comata 3/.07/.20
Stipa occidentalis 1/.02/.20
TOTAL GRASSES % 33/.92/1.0 22/.68/1.0 73/1.0/1. 63/.90/1.0
FORBS:
Achillea millefolium 5/.33/1.0 3/.25/1. 8/.33/1.0
Agoseris galauca 1/.02/.20 1/.10/1.
Alyssum alyssoides 1/.35/1.0 1/.32/1.0
Alyssum desertorum 1/.02/.20 :
Antennaria racemosa 14/.30/1. 1/.03/.50
Antennaria spp 1/.03/.40
Aquilegia flavescens 1/.03/.50
Arenaria congesta 1/.08/.40
Arnica cordifolia 11/.45/1. 1/.13/1.0




Table 5. (continued)

Habitat Types

Tragopogon dubius

PSME/FEID PSMFE/AGSP PSME/CARU PSME/CAGE
# Sites 5 6 1 2
TAXA ) # Frames 60 60 20 40
FORBS: (continued)
Artemisia campestris 1/.03/.17
Artemisia frigida 1/.05/.17
Artemisia ludoviciana 1/.02/.17 .
Aster conspicuus 4/.10/1.0 4/.15/1.0
Aster novae-angliae _ 18/.50/1.0
Balsamorhiza sagittata 14/.28/1.0 11/.22/.50 8/.15/1.0 8/.20/1.0
Cerastium arvense 9/.52/1.0 3/.18/.83 : 2/.10/1.0
Chrysopsis villosa 2/.07/.40 3/.20/.83
Cirsium undulatum 1/.03/.40 3/.20/.83
Comandra umbellata 1/.03/.40 1/.02/.17
Disporum trachycarpum 1/.02/.20
Epilobium paniculatum Tr/.05/.40 1/.05/.50
Eriogonum umbellatum 1/.02/.20
Fragaria vesca 13/.45/1.0 1/.05/.50
Fragaria virginiana 4/.13/.50
Helianthella uniflora . 1/.05/1.0 2/.05/1.0
Hieracium cynoglossoides Tr/.05/.40 1/.07/.33 3/.20/1.0 Tr/.05/.50
Lupinus spp 3/.07/.20 5/.15/1.0 5/.13/1.0
Osmorhiza chilensis . 2/.10/1.0
Phacelia hastata 1/.08/.40 Tr/.07/.33 1/.03/.50
Phacelia linearis 1/.12/.40 Tr/.10/.67 Tr/.08/.50
Polygonum douglasii 1/.12/.60 Tr/.05/.33
. Potentialla spp 1/.02/.20
Solidago missouriensis 1/.05/.20
Thalictrum venulosum 1/.08/.50
. 1/.13/.60

KA




Table 5. (continued)

Habitat Types

 64/1.0/1.0

82/1.0/1.

PSME/FEID PSME/AGSP PSME/CARU PSME/CAGE
# Sites 5 6 1 2
TAXA . ) ] # Frames 60 60 20 40
FORBS: (continued) ’
Valariana spp 3/.15/1.
Viola nuttallii Tr/.05/1.
Unidentified forbs 1/.03/.40 Tr/.07/.50 l/.Q8/.50
TOTAL FORBS 33/.95/1.0 20/.75/1.0 59/1.0/1. 37/.85/1.0
SHRUBS AND TREES:
Amelanchier alnifolia _ Tr/.OS/.S-O~
Artemisia tridentata 6/.15/.60 1/.02/.17
Berberis repens . 2/.05/.50
Juniperus communis 1/.05/1.
Juniperus scopulorum 5/.08/.40 4/.03/.33
Prunus virginiana . 1/.03/.40
Pseudotsuga menziesii Tr/.05/1. Tr/.10/.50
Rhus trilobata 2/.03/.33
Spiraea betulifolia ’ 8/.40/1.0
Symphoricarpos albus 1/.05/.40 2/.12/.50 2/.05/1.0 1/.05/.50
 TOTAL BROWSE 12/.33/1.0 7/.22/.83 2/.10/1.0 11/.45/1.0
Selaginella -densa 6/.20/.60 2/.07/.33
. Moss 2/.05/.50
Lichens K 1/.10/.40 -
Woodsia scopulina 1/.05/.40 _
TOTAL VEGETATION 44/.92/1.0 74/1.0/1.0

5z




Table 5. (continued)

Habitat Types

PSME/FEID PSME/AGSP PSME/CARU PSME/CAGE

# Sites 5 6 1 2

TAXA # Frames 60 60 20 40
Bareground 24/.60/1.0 15/.53/1.0 8/.35/1.0 4/.28/1.0
Rock 7/.30/1.0 22/.65/1.0 3/.25/1.0 8/.33/1.0
Litter : 67/1.0/1.0 69/1.0/1.0 87/1.0/1.0 81/1.0/1.0

1Taxon which obtained a minimum coverage of .5% or frequency of .05.

23¢e Table 2 for habitat type abbreviations.

3less than .5% canopy cover.

“Mean of the total plant class among sites.

9¢




.47/1.0
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Table 6. Mean percent canopy coverage/frequency of occurrence/constancy of important1 plant
taxa in Douglas fir-shrub and limber pine habitat types on the Schafer Creek study
area.

Habitat Types? , ,
PSME/SYAL PSME/SYAL PSME/VAGL PSME/PHMA PIFL/JUCO
CARU Phase AGSP Phase :
## Sites 7 2 -5 2 2
. TAXA # Frames 70 30 80 60 40

GRASSES AND SEDGES:

Agropyron caninum 2/.08/.50

Agropyron spicatum 11/.33/1.0 Tr3/.03/.50

Bromus carinatus 2/.27/1.0 1/.05/.50

Bromus tectorum 1/.01/.14 2/.30/1.0

Calamagrostis rubescens 30/.53/.86 2/.03/.50 28/.63/1.0 34/.60/1.0 2/.05/.50

Carex geyeri 3/.09/.29 14/.33/.50 2/.08/.40 8/.20/1.0

Carex spp 1/.04/.29 Tr/.07/.50

Festuca idaoensis 6/.17/1.0

Poa sandbergii Tr/.07/.50 .

Poa spp 1/.10/.57 2/.13/.50 1/.15/1.0

TOTAL GRASSES"® 39/.79/1.0 42/.97/1.0 30/.70/1.0 41/.72/1.0 4/.35/1.0

FORBS:

Achillea millefolium 2/.27/1.0 1/.02/.50 5/.20/.50

Agoseris glauca : ' 5/.33/.50

Allium spp 1/.08/.50

Alyssum alyssoides 1/.10/1.0

Anemone multifida ) 3/.20/.50

Antennaria racemosa 6/.40/.71 ©12/.49/1.0 5/.30/1.0 2/.13/.50

Antennaria spp 1/.07/.50

Aquilegia flavescens 2/.15/.50

Arabis nuttallii ‘ : 1/.40/1.0

Arenaria congesta Tr/.07/.50 _

Arnica cordifolia 1/.13/.57 5/.23/.10 11/.36/1.0 10/




Hieracium albiflorum

3/.38/.80

Table 6. (continued)
Habitat Types
PSME/SYAL PSME/SYAL PSME/VAGL PSME/PHMA PIFL/JUCO
CARU Phase AGSP Phase
ff Sites’ 7 2 . 5 2 2

TAXA # Frames 70 30 80 60 40
FORBS: (continued) '
Arnica latifolia 1/.05/1.0
Artemisia michauxina 1/.08/.50
Aster comspicuus 2/.10/.43 3/.12/1.0 6/.38/.50
Aster spp 1/.03/.50
Astragalus miser 3/.15/1.0
Astragalus spp. 2/.01/.50
Balsamorhiza sagittata 5/.13/.50
Bupleurum americanum : 2/.18/.50
Campanula rotundifolia 4/.35/1.0
Cerastium arvense 3/.33/1.0 Tr/.08/.50
Chimaphila umbellata 2/.06/.40
Chrysopsis villosa 2/.03/.50
Cirsium foliosum 3/.13/.50
Claytonia perfoliata 1/.27/.50
Collinsia parviflora 3/.37/.50
Collomia linearis Tr/.07/.50
Crepis atrabarba _ 2/.17/.50 :
Disporum trachycarpum 2/.14/.86 " 1/.03/.50 7/.30/1.0
Erythronium grandiflorum : 1/.07/.50
Frageria vesca 6/.40/.86 3/.10/.50 1/.04/.60 5/.33/1.0
Frageria virginiana 2/.03/.50
Frasera speciosa ‘ 2/.10/.50
Galium boreale : 9/.65/1.0
Hedysarum sulphurescens 1/.03/.20
Helianthella uniflora 1/.03/.50
Heuchera parvifolia Tr/.06/.57 .

8¢




Table 6. (continued)
Habitat Types
PSME/SYAL PSME/SYAL PSME/VAGL PSME/PHMA PIFL/JUCO
CARU Phase AGSP Phase

# Sites 7 2 5 2 2
TAXA # Frames 70 30 80 60 40
FORBS: (continued)
Hydrophyllum capitatum 1/.10/.50 :
Linum perenne Tr/.08/.50
Lomatum cous 2/.25/1.0
Lupinus sulphureus 2/.06/.43
Lupinus spp 2/.07/.50 1/.01/.20  4/.07/1.0
Myosotis sylvatica 2/.03/.50 :
Osmorhiza chilensis 1/.05/.40
Penstemon spp : 1/.05/.50
Phacelia linearis Tr/.10/.50 .
Pyrola secunda 3/.25/.80 1/.03/.50
Pyrola virens ‘ 1/.01/.20 2/.23/.50
Sedum lanceolata Tr/.07/1.0 1/.08/.50
Senecio canus ' 1/.13/.50
Senecio spp 3/.25/1.0
Smilacina racemosa 1/.03/.29
Taraxacum officinale 1/.05/.50
Thalictrum venulosum 2/.05/.50
Townsendia parryi 1/.10/.50
Tragopogon dubius 1/.07/.50
Trifolium haydenii 4/.18/.50
Valariana spp " 1/.03/.25 2/.13/.50
Viola nuttallii 1/.03/1.0
Zigadenus elegans . 4/.18/.50
Unidentified forbs 1/.07/.29
TOTAL FORBS 22/.80/1.0 28/.90/1.0 37/.81/1.0  36/.87/1.0 43/.98/1.0
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Table 6. (continued)

Habitat Types

PSME/SYAL PSME/SYAL PSME/VAGL PSME/PHMA PIFL/JUCO
CARU Phase AGSP Phase

# Sites = 7 2 5 2 2
TAXA # Frames 70 30 ) 80 60 40
SHRUBS AND TREES: 7
Acer glabrum : 3/.04/.43 1/.04/.40
Amelanchier alnifolia . 2/.05/.60 " 1/.05/1.0
Arctostaphylos uva-ursi 2/.03/.20
Berberis repens 1/.04/.43 1/.10/.80 1/.07/1.0 Tr/.05/.50
Clematis columbiana 1/.06/.43 2/.07/1.0
Juniperus communis ' 9/.15/1.0
Lonicera utahensis 2/.04/.60 ‘ ‘
Physocarpus malvaceus 22/.38/1.0
Prunus virginiana 1/.01/.14 1/.03/.50
Pseudotsuga menziesii 1/.10/.60
Rosa spp 1/.03/.20
Shepherdia canadensis 1/.01/.20 - 4/.08/.50
Spiraea betulifolia 12/.53/1.0 ( - 14/.60/1.0 23/.62/1.0 1/.08/.50
Symphoricarpos albus 15/.59/1.0 10/.30/1.0 1/.03/.40
Vaccinium membranaceum 31/.78/1.0
TOTAL BROWSE 30/.84/1.0 10/.40/1.0 48/.91/1.0 49/.93/1.0 16/.13/.50
Selaginella densa 3/.10/1.0 : o '
Moss 14/.83/1.0 11/.30/1.0 26/.79/1.0 59/.93/1.0
Lichens 4/.43/1.0
Woodsia scopulina 3/.26/.43 3/.20/1.0 : 7
TOTAL VEGETATION 75/1.0/1.0 66/1.0/1.0 74/.99/1.0 88/1.0/1.0 52/1.0/1.0
Rocke o 10803 wrano 30840 0 .89 330398
Litter . 74/1.0/1.0 74/1.0/1.0 "85/1.0/1.0 78/1.0/1.0 %géé.g{%ég

iTaxon which obtained a minimum of .5% or frequency of .05.
Mean of the total plant class among sites. ’

3less than. .5% cano coveyr
“Mean of the total g¥a

er.
nt class among sites.

"ot
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Mean percent canopy coverage/frequency of occurrence/constancy of important! plant

Table 7.
taxa in subalpine fir habitat types on the Schafer Creek study area.
o Habitat- Types? . ]
ABLA/ARCO ABLA/CLPS ABLA/CARU ABLA/CAGE “ABLA/VAGL
‘ PSME Phase .
f Sites 1 2 2 1 4
TAXA # Frames 25 40 60 20 - 80
GRASSES AND SEDGES:
Agropyron spicatum 1/.02/.50
Bromus carinatus Tr3/.08/1.0 2/.10/.50 1/1.5/1.0 o
Calamagrostis rubescens 2/.10/.50 21/.60/1.0 1/.05/1.0 2/.09/.25
Carex geyeri 4/.10/.50 37/.62/1.0 38/.75/1.0 12/.30/.75
Elymus cinereus 5/.13/1.0 6/.21/.50
Festuca idahoensis 1/.05/1.0~
Poa spp 2/.12/1.0 "14.15/.50 1/.10/1.0 2/.06/.25
Unidentified grasses 3/.19/.50
TOTAL GRASSES"* 2/.20/1.0 6/.35/1.0  60/.97/1.0  39/.85/1.0 24/.64/1.0
FORBS:
Achillea millefolium 4/.20/1.0 2/.08/1.0 4/.23/.50- 7/.40/1.0
Agoseris glauca ‘ 3/.15/1.0 '
Allium brevistylum 3/.28/1.0 1/.10/.50
Anemone multifida : 1/.08/1.0
Antennaria racemosa ' Tr/.08/.50 4/.28/1.0 1/.05/1.0 1/.09/.50"
Aquilegia falvescens 4/.20/1.0 4/.10/.50 3/.10/.50 . '
Arabis nuttallii 4/.60/1.0 " 2/.08/.50
Arnica cordifolia 25/.76/1.0 20/.60/1.0 12/.52/1.0 22/.65/1.Q 30/.84/1.0
Arnica latifolia 4/.15/1.0 1/.15/1.0
Aster conspicuus 3/.10/.50 9/.27/1.0 - 7/.19/.75
Aster engelmannii 7/.23/.50 1/.02/.50
Aster novae-angliae : ' 4/.17/.50
Aster spp 3/.12/1.0 8/.40/.50
1/.08/1.0

Astragalus miser
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Table 7. (continued)

Habitat Types )
ABLA/ARCO ABLA/CLPS ABLA/CARU ABLA/CAGE ABLA/VAGL
. 4 ' PSME Phase
: # Sites 1 2 2 1 4
TAXA # Frames 25 40. 60 20 80
FORBS: (continued)
Balsamorhiza sagittata 1/.02/.50 6/.25/1.0
Besseya wyomingensis 1/.03/.50 -
Campanula rotundifolia Tr/.08/1.0
Castilleja miniata 2/.08/1.0
Catillleja pulchella 2/.10/1.0
Cerastium arvense 1/.02/.50 Tr/.05/1.0
Chimaphila umbellata - 2/.10/.75
Cirsium foliosum 3/.08/.50
Claytonia lanceolata 6/.80/1.0
Collinsia parviflora 1/.05/1.0
Delphinium bicolor 1/.25/1.0
Erigeron spp 1/.05/1.0
Erythronium grandiflorum 1/.05/1.0 1/.03/.25
Fragaria vesca : 6/.25/1.0 1/.05/1.0 1/.06/.25
Frasera speciosa 4/.10/1.0 1/.03/.25
Galium boreale 10/.32/1.0 9/.45/1.0 5/.20/1.0 1/.04/.25
Galium triflorum 1/.04/.50
Geraniuvm viscosissimum 1/.03/.50
Goodyera oblongifolia 2/.07/.50 3/.19/.75
Habenaria spp Tr/.05/1.0
Hieracium albiflorum 2/.13/.50 ' 2/.23/.75
Hieracium cynoglossoides 1/.02/.50 2/.10/1.0
Hydrophyllum capitatum: , 1/.15/1.0
Lomatum cous ' ' Tr/.05/1.0
. Lupinus caudatus - 2/.45/1.0
Tupine spp . o 3/.13/.50 '
Mertensia oblongifolia 1/.04/1.0 1/.03/.50

(4




Table 7. (continued)
Habitat Types
ABLA/ARCO ABLA/CLPS ABLA/CARU . ABLA/CAGE ABTA/VAGL
. PSME Phase
f Sites 1 2 2 1 4
TAXA # Frames 25 40 60 20 80
FORBS: (continued) )
Osmorhiza chilensis 4/.28/1.0 1/.07/1.0 4/.26/1.0
Pedicularis paysoniana 1/.04/1.0 :
Pedicularis racemosa 4/.13/.50
Potentialla spp 1/.12/1.0 Tr/.05/.50
Pyrola secunda '2/.18/1.0 4/.21/1.0
Ranunculus spp 5/.24/1.0 ‘
Senecio crassulus 7/.24/1.0 2/.20/.50
Silene parryi 1/.04/1.0 : _
Taraxadum officinale 1/.08/1.0 " 1/.05/1.0 : 1/.03/.50w
Thalictrum occidentale 7/.20/1.0 ) 15/.37/1.0 9/.29/1.0%
Thalictrum venulosum 27/.48/1.0 )
Trifolium haydenii 9/.48/1.0 9/.23/1.0
‘Valariana dioica 4/.20/1.0
Valariana spp 1/.02/.50
Viola nuttallii 1/.08/1.0 2/.15/1.0
Zigadenus elegans 2/.08/1.0
Zigadenus venosus 1/.10/1.0 _
TOTAL, FORBS 62/.88/1.0 70/.93/1.0 50/.97/1.0 46/.95/1.0 48/.95/1.0
SHRUBS AND TREES: . _
Abies lasiocarpa 16/.40/1.0 9/.20/.50 -2/.07/.50 '5/.05/1.0 5/.24/1.0
Acer glabrum : ' 1/.04/.25
Berberis repens 1/.03/.50 1/.10/1.0
Clematis columbiana - 2/.10/1.0 2/.10/.25°
Clematis spp 1/.03/.50 .
Lonicera utahensis 2/.03/.25




Litter

Table 7. (continued)
. Habitat Types
ABLA/ARCO ABLA/CLPS  ABLA/CARU ABLA/CAGE ABLA/VAGL
. PSME Phase
1 2 2 1 4
TAXA , 25 40 60 20 80
SHRUBS AND TREES: (continued)
Picea spp 1/.05/.50
Pseudotsuga menziesii 1/.11/.50
Ribes setosum 2/.04/1.0
Rosa spp 1/.04/.25
Shepherdia canadensis , _ 1/.01/.25
Spiraea betulifolia 1/.03/.50  11/.48/1.0 9/.30/1.0
Symphoricarpos albus 1/.05/.50 2/.04/.25
" Vaccinium membranaceum ©39/.76/1.0
Vaccinium scoparium , 2/.05/.25
TOTAL BROWSE 17/.44/1.0 11/.25/.50 16/.55/1.0 5/.05/1.0 50/.86/1.0
Selaginella densa : 7 3/.40/1.0
Moss 13/.48/1.0 3/.28/1.0 .5/.25/.50 1/.10/1.0 13/.51/1.0
Lichens 1/.35/1.0
Polystichum lonchitis o , . Tr/.01/.25
TOTAL VEGETATION ©76/1.0/1.0 75/.98/1.0 . 80/1.0/1.0 70/1.0/1.0 78/.99/1.0
Bareground 00/ 00/ 00 00/ 00/ 00 3/.15/1.0 7/.30/1.0 1/.06/.50
Rock 12/.48/1.0 1/.18/1.0 -4/.20/1.0 9/.50/1.0
85/1.0/1.0 91/1.0/1.0 88/1.0/1.0 80/1.0/1.0 95/1.0/1.0

lTaxon which obtained a minimum coverage of .5% or frequency of .05.

2See Table 2 for habitat type abbreviations.
31ess than .5% canopy cover. _
Mean of the total plant class among sites.
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Festuca idahoensis/Agropyron smithii (FEID/AGSM)
(Idaho fescue/western wheatgrass h.t. (Mueggler 1974))

This h.t. occurred at the base of the mountains on gentle roll-
ing or flat footslopes of the winter range at elevations below 1585
m. In most areas the original TIdaho fescue/western wheatgrass
(Agropyron smithii Rydb.) community has been replaced by agricultural
crops or_seedéd pasture or is grazéd heavily by domestic livestock.
Bucsis (1974) also described this h.t. in the Bridger'Mountains 14.5
km north on the Armstrong winter range. It was a relétively‘minor
h.t., 'éurrently making up only 2.1 percent of the wintér range
(Table 3). Low-growing vegetationwas well developed, with grasses
having a mean canopy coverage of over 69 percent (Table 4). Major'
grasses were Idaho.fescue, western wheatgrass, cheatgrass brome
(Broﬁus tectorum 1..), and Kentucky bluegrass (Péa>pratensis L.). - The
latter, possibly due to grazing influences'(Bucsis 1974), was by far
‘the predominant grass, averaging 43 percent canopy cover for the two.
sites sampled. Principle forbs were western yérrdw (Achillea mille-
folium 1L.), cudweed sagewort (Artemis?a Zuddviciana Nutt.), arrowleaf
balsamroot (Balsamorhiza sagitt&ta:(ﬁursh) Nﬁtt,); goldén—astér (Chryso-
psis viZZos&\(éursh) Nutt.), and éommdn salsify (Tragopogon dubius
Scop.). Shrubs occurred as small thickets of nootka‘rose (Rosa nufhnm
Presi.) and chokecherry (Prunus virginiana L.) or as stringers of

willows (Salix spp) along ditches and small streams.
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Festuca idahoensis/Agropyron spicatum (FEID/AGSP)
Idaho fescue/bluebunch wheatgrass h.t. (Mueggler 1974)

This was the typical grassland type of the area. It was found
throughout the winter range, but was eépeciaily prevalent north of
the mouth of Bostwick Canyon where it appearéd to replace big sage—
brush dominated h.t.s. It occurred on southerly and westerly ex-~
posures at elevations between 1890.-m and 1645 m. it comprised 10
percent of the winter range. Small stands méy also be found on the
summer range as openings on steep dry southerly and westefly exposures
within larger stands of other h.t.s. Grags cover was primarily bunch
grasses such as Idaho fescue, bluebunch wheatgrass and Junegrass
(Koelaria cristata (L.) Pers.). Important forbs were western yarrow,
arrowleaf balsamroot, field chickweed (CeraStium arvense L.), pale
alyssum (4lyssum alyssoides L.), and common salsify. Shrubs were of
minor importance, occurring as very widely scattered big sagebrush’
and/or Rocky Mountain juniper plants.

Artemisia tridentata/Festuca idahoensis (ARTR/FEID)
Big ségebrush/ldaho fescue h.t. (Mueggler 1974)

The aspect of this type was a sagebrush éréssland with conspicuous
amounts of Idaho fescue and bluebunch wheatgrass and widely scattered
Douglas fir and Rocky Mountain juniper. The type was genérally found'
on the winter range at elevations from 1768 m to 2360 m. It comprised

14 percent of the winter range. The big sagebrush/Tdaho fescﬁe,h.t.
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appeared similar to the big sagebrush/bluebunch wheatgrass h.t. ;
however, Idaho fescue had a canopy coverage of 5 percent or more -
(Mueggler 1974) and the total vegetative cover wasbetter developed as
a result of greater shrub and forﬁ cover (Table 4) than in the ARTR/
AGSP h.t. Also, ARTR/FEID generally oeccurred at higher elevations and/
or in more mesic situations, such as the heads of the small edst-west
drainages along the mountain front and along ridges that collect
considerable amounts of snow.

Important grasses were bluebunch wheatgrass, Idaho fescue and
Junegrass. = Conspicuous forbs were arrowleaf balsamroot, field chick-
weed and lupine (Lupinus spp). Big sagebrush was the only
conspicuous shrub.

Artemisia tridentata/Agropyron spicatum (ARTR/AGSP)
Big sagebrush/Bluebunch wheatgrass h.t. (Mueggler 1974)

The aspect of this type was very similar to the ARTR/FEID h.t.
Important differences between the two h.t.s included a less conspicuous'
occurrence of arrewleaf balsamroot, more open vegetation with bare
ground more prevalent, and generally drier site conditioﬁs for fhe
ARTR/AGSP h.t. (Table 4). The ARTR/AGSP h.t. was found on the ﬁinter
range south of Bostwick Creek at elevations between 1615 m and 1890 m
on steep, well drained, south to west slopes. Rock outcrops and
loose, unstable soils were common site-characteristics. The type

comprised 4.4 percent of the winter range. Principal grasses °




38
recorded were bluebunch wheatgrass, Junegrass, and cheatérass brome.
Majqr forbs included: arrowleaf balsamroot,’field chiékweed; lupine
and pale alyssum. Big sagebrush was the dominant shruB with nootka
rose occurring in Jlesser amounts.
Philadelphus lewisii/Symphoricarpos albus (PHLE/SYAL)
Mockorange/Common snowberry h.t.

This was a distinct, tﬂough very minor type on the study area.
It occurred on steep, stable talus slopes of westerly and southerly
exposures ét the bases of major slopes and small draws below 1753 ﬁ.
Tt resembled the Acer glabrum/Philadelphus lewisii h.t. on the Arm-—
strong winter range (Bucéis 1974). The total area occupied was not
measured because stands generally were found on small (less than.,S
ha) local sites within other h.t.s.

Sgattered Douglas fir trees may provide a tall open overstory
but the patchy dense shrub understory 1-1% m in ﬁeight, is character-
istic:. The presence of soil at the surface was limifed and exposed
rock made up ovér 49 percent of the substrate at the one site sémpléd
(Table 4). Thislexplains the limited forb and grass cover. Wheréver
the tyﬁe occurfed, mockorange was the most abunaant shrub. Other
shrub species were numerous and included common snowberry (Symphorif
carpog albus (L) Blake), skﬁnkbhsh sumac (Fhus trilobata Rutt.),
chokecherry; and Rocky Mountain maple: (4cer glabrum). Important

grasses were bluebunch Wheafgrass and cheatgrass brome. Forb diversity
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was great with many species occurring among different sites but with
only three to four being important at any one site. Conspicuous forbs
included arrowleaf balsamroot, bedstraw (Gallium trifidum L.), golden-
rod (Solidago 'spp), and western yarrow. |
Pseudotsuga menziesii/Festuca idahoensis (PSME/FEID)
Douglas fir/Idaho fescue h.t. (Pfister et al. 1977)

This type was similar in.appearance and vegetational composition
to.the PSME/AGSP and PSME/SYAL-AGSP h.t.s. The presence or abundance
of 6ne or more species often was the criteria usea in selecfing oné
type over another. The PSME/FEID.and PSME/SYAL-AGSP types occurred on
less droughtly sites with PSME/AGSP occurring on steep warm dry sites
along the mountain front and on some of the major south slopes alongv
the lower portions of the larger canyons. This tfpe comprised 12;4
percent 6f the winter range aﬁd 7.1 percent of the-study area.

The understory was dominated by Idaho fescue and bluebunch wheat~
grass while needle-and-thread (Stipa comata Trin & Rupr.) aﬁd Junegrass
occurred in lesser amounts (Table 5). Cheatgrass brome.was common .

The major shrubs were big sagebrush and Rocky Mountain juniper. The
greater abundance of big sagebrush in this type also separatéd it from .
the two similar open-canopy Douglas fir typeé. Principal forbs were
arrowleaf balsamroot, field chickweed, western ya:row,'lupine, golden~-
aster, pale alyssum, along with many species occurring in minor

amounts (Table 5).
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Pseudotsuga menziesii/Agropyron spicatum (PSME/AGSP)
Douglas fir/Bluebunch wheatgrass h.t. (Pfister et al. 1977)

Douglas fir/bluebunch wheatgrass h.t. was the dry counterpart
of the Douglas fir/Idaho fescue h.t. Understory.vegetétion was less
well developed with a greater amount of bare ground,and'big sagebrush was
absent except for widely scattered individuals or small groups of
plants. This type was restricted to the mountain front except in
Jones Creek where it occurred on the nbrth side of the creek from
the mouth of the canyon upstream for approximately 2 Em. Elevations
ranged from 1494 m to 2042 m. -The type comprised 2.9 percent of the
entire study aréa and 8.2 percent of the winter range. The over-
story consisted of scattered Douglas fir with an occasional limber
pine and had a canopy covefage averaging 69.5 percent fo? two sites
measured.

The major grass was bluebunch wheatgrass, with cheétgrass bfome
and Sandberg bluegrass also conspicuous. Idaho fescue was not
encountered in plots on four of six of the sites sampled. The princi- -
pal shrub,wés Rocky Mountain juniper with lesser amounfs of skﬁnkbush
sumac and common'snowberry. The more abundant forbé included arrow-

leaf balsamroot, golden-aster, field chickweed and pale alyssum.

Pseudotsuga menziesii/Calamagrostis rubescens, CaZamagrostzs rubescens
phase (PSME/CARU~-CARU Phase)

Douglas f1r/p1negrass hit. pinegrass phase (Pfister et al. 1977)

This type was found only on the summer range. This type was
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measured as 4.2 percent of the summering area, but thié did not
include many sites, too small to measure, scattered across the area.
Locally it occurred in all major drainagés on minor slopes of all
exposures and small bénches at elevations betwee; 1950 m and

2316 m. Typically, stands closely resembled Pfister et al.'s
(1977) pinegrass phase; however, elk sedge usually was thg dominant
understory species with a caﬁopy coverage slightlf higher than‘that
of pinegrass (Culaﬁagrostis rubescens Buckley) (Table 5). Pac (19765
also described this type and phase for the Bridger range.

The overstory usually was doﬁina;ed by Douglas'fir wi;h ;cattered
limber pine occurring on‘calcareous sites apd occasional whitebark piné‘
on sites with a granitic:substrate. Understory species included elk
sedge, pinegrass, aster spp, heartleaf arnica, raceme pussytoes and
woodland strawberry. Shrubs.were of minor importance.. |
Pseudotsuga menziesii/Carex geyeri (PSME/CAGE)

Douglas fir/Elk sedge h.t. (Pfister et al. 1977)

This was another relatively open Douglas fir type found on dry,
steep slopes of the summer range on all but‘eas; and northeast,expo~
sures. It comprised 4 percent of the summering aiea at eleyations
between approximately 1950 m and 2360n1. The PSME/CAGE ‘an& PSME/
CARU habitat types are very similar,.the former p?obébly occurring
on sites where pinegrass can not achieve a c¢overage of five percent

or more (Pfister et al., 1977). Total vegetation aﬁd forb cover
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of PSME/CAGE was less developgd compared with PSME/CARU (Table 5).

Douglas fir was dominant in the overstory with Séaftered whitg~
bark pine.' The understory was made up primarily of elk sedge which
had a mean canopy coverage of 53 percent in the two stands examined.
Principle forbs were western yarrow, arrowleaf bélsémrootd showy
aster (Aster comspicuus Lindl.) and lupine. White spiraea (Spiraea
betulifolia Pall.) and Oregon grape (Berberis repens Lindl;) wére the ‘
major shrubs. o ‘

Pseudotsuga ménziesii/Symphoricarpos albus (PSME/SYAL)
Douglas fir/Common strawberry h.t. (Pfister et al. 1977)

This type is one of "the more common h.t.s of Montana (Pfister .
et al. 1977),-.It was well representéd on the study area as well as in
portions of the Bridger Range described by Bucsis (1974) and Pac 0976)3
It covered approximately 20 percent of the entire area at elevations
ranging from~1524 m to about 2195 m.

Two phaées of this type were identified based on vegefativg'
composition of the undersfdry (Pfister et al. 1977). These weré the
pinegrass phase and the bluebunch wheatgrass phase. |

The pinegrass phase typically occurred on the north slopes of
the winter range where it was found in all drainagés. It cpmprised
36.6 percent of the winter range. On Summer range, it occurfed on
all exposures and in most instances gradually lapses into forESt.

habitat types characterised by Vaceiniwm understories. The overstory
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in ali cases is a closed canopy of Douglas fir, which had-a mean
canopy coverage of 95 percent for seven sites me;éured. Lodgepole
pine (Pinus contorta Cougl.) was present in small numbers.. The
striking features of the understory were a low, evenly distributed
shrub layer of common snowberry and white spiraea and a well developed
grass layer, primarily of pinegrass with a lesser amount of elk sedge..
Characteristic forbs of this phase were woodland strawberry (Fragaria
vesca L.), raceme pussytoes (Antennaria racemosa Hook.), showy aster,
sulfur lupine (iupinus sulphureus Dougl.), rough—fruited‘fairybeil
(Disporum trachycarpum (Wats.) B. & H.) and Rocky Mountain woodsia
(Woodsia scopulina D.C. Eaton.).

The bluebunch.whéétgrass phase was cﬁaracterized by a much more
open overstory than the pinegrass phase. and occurred on drier, south-
erly and westerly exposures.. It covered 7.2 percent of the winﬁer
range and 4.7 percent of the entire spudy area. Typically this phase
was associated with Douglas fir/bunchgrass h.t.s in an intricéte
mosaic. The PSME/SYAL-AGSP ‘phase occurred where trees were more
clustered with either the PSME/FEID or PSME/AGSP h.t.s beiﬁg found
where the tree cover was more open and/or the site more droughty. This
probably reflects a transitional zome between types and/ér environments
(Pfister et al. 1974), and made delineation of these types difficult.

Thé oversfory,consisted of Douglas fir interspersed with widely

scattered limber pine. Shrubs included common snowberry, scattered
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thinly overzthe,more open areas and in patches under areas with a well
developed Douglas fir canopy. A number of other species occurred in
small amounts. Important grasses were elk sedge, bluebunch wheatgrass,
and Idaho fescue. Pinegrass was present in émall amoﬁnts where a good
snowberry cover occurred. A diversity of forbs occurred with botﬁ
moist and dry forms present. Principal forbs wére arrowleaf balsam-—
root, heartleaf arnica (Arnica cordifolia Hook.). Woodland and

Virginia‘strawberry (Frageria virginiana Duch.) and field chickweed.

Pseudotsuga menziesit/Physocarpus malvaceus, Caldmagrostis rubescens
Phase (PSME/PHMA, CARU Phase)

Douglas fir/Ninebark h.t. pinegrass phase (Pfister et al. 1977)
This type was represented on the study area by a single stand

located in the lower third of Middle Cottonwood Canyon. This stand
comprised 1.6 percent of the area and ranged in elevation from 1585
m to 1860 m. The overstory was comprised of a closed canopy of
almost pure Douglas fir, with some lodgepole pine and a few limber
pine trees found on rock outcrops and near ridges. The shrubby
understory was made up of a patchy layer of ninebark (Physocarpus
malvaceus (Greene) Kuntze.), l—l% m tall, with a lower layer of white
spiraea and common snowberry evenly distributed between the taller
patches. Pinegfass, together with a lesser amount of elk sedge,
formed a well developed grass layer. Important forbs were heartleaf

arnica, rough-fruited fairybell, woodland strawberry, raceme pussytoe,
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rattlesnake plantain (Goodyera oblongiflora Raf.) and lupine.

Pfister et al. (1977) indicated that this phase may be transi-
tional to the PSME/CARU or PSME/AGSP habitat type. Considering the
amount of common snowberry and.pinegrass present the stand observed
could also represent a transition to the PSME/SYAL-CARU .phase h.t.
which was prevalent on forested north slopes in the vicinity of the
study area. South of the study area, however, ninebark is a more

common plant.

Pseudotsuga menziestii/Vaceinium globulare, Vaccinium globulare Phase
(PSME/VAGL, VAGL phase) '

Douglas fir/Blue huckleberry h.t. Blue huckleberry Phase (Pfister
et al. 1977)

Other‘thgn the combined phases of PSME/SYAL this was the most -
abundant h.t. on the area (19 % of the study area). Combined With
Abies Zasi&earpa/}Vaccinium globulare h.t., the Vaceinium- dominated
types covered 32.5 percent of the study area (Table 6). The Dougias
fir/blue.huckleberry type was found in all major drainages, primarily
on the summe;'raﬁge, on all expésures and‘declivitiés, and at eleva-
tions ranging from 1707 m to 2195 m. All stands encountered
were typical of the Vaeccinium globulare phase (Pfister et al.
1977) .

Douglas fir was Fhe indicated climax species in.the overstory,
but usually shared or ranked second in dominance to lodgepole pine.

Understories were dominated by an evenly distributed shrub layer
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comprised of thinleafed huckleberry (Vaceinium membranaceum Dougi.)
with lesser amounts of white spiraea. Pfister et al. (1977) accepts
V. membranaceum as'being V. globulare. A well developed pinegrass
layer occurred under the shrub layer. Conspicuous ﬁorbs of the fype
were raceme pussyéoes, heartleaf arnica, side-bells wintergreen’
(Pyrola éecﬁnd& L;) and white hawkweed (Hierac{um aZbifZQPum.Hoqk,).
A ground moss was also an important part of the vegetational.compositioﬁ.
Abies lasiocarpa/Arnica cordifolia (ABLA/ARCO)

Subalpine fir/Heartleaf arnica h.t. (Pfister et al. 1977)

The ABLA/ARCO type wa% a very minor h.t. which éovered less than
one percent of the area. Like other subalpine fir h.t.s, it was found
only on the summer range. Only a single.site at the head of Bostwick
Creek was encountered. This site was a gentle north slope with a
steep incline to fhe east and a lesser incline on the west. The
- elevation ranged from 2256 m to 2438 m.

Vegetational ;omposition was very diverse, though there was a
marked paucity of grasses. Subalpine fir and spruce (Picea spp.) co-
dominated in the overstory.witﬁ Dbuélas fir and limber pine oécurring
in lesser amounts. Togefher, tﬁese species formed a closed canopy.
Spruce was more abund;nt in this type than in any other. Over 15 per-
cent of the ground cover was shrubby subalpine fir, with other shrubby
species being ofﬁonly minor importance. Twenty;three species ofﬁforbs

were encountered in-the 25, 2 X 5 dm plot frames examined (Table 7).
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The more conspicuous forbs.werg héartleaf arnica, northern bedstraw,
haydens clover (Trifolium haydenii Porter.), western meadow rue
(Thalietrum occidentale Gray.), and thickleaf groundsel (Senecio
erassulus Gray.). Spotted frasera (Frasera speciosa Dougl.) was also
gquite noticeable but was not encountered in sampling. |
Abies lasiocarpa/Calqgmagrostis rubescens (ABLA/CARU)

Subalpine fir/Pinegrass h.t. (Pfister et al. 1977)

Subalpine fir/pinegrass h.t. appeaped to replace PSME/CARU
(Pfister et al. 1977) at highgr elevations and/or on cooler, more
moist sites. Where noted, it was‘limited to wést—through-sough
exposures at .elevations of 2164 m to 2438 m. This was a fairly
minor summer range type, comprising only 1.3 percent of the summer-
ing area. The aspect was one of open forest with a well developed
grass understory. Pfister et al. (1977) reported a luxuriant mat of
pinegrass and elk sedge in young open stands, as was the case for éhe
site near the head of Bostwick Creek. In all cases, overstofy and
reproductién were dominated by Douglas fir, Withmscattered mature or
young subalpine fir throughout. Lodgepole pine was a minor compoﬁent
of the overstory. A grass layer of pinegrass and elk sedge charécter;
ized the understory. White spiraea was the dominant sh;ub'with lesser
amounts of Oregon grape. Western meadow rue and hear;leaf arnica were
conspicuous forbs with showy aster, woodland strawberry and noftﬁern

bedstraw found in lesser amounts (Table 7).
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Abies lasiocarpa/Carex geyeri, Pseudotsuga menziesii Phase (ABLA/CAGE,
PSME Phase) i o

Subalpine fir/Elk sedge, Douglas fir phaée (Pfister et al. 1977)

This type may occur on some of the driest sites on which sub-
alpine fir occ@rs (Pfister et al. 1977). It was a minor type, cover—
ing only 1.1 percent of the summer range, and was found only in the
head of Middle Cottonwood drainage on a major, steep ~south-facing
slope between 2164 m and 2500 m. Pfister et al. (1977) recognized
two phases of this type, an elk sedge phase in which subalﬁine fir and
lodgepole pine are the only major tree components; and a Douglas'fir |
phase which occurs on warmer sites has a greater.forb component, énd
is dominated by Douglas fir. Only the Douglas fir phase occurred on
the area; however, subalpiﬁe fir was well represented in the overstory
with lesser amounts of whitebark pine, lodgepole pine and limber piné.
Shrubs were of ﬁinor importance. Important forbs included heartleaf
arnica, arnica (Adrnica Zatifbiia Bong.), western yarrow, arrowleaf
balsamroot, and houndtongue hawkweed (Hieracium cynoglossoides Arv.). -
Abies lasiocarpa/Clematis péeudoalpiné (ABLA/CLPS)

Subalpine fir/Virgin's bower h.t. (Pfister et al. 1977)

This was one of the four major h.t.s on the study area cbmpris—
ing 14.3 percent.of the study area (Table 3). Stanés qccurred at
elevations from 2134 ﬁ to the'Bridger crest, where trees becoﬁe
stunted at about 2713 m. Typicélly the type was found on steeﬁ,

dry, south to northwest slopes on calcarious substrates. Its aspect
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was gither one of clumps of trees intefspersed with forb meadows, or
of open forest having'a well developéd forb underétory interspersed
with subalpine'fiIFSprucé thickets, Subalpine fir is indicated as
the climax séecies (Pfister et-al. 1977).but in stands on the study-
area this species sharés the overstory with Douglés fir, limber ﬁine
and spruce. The abundance of Dougias fir decreased with elevation
while limber pine increased in dominance on the drier south slopes and
convex west slopes. Subalpine fir and spruce achieved greatest
densities on concave west slopes and northerly aspects. Heartleaf
arnica, Arnica latifolia, spotted frasera, northern bedstraw, western
meadowrue, Haydeﬁ's clover and mountain sweetroot (Osmorhiza chilensis
Hook & A.) were principle forbs. Shrub and grass species sampled
appeared to be inconsistent (Table 7) in occurrence. The interspersed
forb meadow portions of this type resemble Pac's (1976) description éf.
of the Krummholz h.t. elsewhere in the Bridger mountains.
Abies lasiocarpa/Vaccinium globulare (ABLA/VAGL)
Subalpine fir/Blue huckleberry.h.t. (Pfister et.al. 1977)

Subalpine.fir/blue huckleberry was another of the major h.t.s;
coveriﬁg nearly 14 percent of the study area. Stands occurred in all
major drainages and on all slopes ana-exposures over a wide eleva-
tiénal range from 1890 m to 2530 m. This type is similar to PSME /
VAGL with which it shared many of the same species, except for the

occurrence of subalpine fir, whichmoved inat higher elevations and on
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cooler, more moist sites. .Doﬁglas fir was the dominant tree in @osf
stands with subalpine fir and lodgepole pine occurring in about equal
amounts as co—dominants. This type also seemed fo 6cgur on sites,thét
were beyond the ecological tolerance limits of pinegrass. While total
.grass co?er was about the ;ame as in the PSME/VAGyrh.t., there was a
ghift.from pinegrass go élk sedge (Table 7). As inﬂéhé PSﬂE/VAGL h.t.
thinlgaf huckleberry andlwhite spiraea formed a distincf shrub layer.
At seeps aﬁd in other w;t areas, dense'patchés of‘mountaié'alder
(Alnus sinuata (Regel) Rydg.) were- common. Othef‘important species
found were heartleaf arnica, showy aster, rattlésnake plantain,"
western meé&ow rﬁe, mountain sweetroot, and side-bells wintergreen.
Pinus flexilis/Juniperus communis (PIFL/JUCO)
Limber p1ne/common juniper h.t. (Pflster et al. 1977)

The PlFL/JUCO h.t. occupied approx1mately 3 percent of the area,
occurring oﬁ generally:convex, dry west to south slopes gt elevations
above 2073: m. It appeared similar in composition to stands of
the '‘ABLA/CLPS h.t. on d;ier‘éites, but apparently was toé dry andzor
warm for subalpine fir. The transition between these twé h.t.s seems
to. be very broad with some widely,sca;tered subalpine'fir-oécurfiﬁé in
a PIFL/JUCO stand. Among stands examined the overstory generally was
domingted by limber pine with Douglas fir as a co;domiﬁant. . At higher
elevations almost pure stands of 1iﬁber~pine were fopﬁd; The‘undéré

‘'story was the most diverse encountered of any of the habitat types
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sampled. Conspicuous shrubs included common juniper (Juniperous.
communis L.) throughgut the stands and Canadian buffaloberry
(Shepherdia canadensis Nutt.) in all but the highest stands. Forbs
were very diverse, many‘occﬁrring in small amounts. However, northern
bedstraw, roundleaf harebell (Campanula ro#undifblia L.), milkvetch
(Astfagalus misér Dougi.), Nuttall fockcress (Arabis nuttallii Robin.),

and Arnica latifolia appeared to be consistently common (Table 6).

General vegetative characteristics of the study area resembled
those described for the Bridger Range in the vicinity oflthe Afmstrong
winter range, about 14.5 km to the north (Fig. 1), by Schwarzkoph
(1972), Bucsis (1974) and Pac (1976). The principle differenceé ob-
served were the lack of antelope bitterbrush (Purshia tridenfata (pursh.)
DC) habitats on the Schafer winter range and the lack of both whitebarkv
pine (Pinus albicaulis engelm.) habitats and extensive alpine areas on
associated summer range. Vegetational data also indicated several ,
possibly important differences between the two areas.

‘ . Summer range on Schafer Creek included approximately 80 percent
more area covered by Douglas fir and subalpine fir habitat types

(Table 8). It included mofe area dominated by shrub un&erstory (62 7
vs 44 %) and less with grass-forb understory (36 % vs 49 %). Because
shrub—déminated habitats tended to have well developed‘éverstories,
the Schafer Creek range may also have included a higher proportion

of closed-canopy forest than the Armstrong area.
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Iable 8. ‘Vegetative comparisons of Schafer Creek study area and the
Armstrong area.

. Schafer Creek Armstrong
Habitat . % %

Summer Range1

Douglas fir - 61 ‘ 36
Subalpine fir ‘ ' - 34 20
Shrub understory 62 44
Grass-forb understory 36 ' 49

Winter Range2

Closed and semi~closed forest 48 48

Grassland 12 14

Shrubland 18 36

Open Douglas fir and/or Rocky : 21 3
Mountain juniper

Snowberry understory 44 7

1Armstrong data from Pac (1976).
Armstrong data from Bucsis (1974).

Winter range on the two arees'appears to include proportionately
‘simllar amounts of both closed or semi-closed forest types and grass-— |
land types (Table 8). Low shrub (bjg sagebrush, bitterbrush) habitats
anpeared about twice as extensive on the Armstrong winter range, cover-
ing 36 percent of that area (Bucsis 1974) as eompared'with 18 percent
ef the Schafer Creek winter range. Open Douglastfir-juniper habitaté,
however, were more abundant on the Schafer area. There also was a dis-
tinct difference in the occurrence of snowberry habitat,.which cemprised
nearly 44 percent of.the Schafer éreek winter range but oniy 7 percent

of the Armstrong winter range (Table 8).
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- Distribution, Movement and Home Range

Dispersal from thé winter range in 1977 began in 1gfe April and
extended through mid-May. A1l radio-marked deer which eventually
left the winter range had done so by May 22. figure 4 shows general
areas in which marked mule deer were observed after they left the
winter range. The apprbximate.average movement from the winter range
to these points was 4.8 km. Dispersal distances ranged from essen-
tially zero for one female, which remained on the winter range, to
29 km for a yearling male. Except'for this buck} which may not have
returned to the winter range, the average'ﬁovement was 3.7 km.

fwo major routes (Fig. 4) were used by deer leaving tﬁe winter
range in spring and returning during féll.' The north ridge of Bost~
wick Canyon was used by deer traveling to fhe north end of the study
area'and into thé Bostwick drainage. The ridge forming the Scﬂafer—
Middle Cottonwood Creek and Bostwick-Middle Cottonwood Creek divides
was used by deer moving to the south and inta the Middle Cottonwood
drainage. Travel corridors used during spring appeared to be wider
and less well defined than those followed during the fall migration.

Robinette (1966) pointed out the tendency of deer to "tarry" at
certain points along migration routes Whilé Bértram'and Remple (1977)
described definitive holding areas which were considered as "key".
spring and fall habitats for ﬁigratiﬁg mule‘deer-of the North Kings

herd in California. Three such concentration or "holding" areas,




Figure 4.

Aerial photo showing boundaries of the total Schafer Creek winter range and
principal winter area together with travel corridors, holding areas and general
locations of marked mule deer after departure from the winter range.

29




55

(Bertram and Remple 1977, Pac 1976) were identified; one on the
Bostwick route and two on the Middle Cottonwood route. The Bostwick
hoiding aréa was large and linear, with apparently lower deer den-
sities than the two émaller Middle Cottonwood areas. The eastern
Middle Cottonwood area was used primarily in fall while ghe others
received both spring and fall use. Enduring snow cover and the lack
of early spring growth on the eastern Middle Cottonwood holding
area probably redﬁced its early sp?ing use by deer. ‘Pac (1576) iden-
tifieé and described similar holding areas along migratioﬁ routes
used by mule deer associated with the Armstrong winter range; however,
these areas typically were on southerly and westerly slopes typified
by relatively open habitat types. On the Schafer Creek study area,
northerly slopes and Vaccinium habitat types were commoﬁ components
of holding areas.
All deer with continuously functioning radio-collars appeared
to follow the same routes in spring aﬁd fall with the exception of
" one adult male. This animal (ch 4-4)'followéd a circular route using
the Bostwick corridor for spring travel and the Middlé Cottonwood
corridor in the fall. Movements of radio-collared deer appeared to
generally represent movements of the entire winter rvange herd in the
timing of departure and arrival on the winter range. |
Though deer were able to cross the Bridger divide anywhere along

the east boundary of the study area, only one marked animal (ch 3-7)
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used the east slope during the.study. This doe moved to the head of
Middle Cot;onwood creek in early June and subsequently was relocated
June 16, 2.5 km northeast on the east side of Saddle Peak. On June
30 the doe was back at the June 16 iocation to femain on the wégt
slope appafently for the duration of the sfudy period. Immediately
following the termination of field studies, two marked animqls wefe
known to have'cfossed the Divide. One, a female radio-collared in -
April 1978, moved 15.7 km east from the winter range to summer af
the head of Weasei Creek. The other, a 2% year-old male, was shot
by a hunter 7 km southeast in Beasley Creek (Mackie ﬁers; comm. ) .

In October many tracks weré observed crossing Réss Pass into the
head of Jones Creek. Hamlin (1974) also observed this and concen-
trations of deer north of R&ss Pass.

Winter and’ summer—early fall activity centers and pblygon home
ranges of radio-collared.deer are shown in Figures 5 and 6, respect-
ively. These data indicated some association among cértain adult
females throughout the year, éxcept during the fawning and early
summer periods, as documented by Miller (1974) among blacktail deer.
Five of niﬁe radioed females (chs 3-3, 3—6,'3—7, 3-8 and 4-3), and
a neckbanded female (number 2277) shared. the same portion of the
winter range and subsequently moved to the same area inAthe‘head of
Middle Cottonwood Creek to summer. Summer -activity centers all fell

within a circle with a radius of 240 m and winter 1977-78 activity
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Figure 5. Activity centers and polygon home ranges of radio-collared
mule deer on the Schafer Creek winter range 1977-78.
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Figure 6. Summer-early fall activity centers and polygon home ranges
of radio-collared mule deer associated with the Schafer
Creek winter range.
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centers of all six females coincided (Figs. 5 and 6). The mean
coefficient of association (Knight 1970) of these females for the
winter of 1977-78 was .65 with a range of .51 to .82_for the 15
possible associations. Two other radiofcollaréd feﬁales (chs 3-2
and 4~1), with a coefficient of association of .62 for late winter '
i976—77, sﬁent spring through fall in close proximity to one another
on and just east of the winter range. For the winter of 1977-78 |
these two animals had a coefficient of association of .56. One of
these females was also appareﬁtly associated with a neckbanded adult
female and a méle neckbanded as a fawn. All three were observed to-
gether April 1977. Later, during the summer, the male was observed
bedded within 500 m of the two females which were bedded within. 50~
100 m of one another. Upon return to the winter range, their mean
coefficient of association was .62, when the male was one and one
half yeafs_old. Appendix Table 24 lists coefficients of association
for 16 marked mule-deer observed regularly during the winter of 1977-
78.

It may be possible.that close associations amdng some animels
result from parent-~offspring relations which in turn result in
developmeqt of traditional group movement and seasonal distribution
patterns. Hamlin (pers. comm.) has observed neckbanded and radio—
collared mule deer, in the Missouri River breaks, to form apparent

family groups during late summer-early fall. These groups last
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through the winter and into May and-form again the following léte
summer .

Home range size, standaré diameters (Harrison 1958) and average
activify radii (Hayne 1949) by season for_radio~coliared deer are.
listéd‘in Tables 9 and lOréspectively. Tabie 11 listsiwiﬁter 1977-78
home range size, éverage éctivity.radii and stand;rd diaﬁeter for 13
neckbanded deer for which there Wefe more than 10 observations. Home
' ranges include all points of relocation unless otherwise specified.

Though.the number of males for which data were available is
low, it appeared.genefally that, males hgd laréer home raﬁgés,
activity radii and standard diameters than did females (Tables 9,.10
and 11). Exceptioﬁs to this were radioed males, which had smailef
average home ranges and standard diameters in summer; however, .values
for:thesé males fell ﬁithin the range of femaie values (Tables 9 and
lO).'Neckbanded adult males also had significantly (P<.05)Asmaller
averége home ranges aé well as activity radii and standard diameters
than feﬁales during'wintér (Table 11). 1If data for omne neckbanded
adult-male, relocated five times in summer, are include& in the.cél—
culations for fadio—collared males.during summer, only home range
sizevwas smaller than females during that period: The tendency for
méleé to have lérger,home raﬁgés than female deer is well dOCUmentgd

in the literature.




Table 9. Seascnal range size in hectares for radioed collared mule deer associated with the
Schafer Creek winter range.
Late Winter Spring Early Late Fall & Winter
1976-77 Migration Summer Fall Hunting Season  1977-738

Females ha ha ha ha ha ha
3-2 200 6 50 40 37 68
4=1 100 20 73 126 30 77
3-9 100 381 39 29 - 93
3-3 100 92 37 51 53 60
3-6 100 186 207 113 2 43
3-7 100 102 120 93 23 44
3-8 100 156 53 335 1 58
4-3 100 537 100 121 7 48
3-5 100 62 73 50 28 34
X 111 171 84 106 23 58

Males
4=4 60 765 66 658 292 -
3-4 700 101 37 67 28 -
4=2 400 39 - - - -
X 387 302 52 363 160 -
X all 180 204 78 153 © 50 58

T9




Table 10. Seasonal average activity radius and standard diameter, in meters, for radio-

collared mule deer associated with Schafer Creek winter range.

Laté Winter . Early Summer-— Late Winter
Channel 1976-77 Spring Summer Fall Early fall Fall 1977-78
AAR! SD2  AAR  SD  AAR  SD AAR SD _ AAR SD  AAR  SD  AAR  SD_
3-2 200 500 170 390 470 1030 300 700 3503 850 360 780 340 780
4-1 200 510 240 560 420 960 590 1300 580" 1260 300 680 310 800 -
3-9 200 540 1340 2780 310 730 250 550. 280 640 - - 350 800
3-5 200 500 720 1480 360 -840 550 1270 450 1100 990 2020 250 650
3-3 200 420 590 1370 270 690 610 1500 380 1080 490 1080 260 590
3-6 400 900 1110 2380 640 1750 490 1120 600 1510 230 520 240 540
3-7 200 520 1030 2180 530 1520 500 1100 540 1380 430 860 240 530
3-8 500 1130 1430 3030 320 710 840 2170 540 1480 440 920 270 610
4-3 400 990 1930 4110 360 950 580 1220 450 1080 490 1030 250 560 -
T 278 668 951 2031 409 1020 523 1214 463 1153 466 986 279 651
42 500 1080 1000 2150 - - - - - . _ -
4=k 300 580 2480 5340 430 930 1260 3070 750 2050 1130 2420 - -
3-4 500 1090 790 1730 430 1020 460 1030 530 1220 360 860 - -
% o1 433 971 1423 3073 430 .975 860 2050 640 1635 745 1640 - -
X 317 730 1069 2292 413 1012 585 1366 495 1241 522 1117 279 651

1 Average Activity Radius
2 standard Diameter

3 Spring-Summer-Fall

% Summer-Fall

9
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Table 11. Home range size, in hectares, average activity radius and
. standard diameter, in meters, for neckbanded mule deer on
the Schafer Creek winter range, 1977-78.

Animal Home Average Standard Number of

Number Range Activity Radius . Diameter Observations
(ha) : (m) (m)
Adult Females - .
2217 30 -+ 200 480 o 35
2277 60 300 580 39
2077 60 400 870 27
2157 40 ‘ 200 570 ‘ 21
2085 50 300 670 26
2075 50 300 760 22
2287 20 : 300 650 14

X9 bt 286 654 ' 26

Adult Males

2045 10 . 200 380 - 20
2067 30 ' 400 740 15
2237 20 200 470 19

X 20 267 530 15

Yearling Males .
2207 70 - 300 780 39

2167 50. 300 670 ‘ 21
2087 40 300 - 770 .25
X - 53 300 : 740 : 28 -

X ¢ 37 283 635 23
X A1l 41 . 285 645 25

For the entire year (March 20, 1977 to April 27, 197R) the
' 2
radio-collared deer collectively ranged over an area of 49 km

(standard diameter of 4.8 km) around a common geographic activ—

ity center- situated near the head of Jackrabbit Creek on the
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upper limits of the winter range. This represents the minimum
area reduired for the Schafer winter range herd to méintain itself.
This minimum areé, of course, increases with the inclusion of the
marked animals known to have used areas east. of the Bridger Mountain
divide during the summer of 1978. A closer representation of the true
"herd rénge" size would be obtained with more marked aﬁimals:

The overall mean spring home range size of 204 ha was partially

dependent on the distance any particular deer mig;ated away from the'
-winter range.- Also inflating spring home range size was the tendency
of deer.to wander enroute to their respective éummer ranges. Average
activity radii for females and males was 951 m and 1423 m respectively
(Table 10). These averages were much larger than those reported for
deer associated with the Armstrong winter range (Appendix Table 26),
but fall within the range of spring average activity radii reported by
Hamlin (1974) ;nd Mackie et al. (197¢€).

Summer hoﬁe ranges aferaged 84 ha for females and 52 ha for two
adult males toné radio ceased to funétion-in May)..'Pac (1976) repopted
a meaﬁ home range of 107 ha for five radio-collared females associated‘
with the Armstrong range for approximately thé same annual time period.
Other studies reported 311 ha for a female on a praifie—breaks area of‘
Montana (Knowles 1975), and 40 ha for mule deer summéfing in.the mosn-
tains of western'Montana (White 19605. Average activity.radii for

this time period were 409 m for females and 430 m for males.
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Threé adult females (chs 3-2, 3-6 and 3-7) moved off of their
"normal' home range during June and returned by June 30. One of these
females moved approximately one km west, another moved one km northeast
and the third moved over the Bridger divide as previously mentioned.
‘None of these areas was used during the remainder of the summer. In
all cases, these movements occurred at the time of expected fawn drop,
and it is possible that they Wefe associated with fawning. 1If this was l
the case, the fawns would have had to make substantial mﬁves while
still quite young, particularly that of the female crossing the di&ide.
Dood (1978) reported fawns being able to make extended moves while véry
young on a prairie-breaks area. |

Mean home range sizes, average activity radii and standard diam-
eters increased for both males and females during.early'fall. By this
time the growing season had ended, first snows had occurred, and deer
made rapid short-term moves to areas that were snow free. Also the
two radioed females that summered on the Winfer range may have been
displaced during the first three weeks of hunting season. An adult‘
female had ranged in the vicinity of an aspen patch since July Qhere
it was joined by énotﬁer female on October 12. Both deer were relocated
in this area October 18, four days prior to hunting seasén. . By October
27, after hunting began, both moved approxima;ely .5 km north to a
heavily forested north slope along Schafer Creek. On November 16 both

had returned to the pre-hunting location.
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Eor the summer—early fall period the average home range size
was 173 ha for all radio—marked deer (females 178 ha, males 152 ha).
Three deer (females 3-2 and 3-9 and male 3-4) which summered in pre-
dominately closed-canopy habitats, had significantly smaller home
ranges (Px.05) (Fig. 6) and moved significantly less (P<.05) between
relocations (Fig. 7) than eight others whibhlsummered on areas of
broken timber cﬁver. The festricted usage of a Heavily forested area
my one male caused the mean summer-early fall home range size of males.
to be less than.thaf for females; however, the average activity rédius,
standard diameter and mean distance between relocations were larger for
males, (Table 10, Fig. 7 and‘Appendix Table 25); indicating malés were
more mobile within their.home ranges than were females. Summer-early
fall activity radii were larger than Pac (1976), Hamlin (1974) and‘
Schwarzkoph (1973) have reported for deer in the Bridger Mountains
(Appendix Table 26), while home range size may be more comparable
(Pac l§76). All ra&ioﬁcollared females ?eturned tp.thg same summer
areas in 1978 as used in 1977 (Pac pers. comm.).

The avefage late fall home range size was 23 ha for females and
160 ha for males. .These were the smallest home ranges recorded for
any season and probably reflect the directness of movement towards the
winter range, concentration on holding areas and a,iimited number of
relocations. As noted earlier, tfavel corridors were apparently much

narrower in fall than in spring though the same general routes were
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Figure 7. Mean distance between relocations for radio-collared mule
deer associated with the Schafer Creek winter range by season.

followed. An adult, 5 year-old, male (ch 4-4) had a large fall home
range of 290 ha, possibly due to rutting movements. This buck moved
an average of 1.5 km between fall relocations (Appendix Table 25) and
was in a different area of the Middle Cottonwood drainage at each
relocation. Another older buck, about 8% years old (ch 3-4) did not
exhibit such drastic fall movements averaging only .6 km between relo-
cations, with all being on or very close to its summer home range.
Average activity radii increased, during late fall, from the means for
the summer, but decreased from early fall (Table 10). Standard

diameters also decreased after early fall.
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Average home range size of radioed deer for the winter 1976-77
was 180 ha. Weather and. snow conditions were very mild.aﬁd data were
obtained only during the last month of winter when deer Were-Eeginning
to move about prior to leaving the winter rénge. Duriné this period
three males had an average home range of 387 ha, which Was‘éignifi—
cantly greater (P<.05) than lli ha for nine females. During tﬁé'1976—
77 winter, the largest (700 ha) and the smallest (60 ha) home ranges’
recorded were for males. Average activity radii and standard diameters’
were also significahtly greater‘(P<.05) fo£ m;les.

The winter of 1977-78 was more severe than the previous winter
(Table 1). Twenty-two mérked mule deer (16 females, 6 males) ﬁad an
average home range:of 48 ha. Male and female neckbanded deer and female
radio-coiléred deer had hoﬁe ranges of 37, 44, and 58 ha respectively
(Tables 9 andlll)w Home ranges of radioed females were significantly N
smaller (P<.05) during the 1977;78”winter thén the 1976-77 wintef.“
There was ﬁo significant difference (P>.05) between_neckbanded.males
and females;_however, négkbaﬁded does had significantly (P<.10) smallérz
winter héme ranges than radio-collared does. This wa§ probably due to
the low ability to obéerve‘and identify non-radio marked deer. ﬁome
ranges among radio-collared females which remained on the ‘Armstrong
winter range averaged 109 ha for winter 1976-77 and 87 ha during thé
winter 1977-78 (Youmans in prep.). Yeafling males had significantly-

(P<.05) larger home rénges (53 ha) than adult males (20 ha). Adult
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males were relatively ggdentary on the winter range while yearling

3
o

males were still associated.and travelled~With,femaié—fawn_groups;
Schwarzkoph's (1973) data for ;he Armstrong afea indiéated,smailer
'average activity radii aﬁd home ranges for two yearling males than
for two adult males, contrafy to tﬁe findings of this study.

All radio-marked females returngd in 1977;78 to the same portion
'of tﬁe.winter range"' that had been used the previous Winter. However,
three (chs 3-2, 3-9 and 4-1) showed home range shifts during the coursé
of the winter (Fig. 8). All three ihitiaily used the same‘area south
of.Schafer Creek where slopes are 20-25° with a Qest—southﬁesterly
exposure.. When snow depth reached 35-45 cm ‘and became.somewhat
:edmpacted, between January 20 and February 35, they méved approximate~
1y 500 m northwest across Schafer Creek, where élépes were stegpef,
more soufherly in exposure, and snow éccumulétion was less. Gilbert
et al. (1970) reported snowﬂdepth of 45 cm or more pregluded range
use and caused concentrations of mule deer in Colorado. By’March 17,
when snow cover was beginning to'break, ali_returned to fe—establish
'home'ranées with activity.ceﬁters within 100 m of their early winter
activits' cenfer:; . | ‘

These movements were fypical of virtually all deér which used tﬁe
area between Schafer and Middle Cottonwood Creeks in éarly winter. From .

 December 21 to the end of January, 276 deer were observed south of

Schafer Creek prior to heavy snow accumulation. *GFrom February 1 to
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Figure 8. Shifts of activity centers by three female mule deer on

the Schafer Creek winter range 1977-78.
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' March 16 only 68.deer were observed on the area, with no deer recorded
from'Febrﬁary 20 to March 13. After snow melt had begun_(mid—March)
from March 17 td Afril 27, 212 deer were observed. Mackie et al.
(1976) also described movement to a 'primary winter use area“ for the
Armstrong winter range. The primary winter use area of fhe Schafef
%inter range extended from Schafer Creek north along the mountain
ffont to approximately 1.6 km north of Bostwick Creek (Fig. 4)

and included approximately 334 ha.

There ﬁay be differences in range use by mule deer between the
Armstrong and Schafer areas. Winter home range sizé may tend to be
smaller on the Schafer winter range. Also deer on the Armstrong area
generally had larger winter activity radii (Appendix Table 26) and
standard diémetersindicating greater mobility within their home ranges.
The smaller home ranges, activity radii and standard diameters observed
on the Schafer winter range may be due to deer entering the winter on
a higher nutritional plane, to lower winter range‘densities, or to the
range better meeting the life requirements and reducing energy costs
of the deer and thereby allowing them to survive on a smaller area.
Hamlin (1974) repofted fawns and females-of the Armstroné area to enter
the winter with omentallfat reserves close to a critical level and
Pac (1976) reported substantial fall losses of fawns. The general
steady increase in fawn ratios from late summer to early Winter (Fig. 9) .

could be an indication that fall ranges and holding areas, on the
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Schafer study area, were allowing deer to arrive on the winter range in
. good physical céndition. Densities on the Schafer winter range were
lower, and over winter mortality also appeared to be lower as was
indicated by Mackie et al. (1976). These factors would indicate the
Schafer winter range can better éarry deer through the winter.
Sanderson (1966) and Robinette'(1966) stated that with better habitat
requirements at hand home ranges should be smaller. It would follow

that survivability would be enhanced.

Habitat Use

Monthly and seasonal estimates of mule deer usage of various
habitat types, based on all'observations and relocations of deer on
the Schafer Creek study area, are presénted in Tables 12 and 13. fable
13 also lists seasonal preference indicies for habitat types. These
data were calculated by éiéiding the percéntage of all Qbservations
and/or_relocations in a type £y the péécentage of the total winter
range (winter) or the total study area (spring, summer énd‘fall) on
_whiéh that type occﬁrreq.

The combined obéerﬁational (aerial and ground, Qarked and ﬁnmarked'
animals) and relocation data appeared to provide the best estimate of
habitat usage. Frequencies of use of thé various types, calculated as
the following groups: mule deer observed ffom the air, from .the ground,

radio-collared animals, for all other deer observed, and the total




Table 12. Monthly frequencies of use of habitat types and series by mule deer associated with the

Schafer Creek winter range.

Habitat Typel Jan 77/

Feb 77/ Mar 77/ Apr 77/ May .June July Aug Sept  Oct Nov Dec

Jan 78 © Feb 78 Mar 78 Apr 78 77 ¥ i/ 77 7 77 74 27
Agriculture 0/12 0/1 7/1 0/0
FEID/AGSM 0/2 0/1 : 2
FEID/AGSP 5/3 8/Tr 3/3 2/0 4 6
ARTR/AGSP 0/12 39/10 6/20 29/19 : Tr 22
ARTR/FEID 51/14  29/9 17/25 14/24 2 2 1 7 15
PSME/AGSP 0/24 16/31 22/25 10/15 5 2 1 1 21
PSME/FEID 30/39 0/40 45/22 16/24 22 8 11 9 13 5 15 22
PSME/SYAL-A 14/2 8/5 1/2 11/4 4 2 3 ] 2 2 1
PSME/SYAL-C 0/3 0/3 0/1 18/14 43 20 13 12 18 25 16 10
PSME/CARU 3 5 13 il 2 1
PSME/CAGE 7 5 2 Tr
PSME/VAGL 0/Tr 7 13 2 1 4 20
ABLA/VAGL 9 9 10 17 13 16 27
ABLA/CAGE 1 2 1 18 2 5
ABLA/CLPS 38 35 43 24 22 2
ABLA/ARCO 1 1
PIFL/JUCO 2 4 7 10 22 1
FEID 5/5 8/1 3/3 2/0 4 8
ARTR 51/26 68/19 23/45 43/43 2 2 1 7 37
PSME 44/68 24/79 68/50 55/57 84 46 47 32 34 38 54 54
ABLA 10 50 46 61 55 40 34
PIFL 2 4 7] 10 22 1

1 see Table 2 for h.t. abbreviations

2 percent of all observations and/or relocations of mule deer for that month

7L




Table 13. Seasonal frequency of use of habitat types and series and preference indices
(see text) for mule deer associated with the Schafer creek winter range.

Early Summer- Late

Winter 77/Winter 78 Spring Summer Fall Early fall Fall
Habitat Typel % Pref.? ¥ Pyef.i' T Bref.': X iPref. % Pref. % Pref.
Agriculture 4/13 Tr
FEID/AGSM 0/1 (07.27)
FEID/AGSP 4/2 (.4/.2) 4 (2.86)
ARTR/AGS?P 14716 (3.1873.64) BRI
ARTR/FEID 22/18  (1.57/1.29) - 2 (1.0) 1 (.5) 1 (.50) 8 (4.0)
PSME/AGSP 15726 U.B/a0iE oD 1.C35) 1 (.3%)
PSME/FEID 317382« (2.50/2.58) 22-(3:1) 10 (1.4) 12 (1.69) 10 (1.41) 18 (2.54)
PSME/SYAL-A 6/3 (.83/.42) 4 (.85) 2 (.43) 2 (.43) 2 (.43) 4 (.85)
PSME/SYAL-C 5/3 (.14/.08) 43 (2.81) 14 (.92) 18 (1.18) 16 (1.05) 16 (1.05)
PSME/CARU 3 (.86) 7 (2.0) 1 (.29) 5 (1.43) 1 (.29)
PSME/CAGE STREETY. U1 629 3 (.88)
PSME/VAGL 0/Tr 703D 4 (.21) 3 (.16) 4 (.21) 23 1.22}
ABLA/VAGL 9 (.65) 11 (. 8) 18 (1:30) =14 '(1.01) 25 (X8
ABLA/CAGE 1 (1.0) 1 (1.0) 14 (14.0) 6 (6.0) 1 (1.0)
ABLA/CLPS - 38 (2.66) 19 (1.33) 31 (2.17) 2 (1)
ABLA/ARCO 1 (2.0) Tr
PIFL/JUCO : 5 (1.72) 12 (4.14) 7 (2.41) T (.3%)
FEID 473 (G331 :25) 4 (2.35)
ARTR 36/34 (1;96/1.85) - 2-GI1) 1 (.39) 1 (.39) 9 (3.46)
PSME 57/64 (.84/.94) 84 (1.36) 43 (.69) 37 (.60) 41 (.66) 62 (1.00)
ABLA 10 (.33) 51 (1.66) 41 (1.66) 51 (1.66) 28 (.91)
PIFL 5 (12 A2 AA8) % K (2.51) 1 (.34)

1 See Table 2 for h.t. abbreviations
2 Habitat preference Index: % use

% area

3 Percent of all observations and/or relocations of mule deer for that season

St
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combined data. These calculations differed considerably within and
between seasons (Table 14). Aerial observationé and relocations of
radio~collared deer indicated use'of‘more types as well as génerally
greater use of heavily forested habitat types and areaé than ground
observations. However, the concentration of effort on radio—marked
deer undoubtedly also influenced the overall observed distribution-df
habitat usage, and ma& have introduced some bias. For example, thé
intensive monitoring of five radio-collared does, which were closelyn
associated on both the winter and summer range, may have exaggerated '
the importance of habitat types frequented by these animals and resulted
in underestimation of types used by other deer on the study area.

In general, it appedred that mule deer used all of the habitat
types available, at least to some extent and/or at some time of the
year. During the course of field studies, evidence of current deer
use (tracks, beds, pellet groups, and/or foraging) was noted in all
habitat types and on all parts of the study area‘during the June-October
periods. The only exception was the Pseudotsuga menziesii/Physocarpus
malvaceus (PSME/PHMA) h.t. along the lower portion of Middle Cottonwood
Creek, where some past use, but only very limited current use was
recorded. Mule deer fecal pellet frequencies (Table 15), recorded
incidentél to habitat typing, also indicated use of all types with the
excepgion of PSME/PHMA and Philadelphus lewisii/Symphoricarpos albus

(PHLE/SYAL) h.t.s. No deer were directly observed in either of these




Table 14.

Seasonal frequencies of use of habitat types for mule deer associated with the
Data are percentages in each type as determined by
aerial/ground observations and by relocation of radio-marked deer/all other deer

Schafer Creek winter range.

observed.

Habitat Winter Early Summer - Late Winter
Type!l 1976-77 Spring2 Summer Fall Early Fall Fall 1977-78
Agricul. | 0/4 0/4 0/1 0/Tr 0/Tr 0/Tr Fl/l 11

FEID/AGSM Tr/1 Tr/1
FEID/AGSP | 4/4 0/4 4/- 4/4 3/2  0/3
ARTR/AGSP [L7/13 16/14 1/-3 0/1 p7/15 20/15
ARTR/FEID [17/23 7/22 |2/- 0/4 p i g g B 1/013/Te. 113 8/- 5/9 N&/19 9/19
PSME/FEID [10/36 13/33 [22/- 15/26 8/11 3/16 | 13/0 9/A5|11/10 4/15| 18/-11/20 2633 33/31
PSME/AGSP [15/5 13/15 | 5/- 1/9 112 211 R R g D4/ 26 27/25\\“]
PSME/SYARA[12/4 9/6 4/- 1/6 37333 278 2028013713 4/- 2/4 {4/2 Tr/3
PSME/SYAI-CR21/2 41/1 |43/- 39/44 17/12 17/10| 17/22 19/14117/13 18/11 | 16/- 30A2 |9/1 9/2
PSME/CARU 3/- 7/0 4/9 4/8 101/ 2/8. 316 1/- 0/1

PSME/CAGE 316°:515 47 O/2 5 266" 5313

PSME/VAGL 7/- 17/0 6/2 54&[2 LD SIGT-5/1: - 411 5% B+ 25RF10/T “O)Tr
ABLA/VAGL 9/- 10/7 17/6 18/7 19/1316/21}18/6 17/10 | 25/- 18/27

ABLA/CLPS 1/0 36/41 37/42 | 16/39 22/13| 26/40 30/30 | 2/- 5/1

ABLA/ARCO 1/0 1/0 1/0 1/0 Tr/0

ABLA/CAGE 1/- 1/0 2/1 4/0 |15/1319/7|8/2 10/2 1/- 0/1

PIFL/JUCO 277515 Y1375 -8/16) 7/7 . 6/8 1/- 5/0

!See Table 2 for h.t. abbreviations.
2Spring aerial only.
3Late fall, aerial and ground combined.
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Table 15. Frequency of occurrence of mule ‘deer fecal pellets among
2 x 5 decimeter plots and constancy among sites sampled as
representative habitat types on the Schafer Creek study area.

FEID/AGSM! FEID/AGSP ARTR/FEID  ARTR/AGSP PHLE/SYAL PSME/FEID

(2)? (3) (3) (5) L) .. (5)
.10/.50 ,63/1.0 L47/1.0 44/1.0 0/0 .35/.80

PSME/AGSP  PSME/CARU  PSME/CAGE  PSME/SYAL-A PSME/SYAL-C PSME/VAGL
(6) (1) (2) (2) (7) (5)
-45/1.0 .05/1.0 .10/1.0 .30/1.0 \17/71 .04/.60

PSME/PHMA  ABLA/CLPS ABLA/CARU  ABLA/CAGE ABLA/VAGL PIFL/JUCO

(2) ' (2) (2) D) (4) (2)
0/0 .30/.50 .12/1.0 .30/1.0 .15/1.0 no data

lgee Table 2 for habitat type identifiers.
2Number of sites. ’

types or in the Abies lasiocarpa/calamagrostis rubescens (ABLA/CARU)

h.t.

Seasonal Habitat Use
Winter (Jan. l1-Apr. 30, 1977 and Dec. 21-Apr. 30, 1978)

Pseudotsuga menziesii/Festuca idahoensis (PSME)FEID) was the most
used h.t. énd Artemisia tridentata/Agropyron spicatum (ARTR/AGSP) was
the most preferred type for both winter periods. Together the PSME/

FEID, Pseudotsuga menziestii/Agropyron spicatum (PSME/AGSP), Artemisia
trideﬁtata/Festuca idahoensis (ARTR/FEID) and ARTR/AGSP h.t.s were the
most preferred and received the majority of use (82% in 1976-77 and 94%

in 1977-78) by mule deer through the winter (Table 13). During the
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relatively mild winter of 1976-77 recorded usage was highest in the
PSME/FEID ‘type followed by the ARTR/FEID, PSME/AGSP and ARfR/AGSP
types. Artemisia tridentata/Agropyron spicatum appeared to be the
most preferred h. t. followed by PSME/FEID, PSME/AGSP and ARTR/FEID.
Aerial and Felemetry observations (Table 14) indicated that the over-
all importance of PSME/FEIB and ARTR/FEID may have been overestimated
in ground observations; however,  the former were not made until the
last month of winter: ‘Also no deer were observed using the PSME/FEID
type during February, a particulé?ly snow~-free period. The highest use
of ARTR/FEID was recorded in January, after which usage steadily de-
clined through the remainder of the winter. Use of Festuca idahoensis/
Agropyron spicatum (FEID/AGSP) was relatively minor and appeared to
decrease after a peak in February.

The winter of 1977-78 was more severe; though recorded snéwfall
was less, colder temperatures (Table 1) resulted in greater snow
accumulation on the winter range. Southerly and westerly slopes had
50 ﬁercent, or less snow cover for only a maximum of 69 days as com-
pared to 85 such days during 1976-77. As in 1976-77, PSME/FEID had
the greatest recorded use follﬁwed by PSME/AGSP, ARTR/FEID and ARTR/
AGSP types (Table 13). Also 1iké the previous winter, ARTR/AGSP.
appeared to be the most preferred type, followed by PSME/AGSP, PSME)
FEID and ARTR/FEID. The first three of these types recéived gpproxi~

mately equal use, while ARTR/FEID was used somewhat less, as deer were
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arriving‘on the winter range in December. Recorded use of the ARTR
types‘decreésed in iénuary and was the lowest of tﬁé winter period'in
February, the month of most persistent snow cover. This was followed
by inc?éased usage in March, as snow cover began to break. April use
was about the same asAthat for March. Observed use of PSME/FEID and
PSME/AGSP increased in January and peaked in February, followed by a
decrease in Mafch. Usage of PSME/FEID remained relatively steady in‘
April while PSME/AGSP further decreased. It appéafs that there was

a compensating relationship between the ARTR and two PSME types.‘
During both winters the Pseudotsuga menziesii/Symphoricapros albus-
calamagrostis rubesCeﬁs phase (PSME/SYAL~C) h.t. was of relatively
minor importance until April, when it received its greatest use. In
1976-77 ‘importance of this type increased substantially with the ini-
tiation of aerial flights; however, earlier ground surveys indicated a
moderate degree of use, for feeding and bedding,. had taken place. Iﬁ
1978, prior to Aprii, snow accumulation in this type was substantiai,
often 45 cm or more. Groﬁnd surveillance indicated that any use which '
occurred ‘was primarily for bedding along the upper slopes, and travel
from one south slope to another.

The most notable difference in habitat usage between winters was

the apparent shift in 1977-78 to greater usage of PSME/AGSP and less
use of ARTR/FEID and greater preference of PSME/AGSP and less of PSME/

FEID than during the milder winter of 1976-77. Also minor habitats
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;eceivgd a greatér amount of the total usage in 1976-77. The ARTR/
FEID h.t. occurs oﬁ sites which tend to hold snow, probably explaining
the overall decline of use during 1977-78, partiéularly in January and
February. On the other hand areas occupied by the PSME/AGSP type were
among the first to lose énow cover and possibly were the warmest
sites on the winter ramge, along with large rock outcrops, many of
which were on PSME/AGSP sites. Although these factors may explain
the observed difference in use betwegn ARTR/FEID and PSME/AGSP,_they
do not explain the increase in preference for PSME/AGSP compared with
PSME/FEID, which supports more herbaceous vegetation (grass and forbs)
as well as browse (Table 5). It is possible, however{ that the PSME/
AGSP h.t., with less snow; provided greater availability of green
succulent forage. Mackie et al. (1976) indicated habitat use may shift
during‘winters due to availability of green grasses. Overall, snow
cover appears to have been the major factor. influencing changes‘in

habitat use between the two winters.

Spring (May 1-June 5)

Dispersal from the winter range was under way and use of closed-
canopy h.t.s (PéME/SYAL—C, Pseudotsuga menziesii/Vaceinium globulare
(PéME/VACL) and Abies lasiocarpa/Vacciniun globulare (ABLA/VAGL))
increased to a total of 59 percent of the recorded use. The most used
h.t. was PSME/SYAL-C with PSME/FEID being the only other type'of singu-

lar importance (Table 13). The two types with a Vaccinium understory
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(PSME/VAGL and ABLA/VAGL) combined, ranked third in habitat use. The
PSME/FEID h.t. had the highest recorded preference index, followed
by FEID/AGSP, PSME/SYAL~C and PSME/AGSP. This .indicated a preference
for more open h.t.s én which "green-up'" was more advanced, providing
better foraging conditions for deer leaving the winter range. Bertram
and Remple (1977) and Pac (1976) attributed use of open areas during
spring mule deer migrations to advanced plant phenology and improved

forage conditioms.

Summer (June 6—August 26)

The Abies lasiocarpa/Clematis pseudoalpina (ABLA/CLPS) h.t.
appeared to be the most used type, receiving twice the recorded use
of any other habitat type for this time period. This may be an over-
estimation, due to distribution and concentration of marked animals
in the head of Middle Cottonwood Creek (Fig. 4) where the majority
of summer observations took place. Aerial and telemetry-aided observa-
tions also indicated that use of this type may have been overestimated
(Table 14). Pseudotsuga menziesii/Symphoricarpos aZbus—CaZamagfbstis
rubescens phase and ABLA/VAGL:h.t.s were ranked second and third in
habitat use. Receiving highest preferential use was ABLA/CLPS followed
by Pseudotsuga menziesii/Calamagrostis rubescens (PSME/CARU), Pinus
fZexiZis/Juhiperué communus (PIFL/JUCO) and Pseud@tsuga menziesit/
Carex geyeri (PSME/CAGE); all of these were relatively open timber

types with grass-forb understories. Use of PSME/SYAL-C decreased
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substantially after June, possibly reflecting the general eastward
and upward movement of the herd és it left the winter range. Use of

PIFL/JUCO steadily increased through early summer and into October.

Early Fall (Aug. 27-Nov. 14)

A distinct shift in habitat usage was observed. Ab{es lastiocarpa/
Clematis pseudoalpina continued to be the most used h.t., but its
‘usage decreased to half of that for suﬁmer. The ABLA/VAGL and
Pseudotsuga menziesii/Symphoricarpos albus - Agropyron spicatum phase
(PSME/SYAL-A) h.t.s increased in importance to approximateiy the same
level of use as ABLA/CLPS. A dramatic increase in the use of Abies
lastocarpa/Carex geyeri (ABLA/CAGE) was observed; however, much of
this was due to use by radio-collared animals (Table 14). The PIFL/
JUCO received its highest usage of the‘year. The ABLA/CAGE h.t.
appeared to be highly preferred, Whilé a high degree of preference
was also recorded for PIFL/JUCO. The PSME/FEID h.t. ranked third in
preference. Importance of ABLA/CLPS h.t. decreased steadily after
August (Table 12).' Dramatic movements of deer out of this type
onto ABLA / CAGE were observed following the first two snowstorms
of the year, which resulted in a depth of 3 cm or more above 2130
m. This probabiy explains the high degree of use andvpreferenqe
of the minor ABLA/ CAGE h.t. (1 % of the study area) and may
be an example of weather and/or behavior caused habitat .selection

rather than forage related selection. After snow had melted on.the
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ABLA/CLPS h.t. deer returned to their "normal" home ranges and
types used prior .to the storms. Radio-collared deer summering be-
low 2072 m did not appear to experience this pattern of habitat usage..
Bertram and Rempel (1977) documented the same pattern of movement for
mule deer of the North Kings deer herd in Califorﬂia; The general
increase in importance of forested types with shrub understories after
August apparently reflected changes in plant phenology which resulted
in a shift in food habits from succulent forbs to browse. Wilkins
(1957) documented this shift in food habits, while Pac (1976). reported
a similar pattern of habitat use for at least some deer during late
summer—early fall (August-October).

The general shift in early fall, after the first killing ffost and
snow, was recorded not only as a chgnge in habitat use (Table 13), But
also as changes in fawn:female and male:female ratios among deer
observed on the study area (Fig. 9). The decreaée in the male:feﬁale ‘
ratio after August may have been due both to decreased usage of the
high elevatiop ABLA/CLPS h.t. by males and a. slight increase in numbers
of females with fawns using this type. 1In August; 72 percent of ail
males were recorded in the ABLA/CLPS h.t. This decreased to 27 percent
in September. The actual number.of males recorded in all'h.t.s de-
creased by 24 percent while female numbers remained constant. Radio-.
collared females as well as males became less visable during this time

period (Fig.lO); however, males decreased 72-85 percent in the ABLA/CLPS
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on the Schafer Creek winter range 1977-78.
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h.t. as females and fawns decreased only 26-33 percent. varadio—
collared deer are representative of all deer on the area, this would
suggest that movement of males off of this type (high elevation
habitats) rather than a substantial increase in numbers of females
with fawns in late summer-early fall, was the cause of the changes.
HeaQy use of high elevation habitats by male mule deer in the Bridger
range has been reported by Schwarzkoph (1973), Hamlin (1974) and Pac

(1976). Hamlin and Pac also documented a decrease in the percentage

of males observed and an increase in the percentage of females with

fawns observed in these habitats in late summer. They attributed the
change to a movement of females with fawns onto these types from either
the east side of the Bridgers (Hamlin 1974) or from lower elevations

of the west slope (Pac'1976).

Late Fall (Nov. 15-Dec. 20)

Habitat use during this period reflected movement of deer from
summering areas towards the winter range and the arrival of the first
deer onto the winter range. The most important h.t.s for the period
were timbered with Vaceinium understories. The PSME/VAGL and AﬁLA/
VAGL h{t.s, together, accounted for 48 percent of the late fall usage.
The PSME/FEID and PSME/SYAL-C types were also important (Table 13).
Habitat types typical of thelwinter range began to receive use; for
example, ARTR/FEID received eight percent of the total use. This was

the highest recorded since the previous winter. Because of its minor
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occurrence on the study area as a whole, ARTR/FEID received the highest
preferential use of the season. Pseudotsuga menziesii/Festuca
idahoensis, which also received more use thén at any time since spring,
ranked second in preference. Closed-canopy habitats accounted for 64
percent of 511 observations and/or relocations. Bertram and Remple
(1977) also reported high use and importance of heavy cover habitats

during the fall period.

Yeariong trends in use and preference of forest and shrubiand
series (Tables 12 and 13) indicated that h.t.s of the Pseudotsuga
menziesii series were the most important for use by mule deer during
the Winter, spring and late fall féribds and ranked second through
the summer and early fall. It was the second most preferred habitat
for summer, early fall .and third in spring and late fall. Pac's
(1976) observations indicated that Pseudﬁtsuga.menziesii types collec~
tively were most important for summer as well as spring and fall use
on his study area on the north end of the Bridger range. The Pinus
flexilis series was important only in summer and early fall when it
ranked third in use and first in preference. Types of the Artemisia
tridentata seriés were used to only a minor extent during all seasons
except winter, when they ranked sécond in use and first in preference.
Despite minor use ARTR was also the most highly preferfed series for
~late fall. Due to its limited occurrence, the Festuea‘idahoensis series

was of minor importance in use over the entire year; however, it had
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the highest habitat preference iﬁdex for spring.

Data were not adequate to indicaté possible differential use of
habitat types by sex and aée of the animals generally. However, thére
was evidence that females with fawns may have Qccurred with greater
frequency on certain h.t.s over others that were available during
summer but not winter.

Numbers of fawns:100 females (100 adults for winter) recorded by
h.t. in which more than ten females and/or fawns were observed, during
summer, fall and winter periods are shown in Table 16;‘ To test for
possible differencesnin féwn:feﬁale ratios among habitat types it was
assumed that the number of fawns pet 190 females would be the same
for all h.t.s if deer were evenly distributed. Chi-squareé tests were
run for each season using the'mean‘number of fawns:100 females for the
season as the expected number of fawns:100 females for that season.

Cﬁi—square values (Table 16) show a significant'deviation (P<.05)
in fawn numbers observed among h.t.s for all seasons except wiﬁter
1977-78. The high value for the winter of 1976-77 may be partially due
to observer inexpérience in classifying deer and the open conditions
which may have permited greater habitat selection than would'normally
occur in winter.

Over the summer—early fall period substantially more fawns per
female than average were observed in the PIFL/JUCO h.t. than in any

other type. Greater than expected numbers of fawns:100 females were




Table 16. Number of fawns per 100 females recorded by habitat type on the Schafer Creek

study area.

Habitat Early Summer- Late Winter Winter
Typel Summer fall early fall fall 1976-77 1977-78
Agric. (0)? 3 (0) - - 344
FEID/AGSM il < 3 & e 36
FEID/AGSP - -~ - - 25 36
ARTR/AGSP - - - (0) 36 31
ARTR/FEID (25) - (25) 67 24 42
PSME/FEID 22 25 23 40 27 31
PSME/AGSP (0) - (0) - 16 37
PSME/SYAL-A (133) - (109) (75) 10 23 =
PSME/SYAL-C 19 13 18 29 0 30 \©
PSME/CARU 5 - 5 - - -
PSME/CAGE 15 (0) 14 - 2 2
PSME/VAGL (11) (0) 6 31 = (0)
ABLA/VAGL 18 13 15 57 = 'z
ABLA/CLPS 11 12 12 (0) & =
ABLA/CAGE (0) 7 6 (0) > o
PIFL/JUCO 42 29 34 - = _
Season X X = 18.9 X = 16.5 X = 15 X = 44.8 X =1971 X = 33.33
Chi-square Values X2= 43.21  X°= 26.41  X°= 47.74  X°= 24.66 Xx°= 43.7 X?= 6.98
n=_17 n=_6 n= 9 n= 5 = 7 n= 9

1 See Table 2 for habitat type identifiers

2 Ten or fewer females and/or fawns observed, not included
3 No females or fawns observed

Y Fawn: 100 adults for winter
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recorded‘for PSME/FEID. This may indicate a high preference by doeg
with fawns for these types, or that does with home ranges on fhese
types are more productive or successful in rearing fawns. Approximate-
ly the same number of fawns as the summer-fall means were observed in .
ABLA/VAGL and PSME/SYAIL-C, two h.t.s in which deer are hard to oBserve.
These two types make up nearly 30‘percent of the study area and prob-
, ably contribute the major portion of the herd's annual fawn crop.-

The most used and preferred h.t. of the summer-early fall period,
ABLA/CLPS, showed fgwer fawms than the average observed. Hamlin (1974),
as previously noted, reported that higher elevation habitats wereﬁsed.to
a lesser extent by does with fawns than by females without fawns or
by males. Fewer than the mean number of fawns were also recorded for
the ABLA/CAGE and PSME/CARU h.t.s.

For late fall greater than average numbers of fawns were observed -
in the ABLA/VAGL and ARTR/FEID h.t.s, while about average numbers were
recorded for PSME/FEID. For both winters, higher than average numbers
of fawns were observed to use the ARTR/FEID type and lower than average
uged PSME/SYAL—A. The highest number of fawns:100 adults was recorded
for ARTR/AGSP, a highl& preferred h.t., and ARTR/FEID for the winters
of 1976-77 and 1977-78, respectively, indicatiﬁg thislshrub series may
be important to winter fawn survival. The even Winter (1977-78) distri-
bution of fa%n ratios among h.t.s may be due to mule deér.béhaviof

manifested as group home ranges. Though females with fawns may prefer
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certain "better" h.t.s the high densities of mule deer on the winter

range may preclude this.

Food Habits

Informatign on mule deer food habits during early summer was
obtained by examination of seven feeding sites. Winter food habifs
were derived from 17'feeding sites and contents of‘five rumens. Per;
centages of plant usngy taxon and forage class (grass, forbs, browse)
and the relative availability (frequency of occurrence.and-canopy
coverége) of plant taxa utilized in various habitat types aré presented
in Table 17 for early summer and Table 18 for winter 1977-78. Rumen
sample data are listed iﬁ Table 19.

These data indicate that utilizatibn by general forage class was
" similar to that reported for deer associated with the Armstroﬁg winter
range during the same time.periods (Wilkins 1957, Schwarzkoph 1973,

Hamlin 1974, Pac 1976 and Morton 1976).

Summer

Forbs were the major forage class uéed during early summer 1977,
comprising 88 percent of total utilization. Browse accounted for 11
percent and grass use was mipdr (Table 175."Utilization of 42.species
was documentedﬁuhowever, the two most important species at each of the
sites comprise& an average 67 bercent of the total use at each. VOnly

two - species, northern bedstraw and Nuttall violet (Viola nuttallil




Téble 17. Percent use (U)/frequency of occurrence (0)/canopy covérage (C) of plant taxa

-used at summer feeding sites by habltat type.

FORAGE CLASS

v/o/cC

Habitat T

‘u/o0/C .

u/o0/c

Combined
Total

R

- Species u/o/c

" GRASS -

Agropyron sps
Phleum alpina

- -u/o/c

2/.2/ T
2/.2/ 2

TOTAL GRASSES

4

FORBS - , _
Agoseris glauca ' 2/ T/ T

. Aquilegia flavescens

Arnica cordifolia

Arnica spp

Aster comnspicuus

Astragalus spp T
Balsamorhiza sagitata  71/.2/10
Besseya wyomingensis -
Castilleja miniata .
Comandra umbellata . .15/.1/ 2
Delphinium bicolor :
Epilobium angustifolium

Fragaria virginiana

Galium boreal

Geranium viscosissium

" Helianthella uniflora

Hieracium’ cynog105301des

Lupinus spp - . 6/.3/ 9 .

Osmorhiza - chilensis
Pedicularis paysoniana
P. racémosa

Solidago missouriensis

12/,
C12/ .

1/.03/ 2

9/ .4/12

2/.25/ 7

i26/.15/ 4

3/
2/

54/

8/

1/

11/

o 18/
42/.25/ 8 + = .
20/ .3/ 6

17/ 9

2/ 7

.5/16
a1

T/ T

37/14

.47 8
.3/12

2/ &

25/ 7 .

4/l T

3/ .5/ 1

2/ .7/14

1/ T/ T .

6/ .3/ 2

2/ T/ T .

2/ T/ T

38/1.0/15

2/ .5/ 6

3/ T/ T

7/.5/10
8/.2/ &

E 1/.2/ 3

1/.3/10

13/.2/ 3

. 17/.3/3.3
PYAR Y, R
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Table 17. (continued)

€6

) Habitat TYPel Combined

FORAGE CLASS ARTR/FEID PSME/FEID ABLA/CLPS ABLA/VAGL PIFL/JUCO Total

Species u/o/C v/0/cC u/o/cC v/c/cC u/o/c U
FORBS (continued)
Taraxacum officinale 1/.8/19 T
Thalictrum occidentale 7/.34/25 2/.3/ 17 3
Townsendia parryi 6/ T/ T 16/ .6/ 1 1/ T/ T 1
Trifolium haydenii 44/ .4/18 : 11
Valariana spp "2/ T/ T T
Viola nuttalli 26/ .4/ 4 27/ .5/ 2 , 6
Unidentified forbs 30/ .2/ T 2/ T/ T 1

TOTAL FORBS 100 99 90 93 54 i 88
BROWSE
Ribes spp 2/.1/ 2. T
Rubus parviflorus 9/ .3/ 3 1
Shepherdia canadensis 37/.1/ 2 .5
Spiraea betulifolia 7/ .9/11 . ‘1
Symphoricarpos albus i/ T/ T 23/ .8/15 S 3

TOTAL BROWSE 0 1 10 7 43 11 _
Instances of use 100 415 ' 585 110

201

1411

lgee Table 2 for h.t. identifiers.




Table 18. Monthly and total winter use in percent, by habitat type, of plant taxa which achieved greater than 1 percent use in one or more months

or habitat types.

ARTR/ PSME/ PSME/ Agricul-
Habitat Type' ARTR/AGSP PSME/AGSP PSME/FEID FEID  SYAL-C SYAL-A tural Combined Totals?
Month J F M Wer 3P AT ey 3 URLAW R F F F J J F M wer
FORAGE CLASS MNumber of sites 1 1 2 4 3 1 2 6 1 1 & 3 1 1 1 1 5 6 5 16
Species Instances of use 337 1491 904 2732 1364 546 1318 3228 656 1332 798 2686 1418 1201 1039 812 2357 6927 3020 12304
GRASS
Agropyron spicatum 2527 18 15 4 22 2, 18 25 ™ 13 1 9 2 10/.8" 11/.83 18/1.0 13/.88
Bromus carinatus 8 3
B. tectorum 3 T 1 1 2 1 - T
Bromus Spp 14 5 2/.17 1/.06
Carex geyeri 46 15 8/.17 3/.06
Festuca idahoensis 10 3 B2%F 1S -+ 19 8 3 3 15/.33 11/.6 9/.31
Koeleria cristata 3 1 1 T 4 1 3/.6 1/.19
Poa pratensis 3 215 1/.17 1/.06
P. sandbergii 3 1 9 2 2 1 2 52 - 3017 S)eT el
Poa_spp___ i 3 1 1 Ay LTS . 1733
__TOTAL_GRASS S R TR D =0h" Ther SR 27 800 ST =33 14 3 2 21 11/.8 30/1.0 41/1.0 277.9%
FORBS
Achillea millofolium : ) T 1 T 2 T 1 /.2: X7 TN Y25
Allium spp 2 1 /& <3/.13
Balsamorhiza sagittata 9 ) < 2 4 15 1 1 6 3 3 2 2 9/.8 1/.5 2/.8 4/.69
Cerastium arvense 1 T T 1 1 : 4 T 1/.6 Tl XIS
Chrysopsis villosa 3 Ty . St 1 i D95 SOl 13/, 8 STLAE 716 T8
Cirsium undulatum T 1 1 1 lcd= "3 T2 T/‘19
Lactuca serriola 1 T 3 b e T/.06
Lupinus spp 2 1 a2 -r/'o(,
Melilotus officinales 3 30 & 26 1.7 3.2 113
Tragopogon dubius 4 1 T 1 5 2 T T T & TS5 3/.6 1/'5
Urtica dioica 4 1/.17 /.06
Unidentified forb 1 T i : s | /.2 1/.6__1/.25
TOTAL FORBS 13 2. 19 11 29 6 25 20 31 3> 12 15 3 4 7 3 50 24/.6 3/1.0 1871.0 15/:94
BROWSE
Acer glabrum 1 T 48 7 T
Amelanchier alnifolia T T 22 2;;; "y i;ig
Artemisia tridentata 82 64 48 61 9 3 38 30 62 43 66 23 50 43/.8 39/.83 37/.4 60/.69
Juniperus scopulorum - : : 49 6 18 14 S 18/.80 2/.17 2/.2 7/.31
Philadelphus lewisii 2 1 4 1 2 13 10.2° 3L 1/.2 2135
Populus tremuloides 1 T T 1/.20 T/.17 1/.13
Prunus virginiana 7 T 3 By T 6 15 1/.40 2/.33 1/.19
Pseudotsuga menziesii 1 T 5 2 15 T/.2 7/.33 3/.19
Ribes cereum 2 e S D 1 2/.6 T/.17 1/.2 1/.3;1
Roua' spp 3 il o8 1 5 /.4 2/.5 1/.25
symphoricarpos_albus 1 T 2 1 4 .
TOTAL BROWSE %W .0 M. & 68 8.1 28 A% 5) 6F 550 83 94 13"——’26—35#5‘6% 2 -IIT‘.G—SH’.‘E
MOSS ; & T 1 4 ¢ T/.13

1For habitat type names see Table 2.

2poes not include agricultural site.

3Trace amount <.5% use.

“Percent of total use/frequency of use among feeding sites.

5Total of approximate equal use of Poa pratemsis, Agropyrom cristatum, and Triticum aestiwm.

%6
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Table 19. Winter 1977-78 food habits determined from five rumen
samples collected from predator involved mortalities.

FORAGE CLASS February (3)! March (1) April (1) Season
Species ' % Vol/Freq? % Vol % Vol % Vol/Freq
GRASS 22 /1.0 12 75 36 / 1.0
FORBS 3/ 1.0 4 5 4 /1.0
BROWSE
Artemisia tridentata 64 / 1.0 53 18 45 / 1.0
Berberis repens’ 1/ .33 : 3/ .2.
Cornus stolonifera T/ .33 T/ .2
Juniperus scopulorum 8/ 1.0 28 1 12/ 1.0
Populus spp T T T/ .4
Pseudotsuga menziesii 2/ 1.0 3 1 2 /1.0
" Pershia tridentata T/ .33 T/ .2
TOTAL BROWSE 75 /1.0 - 89 ~ 20 61 / 1.0
LICHEN . T/ .33 T/ .2

Number of rumen samples. .
zFrequency of occurrence among rumens.
3Trace, less than .5 percent.

Pursh.), were recorded twice as ﬁne of the two most important forages
utiliéed at a site. This plus the fact that there was ﬁo eviden;
correlation between the degree of use of a particular forage species
and either frequency of occurrence (r=.10) or canopy coverage'(r=.08);
would indicate a .wide range of individual forage preference among mule
deer. Other plants frequently receiving major use were palg agoseris
(Agoseris glauca (Pursh.) D. Dietr.),yeilow columbine (Aquilegia

flavescens S. Wats.), arrowleaf balsamroot and lupine.
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Winter

During winter'browse, grass and forbs received 58, 27 and 15 per-
cent, respectively, of the total utilization at feeding sites (Table
18) and comprised 61, 36 and 4 percent, respectively, of rumen contents
(Table 19). Greater occurrence of grass and less of forbs in rumen
contents as EOmpared with feeding site data was also noted in da&a of
Wilkins (1957) and Schwarzkoph (1973), and could be dué to greater
digestibility of forbsv(Snider and Asplund 1974 and Short et al. 1974)
"and/or for the tendency of. rumen analyses to emphasize the occurrence
of coarse materials (Bergerud and Russel 1964).

éreen forage was available throughout thé 1977-78 winter and may
" have influenced overall feeding habits. 'Succulent grasses and/or forbs
ma&e up 13, 16 and 56 percent of the total reéorded utilization for
January, February and March, respectively (Table 20). During both the
1976-77 and 1977-78 winters, many deer were observed feeding on and
about large steep rock outcrops which appeared to absorb solar radiation,
creating warm microclimates and allowing plant growth throughout the
winter. Schwarzkoph (1973) reported deer using green grass on snow-free
slopes as early as January on the Armstrong winter range. |

Big sagebrush was by far the major -species utilized in all h.t.s in
which feeding sites were examined, except the PSME/AGSP h.t. where it
was of limited availability. It provided approximately 40-45 percent

of the diet and accounted for nearly 70 percent of the browse used.
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Table 20. Mean percent of all instancés of use which were green’ grass
and/or forbs at feeding sites by habitat type.

Habitat -Typel . o " Combined

Month 'Agric'. PSME/AGSP PSME/FEID ARTR/AGSP ARTR/FEID - .Totals

© Jan. . 20 1 52 o -2 a1
Feb. - 80 o A B ‘;13 IR :
Mar. i' = . 8- 26 w0 o 56

~.Séason’ - T 26 o il, R :: 27

1See Table 2 for h.t. abbreviations.
2No-'feeding‘si'te during that month.

' Rocky'Mountaln juniper was the only othér browse spec1es-utllized to ;gﬁ\
;nf extent. Bluebunch wheatgrass and Idaho fescue were the major graés
- species ut111zed . while golden—aster and arrowleaf balsamroot were the .
" two most used forbs.-'Feedlng yas recorded 095a po£a1.ofl5L_plaqt'tggagi'
’tﬁough only’S‘receiveélfiQé péréeﬁt'dr‘mdfe'sfffhé tétai‘rééofdéé B
utiliéation'fdf the‘winter.: | |
Browse and forb ﬁge were generaily highésf,.and grasé use lowest in -

January (Tgble 18); This was fo;lowed by a sharp decline of forb use .
cin Fébruary ;hat.apparéntly.was cqépenéated for‘by'an increase in érass '
utilization. Wallmo et al. (1977) indicatgd that, though high in pro—‘.
tein, the occ@rrence'éf ﬁQre than 20 percént.big sageﬁfusﬁ in the diet -
: woqld impair'digestion, which deer - may try to élleviate"by inﬁréasiﬁg

.the use of grass Whiéh‘ié_mpre digestible.but lower in protein. ‘Thig,

‘together with decreased availability of forbs in February, may'expiain.
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the shift from forbs to grass. In March, nhen nevw green growth.was
comnon, utilization of forbs inereased aubstantially, grass use inereasf-
ed further and the importance of browse deereased.
Detritus was frequently eaten and may have been of some 1mportance '
to w1ntering deer. Deer were observed to paw through snow, apparently

to reach arrowleaf balsamroot plants, and eat the wet, partially rotted

- material (which probably also included other plant species). One adult

male was observed to repeatedly, totally.consume handsized wads of this -

material.

fooulation‘Characteristics
Population Size and Trend |

Estimates of population size and composition ‘were derived from daea
obtained during 129 ground observation perlods and 53 aenial fllghts |
using a Piper Supercub. A total of 6,626 sightings ‘of individual mule
deer was recorded. Of these, 14 percent (944) were marked animals.
Additional data were provided from four helicopter surveys of the winter
range, - two each.duringAfhe winters of 1976-77 and 1977;78 (Mackie et
al. 1978).

Prior to March i1, 1977 nine neckbanded mule deer were thought to
be usiné the Senafef winter range (Mackie pers. comm.). ‘Tnese deer
were trapped_during 1ate winter, 1975. TrapPing efforts during March.
and ‘April nesulteduin'28 and 9 additional marked animals on tne_area

for 1977 and 1978, respectively. During each trapping period one
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previously neckBanded deer was‘recaptured and fitted with a radio
transmitter collar. Twelve animals were fitté& with radio transmitters
iﬁ 1977 and'three in 1978, while 17 and 7 deer wefe maéked with neck-
bands in 1977 énd i978, respectively; Appendix Table 27 lists the
.sex, age and marking device carried by muie deer' céptured and marked
in-1977.and 19%8. The total marked population'affef'trappiﬁg efforts
Was.3} deer in 1977 and 35 in 1978. o

Various estimates of mulé. deer numbers on the Schafer Creek winter

range during the winters of 1976-77 and 1977—78‘are preseﬁted in Tables -

21 and 22, respectively. These data indicated that a minimum popula-
tion of slightly more than 200 deer used the winter range from éarly
Janﬁary through March, 1975. Over 200 mule deer were on the winter
range by early winter.(December) 1977-78, and‘g population of about
240 was estimated froﬂ observations during the first half of March.
This suggested a populatioﬁ increase of 10f20 percent from 1976-77.
Numbers of deer using the winter range éppérently declined after
late March or early April_of both years. Mean estimates for April
were 172 deer for 1977 and 216 for 1978. Movement off the winter'
range began &uring April and became pronounced;in Ma&. Of 107 mule
deer obsérvgd ér réloca&ed'using telemetry §uring May 1977, only 26 ,
percent were on tﬁe Wintef rangé_proper; Observations on fhe area
during May 1978 (Pac, pers. cémm.) indicated that disperéal had begun

by May 15.
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Table 21. Monthly population estimates for mule deer on the Schafer

winter range 1976-77.

Obser- Mule 95%
vation Deer Population Confidence
Month Periods Observed Estimates Limits Remarks
Jan 5 1 199 Helicopter survey
. Mar 10 1 202 Helicopter survey -
Mar 23,24 4 50 190 - 174-318 Schnabel estimate,-
' ' " Ground observations
Mar 25,26 2 48 211 197-319 - Schnabel estimate,
Ground observations
Mar - 10- 351 - 208 Average of all
: ) - estimates
Apr 1-13 ~ 5 52 156 . 149-179  Schnabel estimate,
: : . aerial & ground obs.
Apr 21-28 3 81 187 180-206 Schnabel estimate,
_ ' ' aerial & ground obs. -
Apr 8 133 172 - Average of Schnabel
estimates )
May 5 53 115 88-152  Schnabel estimate

Table 22. Monthly population estimates for mule deer on the Schafer

winter range 1977-78.

Apr 5 328 216

Obser- Mule 95%
vation Deer Population Confidence
Month Periods Observed Estimates Limits " Remarks
Dec 19 1 200 , ' - .Helicopter survey
Dec 3 181 217 187-252 Schnabel estimate,
. aerial observations -
Jan - 17 1459 220 209-232  Schnabel estimate,
. aerial & ground obs."
Feb 16 1161 210 198-223 Schnabel .estimate,
. _ - -aerial & ground obs..
Mar 1-3 3 227 . 237 211-268 “Schnabel estimate,
: S _ ' aerial & ground obs.
Mar 6-15 = 9 1023 240 226-256 _ Schnabel estimate,
. a - aerial & ground obs,
‘Mar 16-28 6 629 -203 188~220 Schnabel estimate,
S ' : — " aerial & ground obs..
Mar - 18 1929 227 . Weighted average of’
' Schnabel estimates -
Average of five

Lincoln estimates
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Data in Tables 21 and 22, derived as Lincoin and Schpaﬁel indicies
from ground and aerial observations of marked and unmarked deer and/or
from direct‘helicopter counts, probably underestimated total numbers
of deer using the winter range. Marked animals wgretheavily concen-
trated on one portion of the area, in the.vicinitj of échafer Creek,
and were not randomly digtributed throughout the winter range. Also,
data for the Armstrong winter range (Mackie et al. 1978) havé indicated:
that aerial (helicopter)ﬂsurveys in most cases count'on;y 50-75 percent
of the deer actually present. During 1977-78, observational efficien-
cies of early aﬁd late winter helicopter surveys along the west slope
of the Bridger Range.were estimated aé about 47 percent and 59 percent,
respectively. On this basis, the Decembér 1977 count Qf:ZdO deer
(Table 22) could indicate an actual population in excess of 400 animals
(ca. 426) for the entire study area in early winter as cpmpéred with A
my estimate of about 240 in early Mérch. The April 1978 helicop;er
survey was incbmplete due to unfavorable conditions.on the Schafer
Creek area. If the same observational efficiencies épplied to 1976-77
surveys, about 425 deer would have been present in early winter (Janu-
ary 19%7) and about 340.in late winter (March 1977). Although the’
overwinter decrease (ca: 19%) for 1976-77 was similar to my estimate
of a minimum 17 percent, from ground and fixed-wing aerial observatibng 
the similarity of early winter population size betﬁegn years indicated

by helicopter counts conflicts with other data which suggested generally
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greafer numbers on the -area in 1977-78 than in 1976~77. This dif-
ference may have been due to 1ower'observétiona1 efficiency in the
Décembér 197% survey as compared with the January l9f7 count. Field_
observations and relocations of collared deer_showed that many may
not have been on the winter range at the fimg of the helicopter survey.
~ Using base population estimates bf 208 animéls for the wintef of

1976—77-and 240 and 216 for early and late winter 1977-78, respective-
1y, winter ranée densities were'2§ mule deer per km2 in 1977, 34 per
kmz in early winter 1978, and.30 per km2 in late winter 1978. These -
were lower densities than oécurred on the Armétrong winter range, .
as.calculafed ftoﬁ data of Mackie et al. (1978), for the samé{
periods—739 deer per kmz in 1977, 43 per kmz in early winter 1977-78
and 31 per gmz.in late winter 1978. | | ' ‘

. Thgse densities rela;e}to fhe total Schafer Creek winter range,
as used during 1976-77 when mule deer were widely disperse&. If
only principal wintering areas, as ﬁsed during much of the 1977-78
winter, are considered, densities are much higheg—-62 per km2 in
1977, 72 per km2 in éarly winter 1977—78 aﬁd 65. per km2 in late

winter 1978.

Age and Séx.Composition'and Trends
Data indicative of the age and sex coﬁposition of the Schafer

Creek mule deer population and trends from January 1977 ﬁhfough April
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1978 are presentgd in Table 23,.Figures,9 and,ll,vand Appendix -
Table 28.

During éarly w#nter 1977,-a ratio of 33 fawnsélOO adults were
obtained from both January and February ground observatioﬁs. A helif
copter survey on January 5 indicated 34 fawns:lOO adults. At these |
ratios, fawns comprised about 25 percent of the population. By March
,thg fawn:adult ratio had declinéd to approximately 22-25 fawns:100
adults; and fgwns comprised only 18-20 percenﬁlof the populatién.
Based_on the minimal éstimate of 208 deer on the area‘in March, ohly
. 37-42 fauwms were'carried into April. Classifications during'April,
| thopghtlimited, suggested slightly highef.ratios and sur§1v51 than
recorded in March.. |

New fawns'were first observed during June. Although the proportion -
of fawns among deer observed increésed through July, it decreaged~ggain
tﬁrough August and September (Table 23, Fig. 9); and it was not until
October that observed fawn:doe and fawn:adult fatios équélled or ex- .
ceedéd those subsequently obse;véd on the winter range. Thé high: pro~
.portioﬁ of fawns for October was based on a‘véry small observed sample '
and mayAnot have beéﬁ real. Thus, it cannot be cénciuded that a sub~ |
stantiai.decréase, if any, in the proportion of fawns on.the areé occur—
red from October to November. By’Décember-fixed-wing aerial observa- )
"tions indicated 74 fawns:100 females (62:;00 adults) while a helicopter

survey of the area on December 19 showed 49 fawns:100. does (403100adu1ts).




. Table 23. Sex and age clas51f1cat10n of mule deer associated with the Schafer w1nter range
- determined by ground and aerial observations.

Totall : : Fawns: Fawns: Males: Method
No. No. No. No. No. No. 100 100 -~ 100 . of

. Month Observed Adults Females Fawns Males Uncl. Adults Females Females Observation
1977 ' : : T

Jan 5 199 147 112 50 35 2 34 45 31  Helicopter survey

Jan 91 43" 33 14 10 34 33 42 30 Ground
Feb. 51 18 6 27 33 - ,
Mar = 321 68 15 7 238 22 . Ground o
Mar 10 202 . 162 - 40 ’ 25 Helicopter survey
Apr 135 . 30 ' 9 96 30 , Aerial & Ground
May 58 16 8 1 ‘6 42 — ' Aerial? & Ground
June 38 29 21 2 8 .7 7 10 38 - Aerial & Ground
July 151 ° - 117 82 29 35 5 25 35 43 ‘Aerial & Ground
Aug 98 - 81 46 15 .35 2 19 33 76 Aerial & Ground
Sept 46 39 32 7 7 - 18 22 22 Aerial & Ground
Oct 15 .10 6 5 4 50 83 67 Aerial

- Nov 150 96 85 47 11 7 49 55 8 Aerial & Ground
Dec . 181 109 92 68 17 4 62 . 74 18 Aerial

"Dec 19 200 - 143 ° 116 57 27 40 49 23 Helicopter survey
1978 o . ‘
Jan 1459 987 814 446 173 26 - 45 55 21 Aerial & Ground
Feb: 1161 =~ 858 ) 267 . 36 31 ) Aerial & Ground
Mar 1680 1270 . 312 - 98 25 _ Aerial & Ground
Apr 253 144 37 72 26 - . Aerial & Ground
Apr 10 76 ~© 53 ‘ 18 5 34 . . __Helicopter.survey

. 1Total number observed when adequate c1a551fications were made.
2piper Supercub. :

0T
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Figure 11. Averaged periodic estimates of fawns:100 adults on the
Schafer Creek winter range.

A ratio of 45 fawns:100 adults was recorded from combined aerial
and ground observations on the winter range during January 1978. Fawns
thus comprised about 31 percent of the population. By March and April,
the observed ratios declined to 25-26 fawns:100 adults or about 20 per-
cent of the population; though a helicopter survey on April 10 recorded
34 fawns:100 adults (25% of the population). Using the April average
population estimate of 216 total deer, 43 fawns were carried into May;
only slightly more than were estimated for the area in March 1977.

Decreasing fawn:adult and percentages of fawns in the population
indicated moderate fawn mortality, exceeding the losses experienced by

the population as a whole, during both winters. However, the pattern
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- or timing of moetality differed. During the winter of 1976—77, the

decrease'ie fawns -did not begin until after the middle Qf'Febfuary'and
much of it did not occur until mid-March or later (Fig,.ll). In.1977-
78, numbers of fawns observed decreased rapidly from a peak of 62:100
adults in December, through January and into the latter bart of February f:
when ratios of only 20-30 fawns:100 adults was recorded. _Littie or no
aéparent decrease occurred in March and April when observed ratios re-
mained relatively stable. .The percentageé.of fawms observed in the
population also reflected the rapid early decrease and eubseqeent level- -
ing off in late winter and early spring. The reason for the differences
between'grdund-fixed wing aerial‘survey data and helicoéter'classifica-
tions, the latter showihg a lower fawn:aduit ratio'fer December and a
hiéher ratio for April than the former,.is ﬁot known. It is possible . -
that helicopter surveys, covering a larger area intensively, classified
more of the population than groued—fixed wing aer;al surveys, both in
December when some males and some.feﬁales Without fawns ﬁay not have
moved onto ehe winter range proper and in April when deer were begin- .
ning to disperse end/of wereﬁusing all parts of the winter range.

Early winter claseifications indicated 30—31‘males:100‘fema1ee and
21-23 males:100 females (iable 23) among adults in the early winfer
populations.of 1976-7% and 1977-78, respectively, Thie indicated a
decrease in the'pfoportion of males in the Schafer Creek populetion

from 1977 to 1978 as was also suggested by Mackie et al. (1978) for
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the Armstrong range. Proportions of males among deer observed during
the summer and fall varied con31derably (Fig. 9 ), generally increasing';
from June through August and then decreasing sharply in September to a
low in November. Too_few'deer were classified in October to provide a
realistic observed ratio for-that month.
Mortality

‘At 1eeet seven mule deer_were harvested during the 1976 hunting
season. These ineluned-one adult“male; one adult female and five
unclassified animals. The only mortality documented during the minter
of 1976—77 were two adult females that died as a result of trapping.
Although as in&icatéd earlier, changes in fawn:adult ratios‘indicated
some mortality among fawns, no fawn carcasses wereilocated Known
:mortalities from May 1977 through April 1978 totaled 22 deer..'Three.
of thése were adult females, 13 were males, at 1east 2 were fawns and
5 could not be claSsified as to age or sex. Eight of the 22 were
marked individuale, comprising 22 percent of the marked population..
One additionai neckband, placed on a female in 1975, was found near
the original release site along With:portions of a female skeleton
that wae at ieest one:year_old. This earcase was not included in the
.known mortalities. |

Among known mortallties, one female (8-9 yr old).was found

"August 3, 1977 on the winter range. Thls,animal'epperently died




108

during the fawning seaeon in the process of parturirion. Hunter. har-
vest (Oct.-Nov.) accounted for .13 mcrtalities, 12 antlered and 1:.
favn male. 'Forty percent of the marked males (6 of 15) were shot.
All mortalities were on or adjacent to che study area except a year-
ling male killed 33 km to the north. Seven carcesses found bet-
ween February. 14 and'April'12,.1978 were suspected coyote involved
mortaiitiee. Five of these were recorded within the five day peridd,»A
'Fenruary 14-23. Of these one wae an a&ult, one a fawn enn-the dﬁﬁers
could not’be identified. Tracks and/or skid marks in the-snow,'or?
in one,inétence, obserﬁation of coyotes actually in the procese of
killing‘aldeer, were criteria used to involve_coyctes with cheumrtalﬁy%‘;
One radio—collered female (ch 4-1) was found dead on the winter range 
April 4, 1978. Tﬁe cercase was nearly entire and femur marrow was
white and firm. Cause of death was not identified.

Total overwinter mortality of the population was estimated at
17- 19 percent, for 1976—77 and was comprised primarily of fawns A
minimum of 15 percent of the mule deer on the area may have died |
during.the winter of'i977-78, when. fawn mortality from January through’”'
April nas estimatedlat 34 percent. .Some adult mortality also occurred.
Mackie et al. (1978) reported little mortality of deer on the Armstrong‘
winter range in 1976 773 . while 20-27 percent died in 1977- 78, including
45-47 percent of all the fawns and 10-20 percent of the adults on.the |

area.
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‘ Tabié 24, Cdefficienté of association

-winter range 1977-78.

qu 16 marked mule. deef on the Schafer Creek'

Channei
or animal’

3-9 4=1 4=3 2277 2077 2217 2067 2087 2207 2045

C 2045, 0

" number 3-2 3-3 3=5. 3-6 3-7 3-8
32 .05 0 .09 .02 .07 .16 .56 .05 .12 .58 .06 O. .69 .12 O
3-3 .05 0 .54 .61 .65 .03 .22- .55 .71 .06 .41 O .06 .24 O
5. 0 o0 . 0 -0 ©0O O O O -0 O 0 .05 0 0 .16
3% 09 .54 .0 .74 .67 .21 .23 .69 .51 .08 .45 0 .08 .25 0
3-7 .02. .61 0 .74 .70 .16 .21 71 .65 .03 .46 ©0 .03 .20 O
3-8 .07 .65 -0 .67 .70 .19 .24 .82 .61 .03 .50 0 .03 .13 0
329 .16 ..03° 0 .21 .16 .19 16 .18 .21 .17 .14 0 - .18 .59 0
4-1 .56 .22 0 - .23 .21 .24 .16 - .13 21 .32 .16° 0 .31 .29 O
4-3 .05 .55 0. .69 .71 .82.-.18 .13 .53 .03 .42 0 .03 .16 - O
2277 - .12 .71 0 .51 .65 ..61 .21 .21 .53 .07 .45 0. .07 .23 O
2077.. . .58 .06.°0 .08 .03 .03 .17 .32 .03 .07 .11 O .60 .17 0
2217 .06 .41 - 0 .45 .46 .50 .14 .16 .42 .45 .11 O .07 .06 .04
2067 0 0 .05 0 0 0 . o 0 0 00 0 0 .0 .19
2087 .69° .06 O -.08 .03 .03 .18 .31 .03 .07 .60 .07 O .10
2207 .12 .24 0 .25 .20 .13 .59 .29 (16 .23 .:17 .06 O .10 0
0 6 0 0 0-.0 .0 0 0 0 .04 .19 0O O

01T




Table 25.

Mean distance between relocations, in meters, for radio-collared mule deer
assiciated with the Schafer Creek winter range. '

Winter

Eérly Summer- Late

Winter

Channel 1976-77 Spring Summer Fall Early fall Fall Winter
Females »
3-2 300 . 290 370 400 4001 300
4-1 200 300 520 700 6102 320
3-9 200 1600 500 300 400 300
3-5 400 © 900 500 800 600 600 300
3.3 300 900 " 400 700 600 200 300
3-6 600 1500 800 800 - 800 200 260
3-7 300 2200. 500 800 600 400 270
3-8 800 11400 400 1400 800 900 300
C 4-3 600 2500 1600 600 620 1100 280
Mean . 411 1288 510 722 603 600 292
Males
44 400 1300 600 1600 - 1100 1500
3-4 1600 .1200 610 470 500 600
4-2 900 1290 ' . '
Mean 633 1263 605 1035 800 1050 .
Total Mean 467 1282 527 ' 292

! Spring through fall
2 Summer through fall

779 639 518

1Tt




Table 26.
—_— mountains.,

Average activity

~

radii, in meters, for marked mule deer in the Bridger .

| source Sex Sprihg-y;.’:“ Summer yr - Féll‘yf Wintef yr
Schwarzkoph 1973 | F | 402 N(13)172-73
' M S | . 428 N(8) 72-73
Hamlin 1974 - CE | 676 N(9) 73 | 314°N(1) 73 | 406 N(5) 73 | |
| L M| 785 N(3) 73.|  S43 NQ) 73 |- 575 N(L) 73
- |Pac 1976 F | 411 NR(6)75 | 333 NR(4)75 | 311 NR(2)75
- g - 488 N(3) 75 o
Mackie et al. 1976 | F | 396 = 75 ) 363 73-74
S F o ‘ ©233° 74-75
M | 423 - 75 326 . 73-74
M " 173 74-75
Youmans " F " 580 R(9) 76-77
' F 380 R(12) 77-78
M " 640 R(5) 76-78|
M N . . |.. 760 R(3) 77-78
Steerey CF | 95L'R(9) 77 | 463 R(9) 77 | 466 R(9) 77 | 278 R(9) 76-77
| ' F 105 N(2). 77 - ' 279 R(9) 77-78
F | N S | 286 N(7) 77-78
M| 1423 R(3) 77-| 640 R(2) 77 | 745 R(2) 77 | 433 R(3) 76-77
M | | 1e00 w77 | 283 N(6) 77-78

zArNé neckband,‘R: radioed, ()= humber.qffapimals

AN
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Table 27. Mule deer captured and marked on schafer winter range
1977 & 1978. -

Animal . Estimated Age Marking Method of " Date of

Number Sex at Capture Device Capture Capture
1977:8¢-1-77 F . 7-8 . radio Clover trap - 3/12
sc-2-77 F 6-7 . radio Clover trap .~ 3/13
*8C-10-75 M 7-8 .. radio Clover trap "3/15"-
sc-3-77. F 4-5 - © radio ‘Clover trap 3/16
sc-4-77 F 51+ radio Clover trap 3/16
SC-5-77 F 6-7 . radio Clover trap 3/21
SC-6-77 M © 67 - neckband Clover trap 3/21
sc-7-77 ¥ 5% ‘neckband cannon net 3/21
. 8C-8-77 M - . neckband cannon net S 3/21
© 8C-9-77 F mature radio - cannon net . 3/22
SC-10-77 F 6-7 radio @~ Clover trap 3/23
SC-11-77 M 2% radio ‘cannon net 3/25
SC-12-77 M L " neckband cannon net .- 3/25
SC-13-77 'F. mature radio cannon net 3/25
SC-14-77 F 3% radio Clover trap ' 3/27
- 8C-15-77 F mature neckband cannon net 3/28
SC-16-77 M L neckband cannon net. . 3/28
SCc-17-77 F’ 8-9 - neckband - cannon net 3/30
SC-18-=77 "M 5 radio cannon net 3/30 .
SC-19-77 M- 215 neckband ~ cannon net 3/30
SC-20-77 M 4 neckband .cannon net . 3/30 °
sCc-21-77 F - 5 - neckband cannon net 3/31
§C-22-77 F 4 neckband cannon net 3/31
©8C-23-77 ™ 2% neckband Clover trap 4/1
SC-24-77 M 3 neckband cannon net 4/1
SC-25-77 . F 5-6 neckband cannon net  4/1
. 8C-26-77 F o . neckband cannon net 4/1
sc-27-77 F 2-3 “neckband cannon net 4/1
SC-28-77 F - 3-4 neckband . cannon net 4/18 -
" 1978:8C-1-78 M 2k © neckband Clover trap ~ 3/4
SC-2-78 F 4-5 neckband _ Clover trap - 3/16
%3C-15-77 F mature radio Clover trap 3/31
sc-3~78 F 3% neckband Clover trap 4/3
SC-4-78 F. 2% radio - Clover trap - 4/3
SC-5-78 F 415 “neckband Clover trap . 4/11-
SC-6~-78 F 5% neckband Clover trap 4/12
sCc-7-78 F. 43 neckband '  Clover trap 4/19
SC-8-78 F 6% radio Clover trap 4/24
SC-9~78 F . 34 neckband Clover trap 4/30

* Récaptufed animal

on Which a new markiﬁg device was fitted.




Table 28.

Mule deer population trends and sex and age classifications determined by winter

helicopter surveys involving the Schafer Creek winter range 1972-78.

} _ Fawns: Fawns: Males: . . Flight
Total No. No. No. No. No. 100 100 100 Boundaries
Date Count Adults Females Fawns Males Uncl. Adults Females Females and Remarks
1/3/72 284 201 170 80 31 3 40 47 18 Bridger Cr. to
- . Ross Cr. '
3/28/72 130 - 93 - 22 - - 24 — - Bridger Cr. to
. T . Ross Cr.
2/7/73 213 142 - 47 - 24 33 - -— Estimated Middle
. : * Cottonwood Cr.
to Miser Canyon .
12/27/73 112 96 68 16 28 - 17 24 41 Middle Cottonwood
_ - Cr. to Ross Cr.
1/4/74 135 119 - 16 - - 13 - - Middle Cottonwood
. to Jones Crs.
4/30/74 77 — - - - - - - - Middle Cottonwood
. . . - . _to Jones Crs.
1/2/75 241 163 126 71 37 7 . 44 56 29 . Middle Cottonwood
. . . Cr. to Truman Cr.
3/23/75 277 211 - 66 — - 31 -_— - Middle Cottonwood
. - : Cr. to Miser Cay.
-4/20/75 234 179 - 55 . “— - 31 - - Middle Cottonwood
R : Cr. to Spring-
_ branch Cr.
5/13/75 202 166 —_— 35 - -_ - 21 —_— - Middle Cottonwood
' Cr. to Miser Cay.
172/76 215 176 143 39 33 - 22 . 27 23 Middle Cottonwood
) Cr. to Miser Cay.
. 3/15/76 214 188 - 26 - - 14 - - Middle Cottonwood
| o - ) : Cr. to Miser Cay.
1/5/77 199 147 112 50 35° 2 34 45 31 Middle Cottonwood
o “ : Cr. to Miser Cay.
3/10/77 202 162 - 40 - - 25 - -—  Middle Cottonwood
R ] . ' Cr. to Miser Cay.
12719777 200 143 116 57 27 — 40 49 23 Middle Cottonwood
) o ‘ Cr. to Miser Cay.
4/10/78 76 - 53 - 18 - " 34 - — Middle Gottonwood

Cr. to Mise_r Cay.

TT
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