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Abstract:

A study was conducted in the Bridget mountains of southwestern Montana from April through
December 1973 to provide current information on the ecological relationships of mule deer. Emphasis
was placed on the relocation of deer which were individually marked on a west slope winter range.
Vegetation was quantitatively sampled on the east slope to enable evaluation of deer range use.
Vegetation on the west slope had been previously described. During spring, 87 percent of mule deer on
the west slope were in the Bunchgrass Prairie Zone. Deer were more equally distributed in all
vegetation zones during summer. Most mature bucks observed were in the Alpine Zone while the
highest percentage of does with fawns were in the Douglas Fir Zone. During September and October
on the east slope and throughout fall on the west slope, the Douglas Fir Zone received the most deer
use. Mule deer food habits were determined by examination of 70 feeding sites and 28 rumen samples.
Feeding sites examined on the west slope indicated that forbs constituted 81 percent of the summer diet
and browse constituted 54 percent of the fall diet. Feeding sites examined on the east slope during
September and October indicated an 82 percent of browse within the Douglas Fir Zone. Kidney fat
indices from hunter-killed deer were 32, 67 and 132 percent for fawns, does and bucks respectively. A
low fawn/ doe ratio of 46/100 during December 1973 and a 24 percent loss of fawns during the mild
winter of 1973-74 were noted. The population on the; west slope winter range was estimated at slightly
under 200 deer which is substantially less than the number indicated for 1955-56. Average activity
radii for all deer were 769, 456, 476 and 418 yards in spring, summer, fall and winter respectively.
During summer, marked deer were present within all vegetation zones on the west slope and 2 marked
deer were located on the east slope. Summer relocations of marked deer ranged from 1/4 to 16 miles
from the winter range. Most marked deer occupied areas near the winter range during spring and fall.
Tracks and observations of deer indicated that some deer moved from the east to the west slope during
fall. Twenty-eight deer were known to have been taken by 90 hunters within the area between Tom
Reese and North Cottonwood Creeks during the fall of 1973.
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(ABSTRAGT C e

A study was conducted in the Bridger mountains of southwestern
Montana from April through December 1973 to provide current information-
on the ecological relationships of mule deer.. Emphasis was placed on -
the relocation of deer which were individually marked on a west slope
winter range. Vegetation was quantitatively sampled on the east slope
to enable evaluation of deer range use., Vegetation on the west slope
had been previously described. During spring, 87 percent of mule deer
on the west slope were in the Bunchgrass Prairie Zone. Deer were more
equally distributed in all vegetation zones during summer. Most mature
bucks observed were in the Alpine Zone while the highest percentage of
does with fawns were in the Douglas Fir Zone. . During September and
October on the east slope and throughout fall on the west slope, the-
Douglas Fir Zone received the most deer use. Mule deer food habits
were determined by examination of 70 feeding sites and 28 rumen samples.
Feeding sites examined on the west slope indicated that forbs consti-
tuted 81 percent.of the summer diet and browse constituted 54 percent"
of the fall diet. Feeding sites examined on the east slope during
September and October indicated an 82 percent of browse within the
Douglas Fir Zone. Kidney fat indices from hunter-killed deer were 32,
67 and 132 percent for fawns, does and bucks respectively. A low fawn/
doe ratio of .46/100 during December 1973 and a 24 percent loss of fawns
during the mild winter of 1973474 were noted. The population on the
west slope winter range was estimated at slightly under 200 deer which
1s substantially less than the number indicated for 1955-56. Average
activity radii for all deer were 769, 456, 476 and 418 yards in spring,
summer, fall and winter respectively. During summer, marked deer were ’
present within all vegetation zones on the west slope and 2 marked deer
were located on the east slope. Summer relocations of marked deer
ranged from % to 16 miles from the wirnter range. . Most marked deer
occupiled areas near the winter range during spring and fall., Tracks
and observations of deer indicated that some deer moved from the east
to the west slope during fall. - Twenty-eight deer were kndwn to have
been taken by 90 hunters within the area between Tom Reese and North
Cottonwood Creeks during the fall of 1973,




INTRODUCTION

The firs% comprehensive study of Rocky Mountain mule deer (Odocoileus

hemionus hemionus) in the Bridgér Mountains of southwestern Montana was
. conducted by Wilkins (1957) during 1955 and 1956 when deer had reached
a peak in pumbers and were damaging agricultural products. His study
mainly concerned the range use and food habits of the population using
the Armstrong winter range on the west slope of the mountains. Since
Wilkins' study, deer numbers have declined on this area.

During 1972 and 1973, Schwarzkoph -(1973) conducted a study on this
same area to ﬁbtain current information for comparison with the results
of the earlier study by Wilkins. To enable a more accurate study of
deer movements, 21 deer were marked for individual identification.

My work, conducted from spring through fall of 1973, continued the
study initiated by Schwarékoph. I placed more emphasis on daily and
seasonal movements, which wés aided by the availability of marked deer
fr;m the earlier study. I also obtained information on food habits,
population characteristics and range use. Information from the two
previous studies and my study was compared to evaluate past and pfesent

ecological relationships.




METHODS '
Vegetation
The vegetation on the west slope of the Bridger Mountains within
the study area has been described by Wilkins (1957) and Schwarzkoph
(1973). I used végetation zones and types described by Schwarzkoph
(1973) to evaiuate the range use habits of deer on the west slope of the
mount;ins.

- Fourteen sites were examined on the east slope of the mountains to
conipare vegetation between slopes and to provide a basis for evaluatiné
use of range. Plant species leés than three feet in height were quanfi—
tatively sampléd on each site with a method similar to that'described'
by Daubenmire (1959),~ Canopy coverages and frequencies of species were
rgcorded within each of twenty 2x5 decimeter plots plaged'at five foot
intervals along a one hundred foot line at each site. ngeral observa-
tions of vegétation were aiso made. Botanical nomenclature follows ’
Booth (1950), Booth and Wright (1959) and Booth (1972).

l Animal Range Use and Movements

In the Winters of l972»and 1973, Schwafzkoph individually marked
twenty—bne mule dger on the Armstrong winter range. All were taggedv
in each eéf with étandérd % inch wide eartags. Sixtggn ofvthese were
‘addipioqally marked}with three inch wide neckbands of yariOUS cgiors
and codes; three with 1% inch wide permatags in their ears: oné was

equipped with a radio transmitter and one received no- additional




-3 .
markings. The 1odalities,of relocations of marked deer were plotted on
aerial photographslof the area.

In spring, summer and fall, observations Wére made whi;e traversing
the west slope on foot, primarily in the area of and above the winter
range. A camp was established in Tom Reese Basin (Fig. 1), a cenﬁrally
located area above the winter range, for use in summer. TIn late summer
and fali, obser&ations weré extended to the east slope of the mountains
ﬁhere a vehiclelwas also used. During the summer and féii, nine aerial
flights %ere made to locate markéd,and unmarked deer. Deer were classi-
fied as to age, sex, mafkings énd activity. The éreg.occupied was
classiﬁied as to vegetgtion zone and type, slope, expdsure, elevation
and location.

Food Habits

Food habits for deer and‘céttle were determined by examination of
feeding.sitgs. I speciﬁically e#amined cattle food preferences iq Tom
Reese Basin, wbere approximately forty-five cows graged for\a month.
Feeding sites were examined as soon as possible af;er being vacated by
the animal. The use of one leaf or stem of a forb, an individual.
leader of.bréwge or one rooted stem of grass was considered one instance
of.use as described by Cole and Wilkins (1958). When pr;qtiéal; the
avaiLability of-plant taxa on feeding sites was'defermined by recording
the canopy coverages and frequenciés of species within ten‘tp twenty

2x5 decimeter plots per site as previously described. Plants from the
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study area were c&llectgd and identified to aid in determining plaﬁt
species used by animals.

One quart rumeﬁ saﬁples were collected from each of five winter—.
killed and tweﬁty—thrée hunter-killed deer. The contents were analyzed
according to the techniqﬁe described by Wilkins (1957). Analysis of
. data from feeding sites and rumens followed éhe aggregate pércentage
method by Martin et al. (1946).

Population Characteristics and Condition
Population characterisﬁics and productivity were determined from
male/female, fawn/female and fawn/adult ratios. Reproductive tracts
from fwo hunter-killed does were examined., Kidneys and the surrounding
fat wére collected from each of sixteen hunter-killed deer and were
evaluated.with the method described by Riney (1955) to indicate animal

condition. The ages of hunter-killed deer were estimated by the

eruption and wear of mandibular teeth (Robinette et .al. 1957).




DESCRIPTION OF AREA

The main feature of the study area is the Bridger range which
extends from Bridger Canyon, twenty-three mileé northward, ending at
Blacktail Mountain (Fig. 1). The highest point is Sacagaweé Peak with
an elevation of 9,665 feet. '

McMannis (1955) described the Bridger range as exposed sedimentaryA
rock from Beltian time to Recent. Specific rock types are sandstone,
limestone, shale, siltstone aﬁd conglomerates. Middle Cambrian Flathead
sandstone is underlain by coarse Beltian arkoses in the northern part of
the range and by metamorphics in the southern part. The range is
characterized by fglds and faults. Valley fill consists 6f Quaternary
deposits of gravelufaﬁs, river gravels and muds, talus, morainal
deposits and avalanche debris. The area to ;he north:of Réss Peak shows
~some evidence of glaciation.

The west slope of the range is characterized by east-west ridges
dropping off sharply into deep canyons and stream bottoms on the north
_ and south. A'change in elevation of one thousand feef within % mile is
not uncommon. The east slope drops off sharply within % mile of the
divide but then slopes geﬁtly downward (Fig. 2). This slopé does not
have the abrﬁpt‘cpqtfa%ts of ridges and canyons as does the west slope.

Since é major 6bjéctive of my study was to locate marked deer
regardless of their location, definite bound;ries were not established

for the study area. Most observational trips on the west slope were
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winter range.
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in the area bounded by Miil Creek Canyon on the north and by Dry Canyon -
on the south. This area included the Armstrong winter range and two .
major creeks, North Cottonwood and Tom Reése. Some field work was also
conducted on the east slope within the triangular area bounded by lines
connecting Flathead Pass, Ross Pass and‘the Bangtail Ranger Station.
Major features within this area are Fairy Lake, Fairy Creek, Cache Cgeek
and fhe north and middle forks of Brackétt Creek (Fig. 1)..

Schwarzkoph (1973) described four vegetation zones and several
vegetation types within the west slope stuay area. Areas between eleva-
tions of 9,665 and 8,600 feet are within the Alpine Zone; important
types are the Alpine Meadow and Spruce-F@r (Open Canopy) Types (Fig. 3).
Occupying a belt from 8,600 to 8,000 feet and extending to lower eleva-
tions in creek bottoms and on north slopes is the Spruce-Fir Zone.
Important types within this zone are the Spruce-Fir (Closed Canopy)
Type, Spruce-Fir (Open Canopy) Type and Grass-Forb Meadow Type (Fig. 4).
Extending from the Spruce-Fir Zone to the vailey floor and making up the
bulk of the forested area is the Douglas Fir Zone (Fig. 5). Important
types are the Douglas Fir Type, the‘Lodgepole Pine Type and the Sage-
brush-Bitterbrush Type. The valley floor was considered to be in‘the
Bunchgrass Prairie Zone and included Sagebrush-Grassland, Agricultural,
Fescué—Wheétgrass and Creekbottom Types (Fig. 5).

Weather conditions for the area may be found in Appendix Table 15.

Climatological data (U. S. Department of Commerce) were included for a




Spruce-Fir (Open Cahoﬁy) Type'and Alp ne Mea owba&pe
within the Alpine Zone.

Figure 3.

b

Figure 4. Spruce-Fir (Open Canopy) Type interspersed with Grass-
Forb Meadow Type in the foreground. The Douglas Fir
Zone is in the background.
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Figure 5. The Armstrong winter range, with the Bunchgrass Prairie
Zone in the foreground and the Douglas Fir Zone on the
slopes.
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twenty-two year period-(l952-l973) for two U. S. Weather Bureau Stations.
The station at the Belgrade airport was located 10 airline miles south-
west of the study arealét’an elevation of 4,451 feet'and wiﬁhin the
Bunchgrass Prairie Zéne. The other station was located 12 airline miles
northeast of Bozeman at an elevation of 5,950 feet and within the
Douglas Fir Zone on the east side of the Bridger fange. The mean annual
temperature and precipitation at the Belgrade station are 41.83 degrees
F and 13.43 inches respectively. The mean temperature and precipitation
for 1973 were 42.03 degrees F and 15.66 inches respectively. January
is the coldest month with a mean temperature of 17.1 degreeé F while
July is the warmest month with a mean temperature of 66.7 degrees %.
June receives the most preéipitation with a mean of 2.57 inches while
February ;eceives the least precipitation with a mean of .38 inches.
Extreme temperatures for 1973 were 100 degrees F in July and -35 degrees
F in January.

The mean énnual teéperature and precipitation ét the Bozeman 12NE
station“are 37.9 degrees F and 34.72 inches respecfively. Thé mean
temperature and precipitation for 1973 were 34.1 degrees F and 33.55
inches respec£ively. January is the coldest month with a mean temper-
ature of 20.i degrees F and July is the warmest month with a mean
temperature of 58.1 degrees F. June receives the most precipitation
with a mean of 4.77 inches while July receives the least precipitation

with a mean of 1.74 inches. Extreme temperatures in 1973 were 88

degrees F in July and -35 degrees F in January.




RESULTS
Vegetation
The vegetétion within the area studied on the east slope of the
Bridger range was classified into three zones; Dbuglas Fir, Spruce-Fir
and Alpine. Species composition for thoée>types quantitatively saﬁplgd
within these zones is given in‘Table 1. Sampling was conducted in

September and species composition reflects late summer conditionms.
Douglas Fir Zone

This is the most dxtensive zone and occurs primarily between

%

elevations of 5,500 and 7,200 feet. Five types are described.

'Douglas Fir Type: Douglas Fir (Pseudotsuga menziesii) was the

‘dominant tree within this type. Elk sedge (Carex geyerii) was an
important plant (Table 1). Timothy (PhZeum pratense), bluebunch what-
grass (Agropyron spicatwm) and mountain brome (Bromus carinatus) occur-
red in small ,amounts. Lupine (Lupinus spp.), strawberry (Fragaria
virginiana) and yarrow (Achillea millefolium) were the important forbs.
Shrubs were the dominant class of low-growing vegetation and included
snowberry (Symphorocarpos spp.), white spirea,(Spiréq betulifolia),

Oregoﬁ grape (Berberis repens) and common juniper (Juniperus communis).

Sagebrush Park Type: Big sagebrush (Artemisia tridentata) was the
dominant shrub species with serviceberry (dmalanchier alnifolia) and

chokecherry (Prunus virginiana) present in lesser amounts (Téble .




TABLE 1. PERCENT CANOPY CONVERAGES ANDiFREQUENCIES OF LOW-GROWING TAXA FOR VEGETATION TYPES
AS DETERMINED BY EXAMINATION OF TWENTY 2 x 5 DECIMETER PLOTS ON EACH OF 14 SITES.

: SPRUCE~FIR ALPINE
DOUGLAS FIR ZONE ZONE ZONE
Grass- Spruce- Grass-
Forb Fir Forb. Alpine
Douglas Sagebrush Park Logged Forest  Meadow Meadow
Fir Type Park Type Type Type Type Type Type
Iaxa1 2 Sites- 2 Sites 3 Sites 3 Sites 1 Site 2 Sites 1 Site
GRASSES AND SEDGES:
Agropyron spicatum tr./ 2 5/582 tr.3/3
Agropyron trachyeaulum tr. /2 2/25 . i
Agropyron spp. 2/33 1/20 &
Elymus glacus . 2/18 :
Bromus carinatus tr./2 tr./5 4/52 tr./13 1/30
Calamogrostis rubescens _ 7/22 16/70
Carex geyeri 19/65 13/45 17/45 8/25 i
Carex spp. 1/8 5/52 tr./2 2/20
Festuca idahoensis 3/25 tr./2
Koeleria cristata 1/8 2/35
Phleum pratense- 1/8 1/10 5/40 2/20 tr./8
Poa alpinum - 1/30
Poa compressa . 28/67 '
Unknown grasses i 1/23  tr./5 . 1/15
Total Grasses and Sedges - 23/75 °  23/100 45/100 31/100 25/85 5/70 6/80.
FORBS:
Achillea millefolium 2/30 tr./20 . 3/55 2/23 tr./15 7/100
Agroseris glauca : 1/8
Aquilegia flavescens 1/5
Arenaria spp. tr./12




TABLE 1 (CONTINUED)

SPRUCE-FIR ALPINE
DOUGLAS FIR ZONE - ZONE ZONE
Grass-~ Spruce-~ Grass-
Forb Fir Forb Alpine
Douglas Sagebrush Park Logged Forest Meadow Meadow
Fir Type Park Type Type Type Type Type Type
Taxa 2-Sites 2 Sites 3.8ites . 3 Sites 1l Site 2 Sites 1 Site
FORBS (continued). ‘ _
Artemisia michauxiana 3/20
Aster conspicuus 11/58
Aster engelmanni 2/8
Aster integrifoliug 2/5 11/50
Balsamorrhiza sagittata tr./ 2 1/5 :
Bupleurun americanum 1/15. *
Cerastium arvensis tr./ 2 1/20 tr./8 tr./2 tr./2 1/45 !
Cirsium arvense 1/ 8 7/46 1/35 :
Cirsium foliosum 2/10
 Cymopterus bipinnatus 1/20
Delphinium occidentalis 1/15
Eriogonum umbellatum 2/10
Erythronium grandiflorum .tr./8 2/35
Fragaria virginiana 4/23 ) 1/7 1/7 3/50
Fraseria speciosa 1/10
Galium boreale tr./8 tr./5 . 1/13 1/16 1/35 3/48 2/35
Geranium viscosissimum. 2/30 ‘ : 4/28
Hackelia floribunda 2/20 tr./2
Helianthella uniflorus 10/35
Leguminosae tr./2 tr./13 2/15-
Linum perenne tr./2 2/45
Lomativm cous 1/10
Lupinus spp. 2/13 1/10 1/3 2/5
Mertensia oblongifolia 1/8
Potentilla gracilus tr./5 tr./5 5/53




TABLE 1 (CONTINUED)

. : ’ - SPRUCE-FIR ALPINE
DOUGLAS FIR ZONE ZONE ZONE
] o Grass-— Spruce- Grass—:
Forb Fir Forb Alpine
Douglas Sagebrush Park Logged Forest Meadow Meadow
. Fir Type Park Type- Type Type Type Type Type
Taxa 2 Sites .. 2 Sites .3 Sites 3 Sites 1 Site 2 Sites 1 Site
- FORBS (continued) - ) )
Phlox hooditi 1/10
Rudbeckia occeidentalis 1/5 3/8
Rannunculus escholtzii 1/8
Sedum lanceolatum ~ 1/25
Senecio serra - 1/13 I
Senecio spp. 5/50 G
Tarazicun officinale tr./5 tr./5 tr./10 1/15 !
Thalactium venulosum : 4/30 tr./5
Trifolium haydenii - 8/85
Trifolium spp. tr./2 2/10
Valariana sitchensis 1/15
Unidentified forbs 2/20 2/35 C 3/33
Total Forbs 14/65 10/53 28/100 18/88 . 12/80 48/100 33/90
BROWSE:
Abies lasiocarpa : 15/30
Acer glabrum 1/2
Amelanchier alnifolia tr./ 2 4/23 tr./ 2
Avrtemisia tridentata 10/45
Berberis répens 4/35 1/5 5/48 1/5
Juniperus comminis 4/5
Potentilla fruiticosa 1/5
Prunus virginiana 3/23 ,
Pseudotsuga menziessi 1/10




TABLE 1. (CONTINUED)

SPRUCE~FIR ALPINE

DOUGLAS FIR ZONE ) ZONE ZONE
) Grass-— ' Spruce~ Grass~
Forb Fir Forb' Alpine
Douglas  Sagebrush Park Logged . Forest Meadow . Meadow
‘Fir Type Park Type Type Type Type Type Type
Taxa ' -2 Sites 2 Sites - 3 Sites 3 Sites -1 Site 2 Sites 1 Site
BROWSE (continued) - ’
Rosa spp. tr./5 2/23 tr./ 2~ 1/7 2/5
Spirea betulifolia 9/38 1/10 3/38 tr./ 5 2/20
Symphoricarpos spp. 13/63 1/18 tr./ 2 12/47 - 2/10 . o
Total Browse 30/88  23/75 tr./ 3 23/77 21/60 2/20 1/5
. : . i
BARE GROUND - : tr./2 23/68 10/78 9/28 35/93 23/100 &
ROCK: 2/40 6/53 2/8 - 6/40 . 21/90
LITTER . 59/40 74/78 41/95 39/82 55/95 ° 25/100 9/95
Selaginella densa 3/15

1Tnecludes taxa~with at least 0.5% canopy coverage or 5% frequency on at least one type.
2Canopy coverage (% area covered)/Frequency (% occurrence among plots).
3tr. = trace; a value less than 0.5% canopy coverage.
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Bluebunch wheatgrass and Idaho fescue (Festuca idahoensis) were the
major‘grasses present..onébs occurred in minor amohnts with sulfer
eriogﬁﬁm (Eriognum umbellatum) most common. Canada biuegrass (Poa
compressa) and sticky-geraniuﬁ (Geranium visicossimum) did not occur -on
the sample sites but were present on distrubed sites within this type.

Grass—Forﬁ Park Type: Site features and species composition indi-

cate .that this{type occurs mainly on distufbed sites. Grass and grass-—
like plaéts %e%e the dominant vegetation., Canada bluegrass was the
predominant grass (fable 1). dther important g?asseé were fimothy and
mountain brome. Common forbs were Canada thistle (Cirsium arvénse),
northwest cinquefoil (Potentilla gracilus) and yarrow. Shrubs were
rare wi;h rose (Rosq épp.) and snowberr§ occurring in trace amounts.

Logged Tipe: 'Tﬁe-géntly rolling topography of the east slope is
much more suited to logging than is the west slope. Much of the log-
ging activity on the National Forest in the Brackett Creek area was
conductéd in the years 1961 to 1964 (John Heckman, personal coﬁmunica—
tions). Dates of logging activities on privately owned lands are
unknown. Logged areas varied from those cbmpletely:cleércut to those
With scattered trees remaining (Fig. 6).

Elk sedge was the predominanf plant within this type (Table 1).
Grasses present included pinegrass’ (Calamogrostis rubescens), tiﬁothy
and wheatgrasses (Agropyron spp.). Showy aster (Aster conépicuua) was

the dominant forb and yarrow; strawberry, Canada thistle and bedstraw
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Figure 6.

Logged Type within the Douglas Fir Zone.
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(Galium boreale) were present in lesser amounts. Important shrub §Pécies
were‘SQOwbérry, Oregon grape ard white spirea.

Lodgepole Pine Type: Lodgepole pine (Pinus contorta) was the

dominant species in this type. No quantitative data were obtained, but
general obsefvations suggested that thinleaved huckleberry (Vaccinium
membranaceum), low red huckleberry (Vaceiniwn scoparium), white spirea
and Oregon grape were impgrtapt shrub species. Heartleaf arnica (Arniéa
cordifolia) and meadow rue (Thalictrum venulosum) were common forbs.

Elk sedge and pinegrass were other important unders?ory species.

Spruce-Fir Zone

This was a narrow zone primarily occupying the area between eleva-
tions of 7,200 and 8,400 feet but extending somewhat lower on moist
north slopes. There were two important types.

Spruce-Fir Forest Type: The dominant trees were alpine fir (4bies

lasiocarpa) and 1imber pine (Pinus flexilus). FEngelman spruce (Picea
engelmanni) was less common and Douglas Fir occurred at 1qwe?'élé§?tiéﬁé
within this fype.“Pinegrass and elk.sedgerere impo?taht uﬁ&érgfofyz
species (Tablé 1). Meadow rue and étréﬁberry were thg frédoﬁinénf
forbs. Bedsfraw, dandelion ?Taramicum offieinale) én&‘éiover.(Trifﬁléum
spp.) were present inlléSSer ambunts; Oregon-grape, rose, énowbgrry R
and whité sbirga were present in minor quént;;y. Present, Euﬁfnbt“--

‘occurring in -the plots were yellow coldﬁbihe'(AquiZegid flqﬁeécenéf L
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and redshoot gooseberry (Ribes setosum).

Grass—Forb Meadow Type: This type occurred as openings in the

spruce—fir‘forest. Forbs were the dominant vegetation class in the
sites sampled. Thickstem aster (Adster iniégrifbliﬁs), oneflower
helianthella (Helianthella uniflorus), sticky geranium and bedstraw
were fhe most important forbs (Table 1). Grasses were oflminor impor-
tance. Slendef wheatgrass (Ag%opyron eanium) ana mountain brome“(Bromué
earinatus) wére present in plots. Shrubs ﬁere uncommon and énly‘white |
spirea was found in plots. Bare ground made up a major portion of

sample plots.
Alpine Zone

The alpine zone is limited in vegetational cover because much of
the area copsists of perpendicular rock faces and falus slope;r This-
zone,occupie§_the area between elevations of 8,400 and 9,665:feet. Two
types were recognized.

Alpine Meadow Type: Forbs were the dominant class of vegetation

with Hayden clover (Trifolium haydenii) and‘yarrow predominant (Table 1).
Michaux sagebrush (Artemisia michauxiana) and groundsel (Senecio spp.)
were other important forbs. Junegrass (Koeleria cristata), alpine blue-
grass (Boa alpina) and wheatgrass were common grass species. Sedges
were aléo importan#. Shrubs were uncommon with only shrubby cinquefoil

N . .
(Potentilla fruiticosa) present in the sample plots. Bare ground and
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rock were important components of sample plots while litter made up a

lower percentage cover in this type than any other type.

Spruce-Fir (Qpen éanoﬁy),Type: Tree specles present were alpine
fir, limber pine and Engelmann spruce. Theéé species occurred as clones
or islands. Grasses presenf were alpine bluegrass and slender wheat
grass. Hayden clover, yellow columbine and gfeen gentian (Frasera
speciosa) were common forbs. Redshoot gabsebergy was the only shrub
noted.

Range Use

During the study, 2,920 and 512 obsérvations.of mu}e deer were
recorded from the groﬁnd énd air respec;ively, according to vegetation
zones and types. Ali vegetation‘zones‘couldAnot be covered during one
trip, excépt by air. The percentage of deer in each zoﬁe was determined
from aerial observations; the use of vegetation types was determined

from ground and aerial observations combined (Tables 2 and 3).
West Slope

Spring (April-May): Comparison of thé numbers of deer observed

pef t;ip in the Bunchgrass Prairie Zone with the.ﬁopg}ationrestipatés
of this herd.by Séhwérzkoph (1973) indicated that a majorify of the
‘population was using the Bunchgrass Prairie ane.. No aerial observa-
tions were made during this period to determine the relative distribu-

tion of deer within vegetation zomnes.




TABLE 2.
1973 THROUGH DECEMBER 1973.

PERCENT OF GROUND OBSERVATIONS OF MULE DEER ON THE WEST SLOPE BY VEGETATION ZONE AND TYPE; APRIL

Vegetation Zone

SPRING _

SUMMER

FALL

May Season

ﬁuly Aug.

Sept.

Season

Oct.

Nov.

Dec.

Season

and Type . Apr.

BUNCHGRASS PRAIRIE ZONE
Sagebrush-Grassland Type 2 1
Agricultural . : 73 30
Fescue-Wheatgrass 9 61
Creek Bottom : -

Total 84 -+ 92

DOUGLAS FIR ZONE
Douglas Fir Type :
Sagebrush-Bitterbrush 15
Juniper 2
Fescue-Wheatgrass
Bitterbrush
Sagebrush-Grassland
Douglas Fir-Sagebrush Park
Lodgepole Pine ____
Total 17.

U w

ol

SPRUCE~-FIR ZONE
Spruce-fir (Closed
Canopy) Type
Spruce=fir (Open Canopy)
Willow Bottom
Sedge Meadow
Sedge-Grass Meadow
Grass-Forb Meadow

Total

ALPINE ZONE
Spruce-fir (Open Canopy)
Type
Alpine Meadow

Total

Number of Deer Obgserva-
tions .

Percent of Deer Observa-
tions 32 30

924 813

1
53
33

87

13

1,737

62

19
39

20
31
51
117

4

8

_4
A

N

11
15
26
81

3

-1
1

N

12
24

3%

414

15

UiU1

12

20-
32

11
13

24

93

3

_—
1

66
14
1
5

11
2
99

100

4

tr. !

tr.

" 32 .

20

35

100

451

16

HIH

26- -

tr.
91

uJu

b'N o

644

© 23

ltr. = trace, less than 0.5% of the total deer occurring in a zone or type during a month or season.

.—Zz_
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TABLE 3. PERéENT OF AERIAL OBSERVATIONS OF MULE DEER ON THE WEST SLOPE
BY VEGETATION ZONE AND TYPE;. JULY 1973 THROUGH DECEMBER 1973.

Vegetation Zone & Type July Aug. Sept. . Season Oct., Dec. .Season

BUNCHGRASS PRAIRIE ZONE
Sagebrush—-Grassland Type

Agricultural
Fescue-Wheatgrass 15 17 6 12 2. 1
Creek Bottom
Total .15 17 6 12 2 1
DOUGLAS FIR ZONE
Douglas Fir Type ‘ 34 62 42 77 .55 69
Sagebrush-Bitterbrush 12 25 . 8 5 2
Juniper ’
Fescue-Wheatgrass 12 4
Bitterbrush ‘

Sagebrush-Grassland
Douglas Fir-Sagebrush

Parks ' : 26 9
Lodgepole Pine 12 5 5 3 4
Total 46 25 72 55 82 101 88

SPRUCE-FIR ZONE
Spruce~Fir (Closed
Canopy) Type 6 58 8
Spruce-Fir (Open Canopy) 4 2 7 5
Willow Bottom : ' .
Sedge Meadow
Sedge-Grass Meadow

Grass—Forb Meadow 1 16 8- 7 k 5
Total 7 58 20 18 14 - 10
ALPINE ZONE'

Spruce-Fir (Open

Canopy) Type 1 _ : 1 o2 1

Alpine Meadow . : 31 15 :
Total 32 16 2 1
Number of Deer Observa-
tions 59 12 49 120 320 172 492

Percent of Deer Observa- _ .
tions . 10 2 8 20 52 28 80
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Deer were  active throughout the day in Abrii aﬁd May. Most of my
time was spent in the Bunchgrass Prairie Zone where the deer were easily
observable. Eighty-seven percent of all deer observatiéns were in the
Bunchgrass Prairie Zone and thirteen percent weré in thé Douglas Fir
Zone (Table 2). The Agricultural Type within the Buﬁchgréss Prairie
Zone was the most uséd type during April. Plant taxa in the Agricul-
tural Type, including alfalfa (Medicago sativa), winter wheat (Triticum
aestivum), smooth brome (Bromus inermis) and orchard grass (Dactylis
éZomePata), were among the first species to "green-up'. Deer used the
agricultupal fields in groups numbering up to 100 during April and
early May. By May, forbs were "greening-up" on the Fescue-Wheatgrass
Type and deer use shifted toward this type, which was the most used
type for this month. The Sagebrush—Bitterbrugh Type Within the Douglas
Fir Zone réceived moderate use, mostly in Aprél.

Aftér May 13th, the numbers of deer obsgrved/decreased dramatical-
ly. Almost all deer obéerved throughout the rest of May were males.

Summer (July-Sept.): Aerial observations indicated that deer were

well dispersed during the summer and showed greater use Qf the Douglaé
Fir and Bunchgrass Prairie Zones Fhan was shown by-ground surveyé
(Tables 2 and 3). They indicated that some deer used the Bunchgrass
Prairie Zone all suﬁmer since deer were observed there on four of five
flights. A range of zero to eighteen éercent and an average of twelve

percent of the deer observed per. flight were in this zone. Deer were

v
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observed within the Douglas Fir Zone on all five flights. A ranée of
25 to 100 percent ;nd an avérage:;£'55:percent of the deer observed per
flight were in this zone. Deer were observed in the Spruce-Fir Zone oﬁ
three of five flights. ‘A range oﬁ zero to fifty—eight‘percent and an
average of eighfeen percent of the deef observed per.flight were in
this zone. Deer were observed in the Alpine Zone on one of the five
flights, when 61 percent'of the deer observed were in this zone. Obser-
vatiéns of fresh deer tracks and droppings during gfound surveys also
indicated that deer were present in all zones throughout the summer.

Combined data from aerial and ground surveys indicated that deer
were differentially distributed by agé and sex within the vegetation
zones. I observed 56 fawns per 100 females (27 females and 15.fawns)
within the Douglas Fir Zone, but only 5.4 fawns per 100 fémales (187
females and_lO fawns) within the Spruce-Fir Zone. Observations within
the Alpine Zone included.26 females and no fawns, while only one female.
and two fawns were obsérved in the Bunchgrass Prairie Zone. This, plus
the fact that 46 fawns per 100 fémales were observed on the winter range
during December indicates that femaleé with fawns prgdominantly used
the Douglas Fir Zone during the summer.

Most deer seen during the summer were observed in the hours near
dawn and dusk. Deer were most aétive at this time with feeding and

moving the predominant activities.
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On July 2nd, four newborn fawns were found; one in the Sagebrush-
Bitterbrush Type, oné in the Douglas Fir-Sagebrush Park Type and two at
the lower edge of the Douglas Fir Type.

The deer using the Bunchgrass Prairie Zone were found.in~the Fescue-
Wheatgrass and Creek Bottom Types. Eighty-one percent of‘all deer
observed in this zone were males (Appendix Table 17).

Most of-the deer observed in the Douglas Fir Zone were in the
Douglas Fir Type. Tﬁe Sagebrush-Bitterbrush Type received mgdérate use.
Sixty-rine percent of all deer observed within this zone were females
and fawns (Appendix Table 17).

Within the Spyuce—Fir Zone, moét'obseryationslwere recorded on the
Grass-Forb Mgadpw Type. Deer would commonly emerge from the spruce~fir
forest types to feed in the Grasé—Forb Meadow Type and then return to
the spruce-fir forest after feeding. The presence of thinleaved huckle-
berry in the rumens of deer collected on the "mountain meadows" by
Wilkins (1957) indicated deer also fed in the forested types during
this season. This plant was found only in the Spruce-Fir «}loseq‘
Canopy) and Lodgepole Pine Types. The Willow Bottom and‘Spruqe—Fir
(Open Canopy) Types were occasionally used by feediﬁg deer. _Seventyf
three percent_of the deer observed in the Spruce-Fir Zone were females
and fawns (Table 4).

The Alpine.Meadow.Type was the most heavily used type within the

Alpine Zone and was tredominantly used by feeding deer. The Spruce-Fir




PERCENTAGE DISTRIBUTION OF MALE AND FEMALE MULE DEER BY MONTH AND VEGETATION ZONE AS
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TABLE 4.
DETERMINED FROM GROUND SURVEYS OF THE WEST SLOPE.
Summer
July Aug, Sept. Season
Females Females ) Females Females
Males & fawns Males & fawns Males & fawns Males & fawns
- BUNCHGRASS PRAIRIE ZONE - - - - 4 -3 1 1
DOUGLAS FIR ZONE- 3 21 - - - . .5 1 ) 6
SPRUCE-FIR ZONE 31 51 40 97 41 77 37 82
ALPINE ZONE 66 28 60 3 55 15 62 11
Number of Males and Number )
of Females and Fawns _70. 43 91 116 22 60 183 219
Percent of all Deer For a
Month or Season 62 38 44 56 27 73 46 54
g Fart
Oct. Nov. . Dec.. Season
Females - Females Females Females
Males & fawns Males & fawns Males & fawns Males & fawns
BUNCHGRASS PRAIRIE ZONE 33 1 4 - 1 - 4 tr.t
DOUGLAS FIR ZONE 17 43 96 100 99 100 93 89
SPRUCE-FIR ZONE 17 36 - - - - 1 6
ALPINE ZONE 33 20 - - - - 2 4
Number of Males and Number
of Females and Fawns 12 79 28 76 131 285 171 440
Percent of all Deer for a - '
Month or Season 13 87 73 31 69 - 28 72

lty, =

trace, a value of less than 0.5%.

_L Z—.
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(Open.Canopy) Type within the Alpine Zone was commonly uaed‘as a bedding
area for deér during the diurnal period. The high deer usage of the
Alpine Zone during July was mainly attributable to usage by mature males.
Most of.the deer observed dﬁring July were males and 66 percernt of ali
males observed during July were in the Alpine Zone (Tablel4).‘ The
alpine areas could bé called "buck habitat" since 82 percent of all deer
observed there during the summeér were males. |

Numbers of deer recorded per observation period within Tom Reese
and North Cottonwood basins (Fig.»?)-increased throughout July and early
August. Much of this increase was due to an increage in thgnpercentagg
of females in the observations as summer progressed (Table 4). This
suggested that males moved to high elevation types before females.

Thirty-six observations of Rocky Mountain goats were made during
' the summer. Twenty of these were in North Cottonwood basin, six in
Mill Creek basin, one in Tom Reese basin and nine on the east slope
above Falry and FraizeryLakes (Fig. 1). Most goats observed were using
the Alpiﬁe Meadow Type and talus slopes, but a few were seen in the /
upper reaches of the Spruce-Fir Zone. Goats fed in the same areas as
mule‘deer males aﬁd on one occasion were'observéd'to feed within about
50 feet of one another.

Mill Creek Canyon, North Cottonwood basin, Tom Reese basin, Corbly

Canyon and Dry Canyon all received cattle use at some time during the

summer. The cattle in Tom Reese basin used the Sedge and Sedge-Grass




number of deer/ observation period
within Tom Reese and North Cottonwood basins

Figure 7.
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Number of deer/observation period in Tom Reese and North Cottonwood basins by
monthly period.
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Meadow Types heavily until those afeas were depleted. At that timé they
moved onto the Grass-Forb Meadow Type. Cattle used the meadows of Tom
Reese basin for slightly less than a month and then moved down the creek
bottom. This movement was probably due to a lack of suitable forage at
that time in the meadows. A ﬁajor effect of the cattle in these basins
was the trampling of Vegetatién.

Fall (Oct.-Dec.): Aerial flights during October indicated deer

use of all vegetation zones. Although eighty-two percent of the deer
observed on these flights were in the Douglas-Fir.ane, grounq surveys

of the Alpine and Spruce—Eir Zones during October ihdicated that usage

of the latter zones was as hiéﬁ as at any time during the summef (Fig.‘7).
All deer observed during a flight in December were in the Douglas Fir
Zomne.

Wifhin the DouglasiFir Zone, the Douglas Fir Tipe received the most
usage during the fall. Open types, such as the Sagebrush—Bitterbrﬁsh
and Douglas Fir-Sagebrush Park Types, became important areas of deer
activity after the end of hunting season. Deer use of other zones and
types dﬁring the fall was minor.

Although the first groups of deer seen on the winter range were
females apd_fawns,.deer were not differentially dist;ibuted by sex
during the fall. At this time the breeding seéson gnd éommon movement

to the winter range were in progress. The peak of breeding activity

seemed to be during the latter half of November.
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Elk were first observed on the area during a flight on October 1lth.

Thirty-seven elk, including 5 males (2 mature), 20 females and 12 cal?esxakr~}

were spotted during a flight on December 5th and wére concentrated higﬂ
above Corbly Canyon, on‘the Armstrong winter range and just north and

above the mouth of North Cottonwood Creek.
East Slope

The observétion of a female marked at a west slope locality, on
the east slope of the Bridger Mountains during August, resulted in
initiation of limited range use investigations in that area.

During the latter part of August, observations were carried out
only within the Douglas Fir Zonme. A majority of the deer observed were
'within the Douélas Fir Type (Table 5). All zoﬁes were surveyed during
September and most.of the deer observed during that month were within
the‘Douglas Fir Zane. Many of those deer were using small logged areas
(Fig. 6). Work during October indicated tha£ some deer were using the
Spruce-Fir and Alpine Zones. Most of the deer observed during ground
surveys in chober were within the Douglas Fir Zone. An aerial flight
on October 1llth revealed that deer were congfegating at-high elevations
on Grass-Forb Meadéws within the Spruce—Fir Zone.

Food Habits

Mule deer food habits weée determined by the examination of 70

feeding sifes aﬁ'which 8,587 instances of use were recorded and.the .

¥t

/

Lo
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TABLE 5. PERCENT OF GROUND OBSERVATIONS OF MULE DEER ON THE FAST SLOPE
BY VEGETATION ZONE AND TYPE.

Aug, 22-31 Sept. 1-30 Oct. 1-20

DOUGLAS FIR ZONE

Douglas Fir Type 78 41 73
Logged Type 40 12
Grass~Forb Park Type 11 3
Lodgepole Pine Type 6
Sagebrush Park Type 11 _5 -

Total . 100 95 85

SPRUCE-FIR ZONE
Spruce-Fir Forest Type ) 5
Grass—~Forb Meadow Type _ 1
Total 6

wLo

ALPINE ZONE

Alpine Meadow -Type

Spruce-Fir (Open Canopy) Type
Total

Number of Deer Observations 28 _ : 64 ‘ 33

examination of the contents of 28 rumen samples from hunter and winter-
¢ "

killed deer (Tables 6, 7, 8 and 9). Cattle food habits were determined

by examination of 4 feeding sites at which 2,440 instances of use were

recorded (Table 10).
West Slope

Spring: Five rumen samples were collected from deer that died

during the latter part of April, 1973. Contents included Douglas fir,
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£
. IAQL@ 6. FOOD HABITS OF MULE DEER BY SEASON AND MONTH AS DETERMINED
R BY EXAMINATION OF 27 RUMEN SAMPLES.

Spring Fall
April Octv Nov. Season
5T 7 15 22
GRASS AND GRASS-LIKE PLANTS ’
Carex- geyeri 9/33 5/23
green grass . 2/57 °  7/40 5/45
dry grass 28/80%2  2/14 5/27 4/23
Total Grass and Grass-1like
Plants 28/80 4/57 21/80 14/73
FORBS
Antennaria racemosa 3/57 tr./6 2/23
Aster conspicuus 4/29 1/27 2/18
Balsamorrhiza sagittata tr./60 1/6 1/5
Cirgium spp. < 1/14 1/20 1/18
Chrysopsis villosa 2/6 1/5
Helianthella uniflorus 2/6 1/5
Heuchera parviflora 3/29 1/6 2/14
Medicago sativa 18/29 tr./6 9/14
Penstemon fruiticosa 3/43 2/33 2/36
Pyrola secunda 4/29 7/13 5/18
unid. green forbs 2/43 3/13 3/23
unid. dry forbs 1/40 26/71  27/93 ' 27/86
Total Forbs 2/80 64/100 47/100 57/100
BROWSE
Abies lasiocarpa 1/13 1/9
Artemigia tridentata 29/80 2/47 1/32
Berberis repens tr./60 13/71 8/53 10/59
Juniperus communis ‘ 1/20 tr./13
Juniperue scopulorum 4/100 tr./6 tr./5
Pseudotsuga menateail 35/100 tr./71 4/40 2/50
Purshia tridentata tr./40 1/14 . 7/33 4/28
Symphorocarpos spp. 16/43  tr./13  8/27
unid. browse 1/80° tr./14- 1/27 tr./23
Total Browse 70/100 31/100 24/93  26/95
LICHEN . 1/14  8/47 4/36

INumber of rumen samples per time period.

2percent of rumen contents/frequency of occurrence among rumens,
Plants occurring at levels of less than 0.5% are the following:
Achillea millefolium, Compositae, Geum triflorum Lomatium spp.,
Lupinus 8PP« » Monardia fistulosa, Pinus contorta, Pinus flexilus,

- Prunug virginiana, Ribee spp., Salix spp., Sedum spp., Selagenella
.denaa, Rosa spp., and Fungt, o




TABLE 7. SUMMER AND FALI FOOD HABITS OF MULE DEER BY VEGETATION ZONE AS DETERMINED BY EXAMINA~-
' TION OF 58 FEEDING SITES ON THE WEST SLOPE.

. SUMMER. FALL
(1033)%  (2268) (51) (111) (3842)
8- Sites 18 Sites 1 Site 2 Sites 29 Sites
Taxal : - Alpine Spruce-Fir Douglas Fir Spruce-Fir Douglas Fir

GRASS AND GRASS-LIKE PLANTS
Agropyron spicatum
Carex geyerii
Poa alpina
Poa reflexa
Poa secunda
. " Unidentified grasses
"Total Grasses and Grass-Like Plants

FORBS
Achillea millefolium
Agroseris glauca
Aquilegia flavescens
Arnica cordifolia
Arnica rydbergii
Aster engelmanni
Aster conspicuus
Balsamorrhiza saggittata
Cerastium arvensis
Cirsium spp.
Claytonia lanceolata
Delphinium occidentale
Erigeron simplex
Erythrorium grandiflorum
Frgseria speciosa
Gerantum viscosissimum
Helianthella wniflorus
Heraculum lanatum

1/253

tr.4/25  tr./1l
1/25 tr./11
1/11
2/38 12/28
19/38 3/ 6
5/25 tr./11
1/25 tr./11
6/ 6
1/ 6
tr./ 6
5/25 1/17
5/22
tr./13 1/ 6
5/22

1/ 6 -

1/11

3/17
5/21

1/ 7

21/50 10/41

...izg_

tr./7

6/21
13/48

tr./3

1/10

1/50

g 1/ 7




TABLE 7. (CONTINUED)

SUMMER
(1033) (2268) (51) (111) (3842)
8 Sites 18 Sites: 1 Site 2 Sites 29 Sites
Taxa Alpine Spruce-Fir 'Douglas Fir Spruce-Fir Douglas Fir
FORBS (continued)

Lomatium cous 8/50

Lupinus argenteus 1/ 6 4/50

Osmorhiza oceidentalls 1/11 6/50-

Pedicularis groenlandica d 3/ 6

Penstemon fruiticosa ' 12/17

Polemonium viscosum 10/50

Potentilla diversifolia 10/38 tr./ 6

Rannunculus escholtaii 4/18 11/50 ]

Senecio serra 6/22 4/50 o

Senecio triangularis 29/50 '

Stsymbrium altissimum 10/100

Synthyris pinnatifida 30/38

Taraxicum officionale 1/17

Thalictrum venulosum 9/22

Trifolium haydenii 5/38 tr./ 6

Valariana sitchensis .6/22

Viola nutalli 2/13 6/1%

Unidentified forbs 2/22 ‘ '
Total Forbs 99/100 75/84 10/100 54/100 35/79
BROWSE

Abies lasiocarpa 25/50 tr./ 3

Arvtemisia tridentata 22/38

Berberis repens 1/ 7

Juniperus communis 3/ 7

Philadelphius lewesii 1/ 3

Pseudotsuga menziesii 1/ 3

Purshia tridentata 90/100 20/28




TABLE 7. (CONTINUED

SUMMER ‘ FALL

(1033) -+ (2268) (1) (111) (3842)
8 Sites 18 Sites 1 Site 2 Sites .29 Sites
Taxa Alpine Spruce~Fir Douglas Fir Spruce-Fir Douglas Fir
BROWSE (continued) o '
Ribes setosum - 6/11 1/ 7
Salix glauca 19/28 ‘ _
Sambucus melanocarpa : 1/ 3
Spirvea betulifolia 1/ 6 , - 2/14
Symphorocarpos spp. - L2/ 7
Total Browse 25/50 90/100 25/50 55/79.

ITncludes taxa occurring at a level of at least 0.5% in at least one season in one zone.

Plants occurring at .less than this level include the following: Bromus tectorum, Festuca
idahoensis, Koeleria.cristata, Delphinium bicolor, Epilobium angustifolium, Galium boreale,
Heuchurea parviflora, leguminosae, Lupinus spp., Mertensia oblongifolia, Pedicularis paysoniana,
Polygonum bistortoides, Townsendia parayi, Tragopogon dubius, Prunus virginiana and Rosa spp.
2Number of instances of use per zomne by seasom.

3Percent of seasonal diet in a vegetation zone/frequency of occurrence among sites.

btr, = trace, precent of diet is less than 0.57%.

[
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TABLE 8. SUMMER AND FALL FOOD HABITS OF MULE DEER BY MONTH AND SEASON AS DETERMINED BY EXAMINATION OF 58 FEEDING

SITES ON THE WEST .SLOPE.

SUMMER

12 Sites 10 Sites 5 Sites 27 Sites 6 Sites 12 Sites 13 Sites 31 Sites
(1274)2 (1590) (488) (3352) (531) (1426) (1996) (3953)
‘ Taxal i July Aug. - Sept. Season Oct. _Nov. Dec. Season
GRASS AND GRASS-LIKE PLANTS . )
Agropyron spicatum B 5/173 3/23 -3/16
Bromus tectorim 1/ 8 tr.%/8 tr./ 6
‘Carex geyerii 13/42 1/ 8 5/19
 Poa alpina 1/17 tr./ 7
Poa reflexa 5/17 1/ 3
"- Poa-secunda . 1/ 8 1/ 8. 1/ 6
Unidentified grasses 1/25 tr./10 tr./15
- Total Grasses and Grass-
Like Plants 1/25 tr./10 1/15 5/17 20/67 6/31 11/42
FORBS
Achillea millefolium tr./ 8 2/20 tr./ 7 tr./ 8 tr./ 8 tr./ 6
Agroseris glauca 2/25 16/50 8/30
Aquilegia flavescens 16/25 5/10 8/15
Arnica cordifolia 4/17 1/40 . 2/15
Arniea rydbergii 2/25 1/11
Aster.engelmanni 8/20 4/ 7
Aster conspicuus tr./17 17/42 6/19
Balsamorrhiza sagittata. 28/50 7/25 14/62 13/45
Cerastium arvensis 1/8 tr./ 3
Cirsium spp. 5/17 1/8 tr./ 8 1/10
Claytonia laneeolata 2/ 8 1/ 4
Delphinium oceidentale - 1/ 8 tr./ 4 tr./17 tr./ 3
Erigeron simplex 4/25 1/20 2/19
Erythronium grandiflorum 3/ 8 4/30 3/15
Fraseria speciosa tr./ 8 3/20 1/ 7
Geranium viscosissimum 6/ 8 1/20 3/20 3/15
‘Helianthella uniflorus 1/10 tr./ 4 2/117 1/ 8 1/-6..
Heraculum lanatum 1/10 2/20 1/ 7
. Heuchurea parviflora 1/8 tr./ 3
* Lomatium cous 6/25 tr./10 3/15 .
Lupinus argenteus 7/20 1/ 4 2/33 tr./-6

-L€-




TABLE 8. (CONTINUED)

Sambucus r_neZcmocc;rpa'-

SUMMER FALL
12 Sites 10 Sites 5 Sites 27 Sites 6 _Sites 12 Sites 13 Sites 31 Sites
R (1274) (1590) (488) (3352) (531) (1426) (1996) (3953)
Taxa - L July Aug. Sept. Season Oct. Nov. Dec. Season
FORBS . (continued) : o
Lupinus spp. . . tr./ 8 tr./ 3
Osmorhiza occidentalis 1/8 tr./10 . /7  -2/17 tr./ 3
Pedicularis groenlandica 4/10 2/ 4
" Penstemon fruiticosa - - - 4/17 10/17 15/15 12/16
Polemoniwm viscosum 4/17 1/10 6/20 3/15
Potentilla diversifolia 8/25 1/10 1/20 3/19
Rannmunculus escholtzaii . 15/20 2/ 4 2/17 tr./ 3
Seneeio serra tr./17 8/20 6/15 1/17 tr./ 3
Senecio triangularis 6/17 1/ 3
Synthyris pinnatifida 3/8 12/10 18/20 9/11
Pararicum officionale tr./ 8 1/20 1/11
Thalictrun venulosum 6/20 17/40 5/15
Tragopogon dubius 2/33 tr./ 8 tr./ 8 tr./13
Trifoliwm haydenii 4/25 1/20 2/15
Valariana sitchensis 3/17 6/20 4/15
Viola nutalli 11/17  tr./10 : 4/11
Unidentified forbs 1/17 2/20 . 1/15 :
Total Forbs 84/83 81/70 74/100 81/82 52/100 37/75 30/77 36/81
" BROWSE )
Abies lasiocarpa 5/17 1/ 3
Artemisia tridentata 264/33 3/ 8 34/62 22/36
Berberis repens 4/17 1/ 6
Juniperus. commmnis 10/17 3/ 6
. Philadelphius lewesii 2/ 8- 1/ 3
Prunus virginiana 2/17 tr./ 8 tr./ 6
Pseudotsuga menziesii 5/17 1/ 3
Purshia tridentata 4/ 8 1/ 4 13/25 30/38 20/26
Ribes setosum 2/10 19/20 - 4 7 3/17 tr./ 8 i/ 6
Rosa spp- .. . 1/ 8 tr./ .3
Saliz glauca - 12/17 16/30 7/20 13/22
/ - . 2/ 8 1/.3

_88_




TABLE 8. (CONTINUED)

SUMMER

3

FALL
12 Sites 10 Sites 5 Sites 27 Sites 6 Sites 12 Sites 13 Sites 31 Sites

. (1274) (1590) (488) (3352) (531) (1426) (1996) (3953)

Taxa : L . July Aug. Sept. Season ) Oct. Nov. Dec. - Season
BROWSE (continued) "

Spirea betulifolia 1/10 tr./ 4 3/33 4717 2/13

Symphorocarpos spp. 3/17 1/ 6

<Total Browse 15/25 19/50 26/40 19/37 43/83° 43/83 64/69 54/77

TIncludes taxa occﬁrring at a level of at least 0.5% in at least one month or season. Plants occurring at less than
this level include the following:Festuca idahoensis, Koeleria ecristata, Delphinium bicolor, Epilobium angustifolium,
Galium borale, Leguminosae, Mertensia oblongifolia, Pedicularis paysoniana, Polygonum bistortoides, Sisymbrium

altissimum and Townsendia parayi.

2Number of instances of use per month or season.
Ipercent of monthly or seasonal diet/frequency of occurrence among sites.
Yr. = trace, percent of .diet is less than 0.5%.

_68_.
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TABLE 9. MULE DEER FOOD HABITS BY MONTH AND SEASON AS DETERMINED BY
EXAMINATION OF 12 FEEDING SITES ON THE EAST SLOPE.

(998)* (284) (1282)
9 Sites 3 S8ites 12 -Sites
Taxa 3 . Sept. Oct. Season
GRASS AND GRASS-LIKE PLANTS
Phleum pratense tr.3/33 tr./8
Total Grass and Grass-Like Plants tr. /33 tr./8
FORBS .
Aquilejia flavescens tr./112 tr./8
Balsamorrhiza sagitata 4/33 1/8
Cerastium arvensis tr./11 . tr./8
Ephilobium angustifolium "3/22 2/17
Fragaria virginiana .1/11 ' tr./8
Geranium viscosissimum 2/44 , 2/33
Hacklea floribunda 20/33 4/8
Helianthella uniflorus 11/33 2/8
Iliamma rivularis 4/11 3/8
Lupinus spp. ' 2/11 2/8
Potentilla gracilus 1/22 tr. /33 1/25
Unidentified forbs 3/33 1/8
Total Forbs 14/67 - 38/67 '18/67
. BROWSE ’
Acer glabrum _ 16/22 . 12/17
Amalanchier alnifolia 3/33 2/25
Berberis repens 2/33  tr./8
Clematis columbiana 12/11 9/8
Populus tremuloides tr./11 tr./8
Prunus virginiana 35/33 tr./33 27/33
Rosa spp. 14/56 11/42
Spirea betufolia L/44 20/67 7/50
Symphorocarpos spp. 4/33 41/33 12/33

. Total Browse o 86/89 62/67 82/75

INumber of instances of use per month’ or season.
2Perc‘entpf monthly or seasonal diet/frequency of occurrence .among sites.
3tr. = trace, percent of diet is less than 0.5Z%.
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big sagebrush, dry grass, Rocky Mountain Juniper (Juniperus scopulorum)
and dry forbs. These species were reported to be used during this
season by Wilkins (1957) and Schwarzkoph (1973), however, my dat;
indicated a higher use of Douglas fir. |

These rumen contents shéuld not be considered to reﬁreéént the
food habits_éf the deer herd during the spring. At the time these rumens
were obtained, large numbers of deer were using the agricultural fields
containing green grasses and alfalfa. None Bf the rumen samples con-
tained either of these items. These deer may have been too weak to
range into the fields. ‘

Summer.: Results of feeding site examinations indicated that forbs
constitutéd 81 percent of the summer diet of mule deer using the Spruce-
Fir and Alpine Zones. Ninety-six percent of the feediné sites examined
during the summer were in these zones, which are characterized by
extensivé growths of forbs. Cutleaf kittentail (Synthyris pinnatifidal,
yellow columbine, skunk polomonium (Polomonium viscosum), varileaf
cinquefoil (Potentilla diversifolia) and mountain Llomatium (Lomatium
cous) were important items in the diet of deer feeding within the Alpine
Zone. False dandelion (Agroseris glauca), meadow rue, groundsel
(Seriecib serra) and Sitka valariana (Valariana sitchensis) were impor-
tanf in the diet of deer feeding within the Spruce-Fir Zome. .Nuttal
violet (Viola nuttalt) ?eceived considerable use during July but was

not important later due to desiccation. Largeflower buttercup
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(Rannunculus eécholtzii) and meadow rue were important forbs during
September when they were among the few plant species which were green
and succulent. | |

Browse was scarce in the Spruce~Fir and Aipine Zones, but consti-
tuted 19 percent of the items taken at feéding sites. Gray willow
(Salix glauca) was the most important browse plaﬁt.but redshoot‘éoose—
berry became importént during 1ate.summer.

Deer usage of grass was minor during the summer.

Four cattle feeding sites were examined on the Grass-Forb Meadow
Type in Tom Reese basin during August. Grasses and sedges constituted
67 percent of the cattle diet on this type. Slender wheatgrass and
sedges were the most important species in this forage class. Forbs
constituted 33 percent of the cattle diet. Groundsel, Nuttal violet,
oblong bluebell (Mertensia oblongifolia) and common dandelion were
important forbs used by cattle. Grasses and sedges appegred to be
préferred since the cattle used the Sedge and Sedge-Grass Meadow Types
heavily before moving onto the Grass-Forb Meadows.

Fall: Forbs, browse and grasses and sedges -constituted 36, 54 and
11 percent of the instances of use at 31 feeding»sites and 57, 26 and
14 pércent of the rumen contents of 22 hunter-killed deer respectiveiy.
Lichens constituted 4 percent of rumen conténts.

Nine-four percent of feeding siteé examiged during the fall were

within the Douglas Fir Zome. Browse increased from 43 percent of the

~
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TABLE 10. CATTLE FOOD HABITS ON THE GRASS-FORB MEADOW TYPE DURING AUGUST
_ AS DETERMINED BY 4 FEEDING SITES WITH 2440 INSTANCES OF USE.

Taxal

GRASS AND GRASS-LIKE PLANTS

Agropyron canium 32/752
Bromus carinatus 6/75
Carex spp. 15/25
Poa spp. _ 1/50
Trisetun spicatum 7/50
Unidentified grasses 5/50
Total Grasses and Grass—like -
Plants , 67/100
FORBS ,
Achillea millefolium 1/50
Aquilegia flavescens 1/25
Erigeron simplex 1/25
Mertensia oblongifolia 6/75
Osmorhiza oceidentalis 2/50
Secenio serra 8/50 .
Taraxicum officionale 4175
Yalariana sitchensis 1/25
Viola nuttald ' 5/75
Unidentified forbs 4/50
Total Forbs 33/100

YIncludes taxa occurring at a level of at least 0.5%.

Plants occurring

at less than this level include the following: Agroseris glauca,
Allium spp., Polygonum bistortoides and Rannunculus escholtzit.

2Percent in diet/frequency of occurrence among sites.
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diet during Qctober‘tq 64 percent during December. The most important
browse species were big sagebrush and bitterbrush (Purshia tridentata) ,
with much of their usage occurring during late November and December.
Common juniper, white spirea and Oregon grape were important browse
species for those deer using the Douglas. Fir Type.

Shrubby penstemon (Penstemon fruiticosa), dry arrowleaf balsamrocot
(Balsamorrhiza sagittata) and dry showy aster were the forbs most
commonl? utilized by deer during the fall:\ Shrubby penstemon, found in
the undérstory of the Douglas Fir Type, was utilized throughout the
fall and by December most plants showed prior usage. Deer were occa-
sionally ob;erved to paw through snow in order to fged on arrowléaf
bal;aﬁrqot when other plants iﬁcluding big sagebrush and bitterbrush
were readily available at the same site. Wilkins (1957) and Schwarzkoph
(1973) also noted considerable usage of arrowleaf balsamroot on this
area during the fall and winter. Showy aster is found in the understory
of the Douglas Fir Type and was most heavily used during qugmber. With
the exception of largeflower buttercup, all forbs used during October
within the Sprﬁce—Fir Zone were desiccated.

Grasses and sedges constituted 11 perpent of the deers' diet as
determined by feeding site examination. Use of this forage class was
highest‘during Novemb;r when elk sedge was promingnt in the diet. One
feeding site in the Spruce-Fir Zone during October revealed heavy usage

of nodding bluegrass (Poa reflexa) which was "greening up" at that time.
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The plant species foundgin:the rumen samples reflect the hiéh usage
by deer of the Douglas Fir Type during the hunting seéSon. Important
identifiable forbs in rﬁmen samples were side-bells wintergreen (PyroZa~
secunda), shrubby penstemon, showy aster, raceme pussytoes (Antemnaria
racemosa),-littleleaf alumroot (Heuchera parviflora) and alfalfa.
Alfalfa was a major item in two rumens obtained early in the hunting
season. The other species are characteristic of the Douglas Fir and
Lodgepéle Pine Types. The unidentified dfy forbs category was important
and consisted mainly of pieces of stems which may have included stems
of showy aster.

Oregon grape, snowberry and bitterbrush were importaﬁt browse
species present in rumen samples. l

Grasses and sedges were most important during November when they
made up 21 pefcent of rumen volumes. Elk sedge was an important item
in the rumens obtained during November.

Lichens (Letharia vulpina) were an important item in the rumens

obtained during November.
East Slope

A1l feeding sites on the east slope were located in the Douglas
Fir Zone and were examined during Septémber and October. Browse con-
stituted 82 percent of the recorded use at these sites. Important browse

species included chokechefry, mountain maple (4decer glabrum), snowberry,
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rose dnd white spirea.

Forbs comprised 18 percent of the use at feeding sites, whiie
grass was only used‘in frace amounts.

One rumen obtained from this area during hunting season contained
60 percent green grass, 22 percent Oregon grape, 16 percent Douglas fir
and 2 pércent dry forbs.

The high availability of browse species on the Douglas Fir and
Loggéd Types (Table 1) probably accounts for the greater use of browse
on the east slope than on the west slope during September and October.
Browse use was lower on the west slope during these months, but. all
feeding sites during September and 33 pércent‘of thogg‘during October
were in the Spruce~Fir or Alpine Zones. |

Condition, Productivity and Population Estimates
Condition

Average kidney fat indices obtained for each of 16 hunter-killed
deer téken on the wgst slope during the fall of 1973 (Table 11) were
0.32, 0.67, and 1;32 for fawns, females and males respéctively. These
'valués~are'very close to those obtained by Schwarzkoph durihg 1972 for
hunter—killed deer.. Ransom (1965) determined that a kidney fat index
of 30 percent was the critical value for noticable utilization of Bone
marrow fat. My data and that of Schwarzkoph (19735 indicate thaf faﬁns
and séme'females enter the winter with omental fat reserveé close to
this criticél level. 'The low fat reserves together with indadequate

quality and/or quantify forage during the winter probably explains the
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TABLE 11. SEX, AGE AND KIDNEY FAT INDICES FOR 16 MULE DEER. -

Date of Sex Assigned Kidney
Collection Age Fat Index!
10/22/73 M 5% ' 1.72
10/26/73 . F 4% .80
10/28/73 F 7 .45
10/28/73 : F 34 .45
11/3/73 M L .49
| 11/4/73 M 2% .09%
11/4/73 M 1% 1.17
11/9/73 F 2% 1.48
11/10/73 F 3% .56
11/11/73 M 4% .70
11/18/73 M L .27
11/20/73 : F 1% .50
11/21/73 F 2% .53
11/21/73 M 4 1.68
11/24/73 M L .19
11/24/73 M , 3% 1.32

IDetermined by dividing the weight of the kidney fat and capsule by
" the weight of the kidney. .

*This deer had part of its jaw shot away and was in extremely poor
condition. Its kidney fat index was not used in computing averages.
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predominance 'of fawns among winter-killed deer. Schwarzkoph (1973)
found 37 winter-killed deer during 1972 and 1973 on the Armstrong winter

range, 21 of which were fawns.
Productivity

Differences in the summer distribution of productive and unproduc—
tive females was discussed in the '"Range Use'" section. Data from aerial
and ground surveys during December (Table 12), indicated a fawn/femele‘
ratio of 46/100. During a flight over the Armstrong winter range on
Deeember 27th, Mackie (personal communication) noted a similar fawn/
female ratio of'43/160. These figures indicate low productivity and
are much beiow potential productivity noted for many mule deer ranges
(Robinette 1956). Data obtained for the Armstrong winter range by
Mackie (personal communication) during a flight on April lst as compared
to my December data, indicated a minimal loss of.about 24 percent of the
fawns during the mild winter of 1973-1974.

During -the late summer and fall of 1973, 125 deer including 62
females, were classified on the east slope.. ‘The indicated fawn/female
ratio was 50/100

Ovarles from a ‘4% year old- female killed on October 26th and a 24
year old female killed on November 21st were examined. One corpus
albicans,wasfpresent in the ovaries of each deer, indicaring sexuel

_activity during the previous breeding season. A primary corpus luteum- -




TABLE 12. -SEX AND AGE CLASSES OF MULE DEER AS DETERMINED BY GROUND AND AFRIAL COUNTS FROM
JULY 1973 THROUGH DECEMBER 1973. ’

Fawns:

Males: Fawns: , 7
Total No. 100 100 100 Method of
"Time Period _Observed Male Female Fawns Uncl. Females Females Adults Survey
July 1973 168 109 44 9 .16 154 20 6  Ground & Air
August 1973 228 96 119 4 - 9 81 3 2_ Ground & Air
September 1973 129 31 78 13 7 40 17 1z Ground & Air
October 1973 415 57 174 88 96 33 50 38 Ground & Adir
November 1973 112 28 52 24 8 54 46 30 Ground
December 1973 630 160 272 126 72 59 - 46 29 Ground & Air

|
£~
7
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was present in the ovaries of the female killed on November 2ist. A
coming 3-year-old female, killed during a trapping accident on the
Armstrong winter range during April 1974 was not pregnant (Mackié, per-
sonal communication). |
Many researchers have shown that the nutritional level of deer dur-
ing all seasons may affect productivity of the herd (Verme 1963 and
1969; Julander et al. 1961; Robinette et al. 1973). Eactors which may
be affected include the ovulation rate, pregnancy rate and 1ittcr size
of females and the pre- and post-natal weight, growth and survival of
fawns. Some workers have found ths productivity of fawns and yearlings
to be the most affected by nutritional level. The nutritional quality
of rumen contents was linked to differing'weights, skeletal measurements
and sex and age composition of deer populations from areas of different
range quality by Klein (1962) and (1965).

The nutritional level of the deer during any season or combination
of seasons could be a factor affecting the productivity of the deer herd
in this area. A study similar to that conductcd by Klein (1962), comé
paring nutritional quality of rumen contents with rangé conditions,
might be helpful in explaining the 1ow productivity of deer in this area.

A situation similar to that described by Verme (1969) for white—' .
tail deer in Michigan may apply to nule deer in this srea. Deer in his
"reproductivc ¢lass III" suifer.chronic malnutritionxin.tne face of

long, rigorous winters. If the does are in poor physical condition in
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the final stage of pregnancy, development and vitality of the fetus is
seriously impaired and mortality may occur before or éhortly after
birth. Does relieved from the demands of lactation quickly recuperate
and are very productive at the coming rut. On the other hand, mothers

that manage to rear young cannot fully recover from the strain of

nursing in time to be fully productive during the rut.
Population Trends

During éafly spring, deer used the agricultural fields extensively
and counts could be made without including the same deer more than once.
On May 4th, 196 deer %ere counted within the area between Bill Smith
Crgek and North Cottonwood Creek, which are the general boundaries of

the Armstrong winter range. In addition, 99 deer were counted within

the area between Bill Smith Creek and Tom Reese Creek. Schwarzkoph

(1973) utilized several censusing techniques and estimated that 171-175

"deer utilized the Armstrong winter range. Qauntitative egtimates of

the population were not made at the time of Wilkins' study in 1955-56,
however, deer were reported to occur at high densities. and to cause
considerable damage to agricultural products. Some comparisons of
relative population levels are possible using data reported by Wilkins.
Although the time périods combared-are not exactly thé same for both
studies, the data (Table 13) indicate that considerably more deer were

present on the study area during 1955 and 1956 than at the present time.
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TABLE 13. THE ARMSTRONG DEER HERD'S POPULATION LEVEL OF 1955-56
COMPARED WITH THE LEVEL OF 1973.

Sagebrush- Bunchgrass
Bitterbrush Prairie Mountain
Type Zone ‘Meadows

Wilkins (1957) :
June 16~-Aug. 14 June 16~Oct. 31 July 15-Sept.12

41 observations 90 obs. 23 obs.
5 deer/observation 4 deer/obs. 11 deer/obs.
The present study
July 2-Aug. 14 July 2-Oct, 31 July 15-Sept.12
10 observations 22 obs. 35 obs.
1.6 deer/observa- 0.8 deer/obs. 8.5 deer/obs.
tion .
Movements

Ten of twenty-one déeer marked on the winter range in 1972 and 1973
were observed on the winter range by spfing of 1974. Two marked deer
werée known to have died during the spring of 1973 and two were known to
have been killed by hunters, one in 1972 and one in 1973. Four deer
were known to have lost all markings other than small eartags. Some
and possibly all of the remaining deer may also have lost their neck-
bands. ,
A geogfaphical center of activity (Hayﬁe, 1949) was determined: for

each marked deer observed three or more times by either Schwarzkoph

(1973) or myself. Distances of all observations from this center of

E2Y
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activity were then measured and averaged for each deer to determine its
seasonal average activity radius (Table 14). All observations of marked
deer during the spring and most of those during the fall were on or near
the winter range (Fig. 8). When calculating average activity radii, I
included no observations which were considered to be on '"transitional
range'. Spring and fall movements which I included are considered to

be extensions of the winter range.
Spring

The average activity radius for females during spring‘was deter-
mined to be 739 yards with a range of 525 to 990 yards (Table 14). Males
.showed an averagé activity radius of 859 yards with a range of 583 to
1,213 yards for the period. The maximum distances between observations
were 2% and 2% miles for females and males respectively. The maximum
distance a deer was observed from the winter ranée was approximatel§ 2

miles (Fig. 8).
Summer

Six different marked deer were relocated during the summer (Fig. 8).
The maximum observed locations of these deer from the wintering area
ranged from % mile to 16 miles. A 2% year old male was located on the

east slope of the Bridger range about 16 miles southeast of the winter

range. This male was observed on the winter range both as a fawn and




TABLE 14. AVERAGE ACTfVITY RADIUS, IN YARDS, FOR 21 INDIVIDUALLY MARKED MULE DEER.

Winter® Spring . Summer Fall
No. of No. of No. of No. of
- Capture Observa- Observa- Observa- Observa-
" Deer No,. Date Sex tions AAR? tions AAR  tions = AAR tions AAR

1 -3/ 6/72 F 16 462

2 1/ 5/73 F 8 440 9 918 : 5 327

3 . 1/ 5/73 F 17 374 8 860 : 9 597

4 1/ 5/73 F 12 418 3 692
5 1/ 8/73 F 13 264 7 7 861 5 541

6 1/ 8/73 F 14 506 - 5 603

7 1/12/73 F 18 484 - _ A 446

8 1/13/73 F 24 308 10 622 6 344 '

9 1/29/73 F 6 440 10 525 1
10 2/ 7/713 F © 8 440 £
11 . 2/ 9/73 F 15 308 4 990 '
12 2/10/73 F 3 264

13 2/20/73 F 10 352 6 582 11 308

Average for Females 389 739 . YA
14 2/20/72 M 3 264
15 2/27/72 M 13 462 3 1,213
16 3/27/72 M 4 528
17~ 3/27/72 M 20 528 7 583
18 1/11/73 M 3 572
19 2/°7/73 M 13 396
20 2/11/73 M . 7 396
21 1/31/73 M 7 572 9 780 6 594 7 629

- Average for Males 465 859
Average for all Deer 418 769 456 476

1Erom Schwarzkoph (1973).
2AAR =.Average Activity Radius.
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Figure 8. Location by season for the observation that was the greatest
distance from the winter range for each marked deer observed.
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a yearling. A mature female Was_located on the east slope approximate-—
ly 10 miles southeast of the winter range. A male was located in thé
Alpine Zone about 4% miles northeast of the winter range. Two females
were located on a north slope in the Douglas Fir Zoné about 2 miles
northeast of the winter range. One of these females was observed a
month and a half later 4 miles northeast of the winter range in the
Spruce-Fir Zone. One female remained on .the winter and spring ranges
during the summer.

Only one marked female and one marked male were observed a suffi-
cient number of times to determine an average activity radius for the
summer. The average activity radii'determinéd were 344 and 594 yards
for the female and male respectively. The maximum distances between
observatiéns were 0.7 and 0.8 miles for the female apd male respective-
ly. The movements of a group of 5 unmarked females and one unmarked
yearlipg male were followed foé a three day period during the summer.
An average activity radius of 431 yards was deterﬁined with a maximum

distance between observations of 0.6 miles.
Fall

During October and November, most locations of marked deer were on
the northern and eastern edges of the winter range in timbered types.
By mid-December, most observations of marked deer were on the open

slopes of the winter range. The 2% year old malé which was observed
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about 16 miles southeast of the winter range in summer was killed by a
hunter about one mile southeast of the summer location on October 28th
-(Fig. 8). The fall location, which was one mile further from the winter
range than the summer location, suggested that. this aeer was not
destined to return to the area he used in winter as a fawn and yearling.
The female which was observed about 10 miles southeast of the winter
range, in summer, was last seen on October 6th and was still 6n the
east slope. All other marked deer observed during the summer of 1973
were observed on or near the winter range during the fall of 1973.
Schwarzkoph (1973) reported that a marked yearling male was killed
ab?ut 3% miles.southeast of the winter range during the fall of 1972
(Fig. 8).

The average activity radius for females during fall was 444 yards
with a range .of 308 to 597 yards. One malershowed an average activity
radius of 629 yards.

New snow enabled observatiop.of many tracks crossing the Bridger
range at Ross Pass, Bridger Divide and at the head end of North Cotton-
wood Creek during an aerial flight on October 1lth. During this same
flight, groups of deer wefe observe& congregated at high elevations
on thé eést slope just north of Ross Pass and south of Flathead Pass.
During this flight and one on October 26th, many more deer were observ-
ed than on flights during the summer (Table 3). In addition the number

of deer observed in Tom Reese and North Cottonwood basins increased
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from September through October (Fig. 7). On October 19th, during a
ground survey, I noted a set of deer tracks originating near Fairy Lake

and crossing Bridger Divide onto the west slope.
Discussion of Movements

Information collected during this study indicates that deer are well
scattered during the summer. Marked deer were observed within all four
vegetation zones on the west slope during the summer. In addition, two
marked deer were observed on the east slope during the summer. Evidence
from tracks and observatioﬁs of deer indicated that some deer cross
from:the east slope to the west slope of the range during the fall.
Althougﬂ the data indicated use of both the east and west slopes in
éummer by deer using the Armstrong range in winter, no quantitative
expression of this relationship is currently available.

During April and May as well as much of the fall, deer used areas
near the winter range. Daté indicated a larger activity radius during
these times, especially during spring, than during the winter (Table
14). The data also indicate that during summer, deer used an area only
slightiy ¥arger in size than that they used. during the winter. 1In
general, mgles used a larger area than females during all seasons,
however, the overlap in average activity radii sizes is evidence qf

individual variation in animals.
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Hunting Season
The hunting season was from October 21st through November 25th
during 1973. A minimum of 90 people hunted within the area between Tom
Reése and North Cot;onwood Creeks. There were two areas of access to
hunters. 1t was necessary to obtain a permission slip at one. All who
hunted from this access point were available for survey. I was able to
obtain information from 76 of the 90 hunters. Forty-two huﬁted for one
déy only, 18 hunted for 2-3 days, 8 huﬁged for 4-5 days and 8 hunted for
more than 5 days. The majority of those hunters'who were successful
hunted fof more than one dayl The known kill in the area between Tom
Reese and North Cottonwood Creeks was 28 mule deef; 15 males, 8 females

and 5 fawns.
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TABLE 15. CLIMATOLOGICAL DATA GATHERED BY THE U. S. DEPARTMENT OF COMMERCE FROM THE BELGRADE FAA AND
BOZEMAN 12 NE, MONTANA WEATHER STATIONS. )

TEMPERATURE (DEGREES F)

. ’ - . Yearly
Stations J . F . M. A M J J A S 0 N D Ave,

Belgrade FAA  17.1 ° 23.5 ~28.8 40.1 50.7 58.7 66.7 65.6 54.4. 44.2 © 30.7 21.5  41.8
(22 year ave.) . o

Belgrade - 4.0 16.8 33.8 38.9 51.0 60.0 69.1 68.6 55.2 45.1 26.1 26.4  42.0
(1973) '

Bozeman 12 NE 20.1 23.6 26;1 34.6 44,2 51.7 58.1 57.6 48.6 40.6 29,2 22.7 37.9
(22 year ave.)

Bozeman 12 NE 16.4 21.2- 27,5 31.7  43.3 51.9 57.2 57.5 46.8 40.8 27.4 24.8 34,1
(1973)

PRECIPITATION (INCHES)

-T19-

3e1g;aae FAA 65 .38 .84 1.18 2,15 2.57 .99 1.17 1.20 1.07 .70 .53 13.43
(22 year ave.)

Belgrade FAA -.55 © .29 .95 2.03 .73 4,01 .18 2,06 1.86 1.47 .9¢ .54 15.66
(1973) ‘ . o

Bozemﬁn 12 NE 2.81 2.31 2.60 3.12 4,06 4,77 1.74 2.28 3.05 2.70 2.60 2,53 34.72

- (22 year ave.)
Bozeman 12 NE 1.40 © .56 1.38 5.92 2.53 4.86 .48 3.15 3.75 2.32 3.41  3.79 33.55




TABLE 16, TAXA WITH CANOPY COVERAGES OF LESS THAN 0.5% AND/OR FREQUENCIES OF LESS THAN 5% ON

ALL SITES. '
SPRUCE-FIR ALPINE
DOUGLAS FIR ZONE ZONE ZONE
Grass- . Spruce- Grass-
Forb Fir Forb Alpine
Douglas Sagebrush Park Logged Forest Meadow Meadow
Fir Type Park Type Type Type Type Type Type
. 2 Sites - 2 Sites 3-Sites 3 Sites 1 Site 2 Sites 1l Site
GRASSES '
Calamogrostis montanensis X
Poa reflexa X
Poa spp. X ’
Stipa eolumbiana X |
‘ R
FORBS . f
Artemisia ludoviciana X
Companula rotundifolia X
Chimaphila umbellata ‘ X ‘
Erigeron simplex ) X
Iliama rivularis X
Microseris nutans X X
Monardia fistulosa X
Tragopogon dubius X
Viola nuttali . _ X
BROWSE
Picea engelmanni X

Pinus contorta ) X




-TABLE 17. PERCENTAGE DISTRIBUTION OF MALE AND FEMALE MULE DEER BY MONTH AND VEGETATION ZONE AS
: DETERMINED FROM GROUND AND AERIAL SURVEYS OF THE WEST SLOPE.
: Summer
July . Aug. Sept. Season
Females . Females Females Females
Males & fawns - Males & fawns Males & fawns Males & fawns
BUNCHGRASS PRAIRIE ZONE 8 - 2. - 10 2 6 1
DOUGLAS FIR ZONE 13 28 3 - 19 29 10 16
SPRUCE-FIR ZONE 20 47 38 97 32 59 29 74
ALPINE ZONE 59 25 57 3 39 10 56 10
" Number of Males and Number
of Females and Fawns 108 53 96 123 31 94 235 270
Percent of all Deer in a ' &
Month or Season 67" 33 44 56 25 75 46 o4 ¢
. Fall
Oct. Nov. Dec. Season
Females Females Females Females
Males & fawns Males & fawns ° Males & fawns Males & fawns
BUNCHGRASS PRAIRIE ZONE 7 3 4 - 1 - 3 1
DOUGLAS FIR ZONE 54 © 67 96 100 99 100 88 88
SPRUCE-FIR ZONE 22 24 - - - - 5 9
ALPINE ZONE 17 6 - - - - 4 2
Number of Males and Number ‘ - -
of Females and Fawns 59 - 279 28 76 160 398 247 753
Percent of all Deer in a ) .
Month or Season - 18 82 27 - 73 29 71 25 75
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