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Abstract:

A study was conducted on the west slope of the Bridget mountains in southwestern Montana from
January 1972 through April 1973. Objectives were to provide current information on range use, food
habits, population characteristics and whether changes in ecological relationships have occurred since
the study of Wilkins in 1956 on the same area. The vegetation of the area was classified into four major
zones: Bunchgrass Prairie, Douglas Fir, Spruce-Fir and Alpine. Canopy coverages and frequencies of
occurrence of the low-growing taxa were determined for most of the types within the Spruce-Fir and
Alpine Zones. Distribution of mule deer was determined from 5,687 observations of individual deer.
The Spruce-Fir Zone accounted for 63 percent of the summer observations. Eighty-four and 79 percent
of all observations were recorded in the Douglas Fir Zone in fall and winter respectively. The
Bunchgrass Prairie Zone was most important in the spring accounting for 78 percent of the
observations. Mule deer food habits were determined from the examination of 76 feeding sites and the
contents of 26 rumens. Forbs constituted 83 percent of the summer diet. Nuttall violet, yellow
columbine and false dandelion were important forbs. Forbs remained the most important forage class in
the fall constituting 49 percent of the diet as browse increased to 40 percent. During winter, grass and
browse were equally important constituting 43 and 44 percent respectively. Green grass was utilized
extensively on open, south-facing slopes as early as January. Douglas Fir, Rocky Mountain juniper and
big sagebrush increased in usage as winter progressed and usage of bitterbrush decreased. Browse,
forbs and grass constituted 44, 28, and 28 percent of the spring diet respectively. These food habits
generally paralleled those reported for this area in the early 1950°s. An average kidney fat index for 14
hunter-killed deer in the fall was .84 compared to .08 for four winter-killed deer. A fawn/doe ratio of
57/100 was calculated for the period August 15 to September 15 on the summer range. The fawn/doe
ratio on the winter range in December was 68/100. A loss of 8-9 fawns/100 does was discovered during
the months January through April, 1972 and 1973. A population estimate of 173 based on observations
of marked deer came very close to estimates of 175 and 171 from air and ground counts respectively.
An average activity radius and winter home range for mule deer was calculated to be 418 yards and 226
acres respectively. Mule deer appeared to extend their range in early spring.
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»  ABSTRACT

A study was conducted on the west slope of the Bridger mountains
in southwestern Montana.from Jahuary 1972 through April 1973. Objectives '
were to provide current information on range usé, food habits, population
characteristics and whether changes in ecological relationships have
occurred since the study of Wilkins in 1956 on the same area. The
vegetation of the area was classified into four major zones: Bunchgrass
Prairie, Douglas Fir, Spruce-Fir and Alpine. Canopy coverages and
frequencies of occurrence of the low-growing taxa were determined for
most of the types within the Spruce~Fir and Alpine Zones. Distribution
of mule deer was determined from 5,687 observations of individual deer.
The Spruce-Fir Zone accounted for 63 percent of the summer observations.
Eighty-four and 79 percent of all observations were recorded in the
Douglas Fir Zone in fall and winter respectively. The Bunchgrass
Prairie Zone was most important in the spring accounting for 78 percent .
of the observations. Mule deer food habits were determined from the
examination of 76 feeding sites and the contents of 26 rumens. Forbs
constituted 83 percent of the summer diet. Nuttall violet, yellow
columbine and false dandelion were important forbs. Forbs remained
the most important forage class in the fall constituting 49 percent of
the diet as browse increéased to 40 percent. During winter, grass and
browse. were equally important’ constituting 43 and 44 percent respectively.
Green grass was utilized extensively on open, south-facing slopes as
early as January. Douglas Fir, Rocky Mountain juniper and big sage-
brush increased in usage as winter progressed and usage of bitterbrush
decreased. Browse, forbs and grass constituted 44, 28,and 28 percent
of the spring diet respectively. These food habits generally
paralleled those reported for this area in the early 1950's. 'An
average kidney fat index for 14 hunter-killed deer in the fall was .84
compared to .08 for four winter-killed deer. A fawn/doe ratio of
57/100 was calculated for the period August 15 to September 15 on the
summer range. The fawn/doe ratio on the winter range in December was
68/100. A loss of 8-9 fawns/100 does was discovered during the months
January through April, 1972 and 1973. A population estimate of 173
based on ‘observations of marked deer came very close to estimates of
175 and 171 from air and ground counts respectively. An average
activity radius and winter home. range for mule deer was calculated to
be 418 yards and- 226 acres respectively, Mule deer appeared to extend
their range in early. spring. : B T




INTRODUCTION

Mule deer (Odocoileus hemionus) using the Armstrong winter range
6n the west slope of the Bpidger mountains we?e studied during 1955
and 1956 by Wilkihs‘(1957). His study of range use and food habits
was made at’a time When'the‘mule deer population had reached aypeak
in numbers. Since that time many infensive stddies of mule 4eer in
other areas of Montana have been completed.’ No further work has been
done in the Bridger mountains. .

Since Wilkins'4study the mule deer population has declined.’
Hﬁﬁtiﬁg pressure has been ligh£ due to éhe steep and roadless terrain.

Virtually no current information is available congérning.thg population

l‘characteristics, range use habits or movéments of this herd. ‘The

objectives of this study were to provide current information on raﬁge

"use, food habits, seasonal distributibn and population characteristics.

The findings should aid 1n”détérmini£g whethgt essential chanées ip
ecological relationships have occurred since the studies of Wilkins
and provide an igformation base for fdtuﬁe managemént of mule‘deer
in the ﬁridger mountains. |

The ;tudy was conducted during the}summer and fall of 1972 and
winter of 13730- Part-time ﬁork was carried ?ug during tﬁenWinter'and

spring of 1972.




DESCRIPTION OF THE STUDY AREA

The study‘area (Fig. 1) of approximéfély 10 square miles,,lieé on
the west slope of'the Bridger Mountain Range of southwestern M6n£ana,
20 miles northeast of Bozeman. The range extends from the Bridger .
Canyon ﬁorthwérd in a gently curving arc fori23 miles to Bldcktail
Mountaiﬁ, It's highest point is Sacagawea peak with an- elevation of
9,665 feet. McManﬁis (1955) described the Bridger Range'as exposed ‘
sedimentary rocks from Beltian time to Recent. On ;he study area
'these sedimentary roﬁks specifically rangérfroﬁ Precambrian timé"
through Mississippfan and consist of shale, limestone, sandsténe;-
and siltstone. Sediments at the base of the mogntaiﬂg,cpnsist of
valley'fiil and alluvial gravels from.Quaternary time. TIsostatic
‘arching in Ol;gceﬁe éimeipfoducéd qdfﬁdﬂ'fauits’qn thé}West‘sidé éf,i
the Bridger range.

Approximately 75 percent of the study area is publicly owned and
administered by the U. S. Forest Service. Th§h§errain is very steep
ﬁith relief of 1,000 feet commonly occurring within a diétance sf |
1/2 mile, Reiief elevatiens range from 5,200 to 9,500 feeta North;and |
south slopes predominate.

Thé study area is borderéd by two creeks: Nbrthicdqtonwpodereek
on the north and Tom Réeée‘Créek on ;he‘sguth. Both of'thésé creeks
ériginate in the high meadows near the‘diQide of the ;ange. North

Cottonwood flows due west while Tom Reese flows south&ésterly. The
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-
only other creek in the area is Bill Smith Creek which originates
in the montane forest and flows southwesterly. -

An indication of weather* conditions £dr the area was provided
by data recorded at fheVU. S. ﬁéather'Bureau Stat#on at the Belgradé
airport located 10 airline miles southwest of the study area at an.
elevation of 4,451 feet. The climatological data (U. 'S. Department
of Commerce Weather Buréau, 1952-1972) indicate the mean annual
temperéture and precipitétibﬁ is 41.9 degrées F.and 13.43‘ihches
respectively. The mean températﬁfe and precipitationyfor 1972 was
41.9 degrees F and 14.02 incﬁeé tespectively. Monthly variations can

be found in Appendix Table 15. Januéﬁy'is the coldest month with a:

" mean temperature of 17:2 degrees F while July is the wéfmeétimdnth

with a mean"of 66.6- degrees F. Extreme temperatures fof_the period}
of study'werg -39 degrees F in December 1972 and 95 degrees F in
August 1972. The numfer of érosfnffee days in 197é Wa; 126 which Qas
23 days longef than the'méan of 103 days. June rééeived the greateéf
amountxof precipitation with a mean of 2.51 inches and'February

réceived the least amount with a mean of Q.39'inchés,




METHODS

Vegetation

Plants were collected from’the summer range and identified to
common and scientific names as listed by Booth (1950) , Booth and
Wright (1959), and Booth (1972). My description of the vegetation
was similar to that of Wilkins (i957). Four zones were described based
on major vegetation characteristics. Fach zone nas then .subdivided
into types based on minor vegetation characteristics. The low-growing
species on the major types of tne-summer range were quantitatively
sampled by a method similar té that described by Daubenmire (1959).
When possible these vegetation meesurements'nene recorded at feeding
sites of muie deer. At each site the vegetation within each of twenty
2x5,deeimeter frames was sampled. The frames were epacediat five foot
intervais.along each of two fifty foot lines which were!either
perpendiculat to each othetr with the crossing at their centers or
perallel to each other, depenaing on the terrain at the sample site;
Canopy coverage and‘freqnencY were estimated for each low—érowing

" taxon within each frame.

ﬁule Deer Distribution and Range Use
Deer' were observed with the aid of a 7x50 binocular and e 15-60x
spotting scope. During theﬂsummer deer were observed fron an
.obServation point overlooking North Cottonwood and Tom Reese Basins © °

(Figs. 1 & 2) dpring the auroral and veespéral hours. During the fall,
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winter énd spring periods deer were oBserved ﬁhéﬁ I tféversédlthe area
on foot or by vehicle. Observations were also made during eight flights
in a fixed-wing aircfaft during fall ‘and winter and two by helicopter
during the winter. Deer were classified as to sex, age;,markéd or |
unmarked and activity. Thé area dccupied was classified as to .
vegetation zone and type,“élope~and exposure.” The approxipate location
of each oBserV;pion'waé plotte&'on ; maﬁ. o

In October éwo'weathé? stations wére established to record daily
tempefatﬁre, hpmidit&, précipitatibn, wind and solar radiation on the'
winter range. The upper étatioﬁ was~idcated on a soﬁtﬁlfgcing‘slope’
in an ecotone between a juniper and bitterbrush type in:the.Dduglag
Fir Zonme at an elevation of 5,850 feet. It contained a hygrother-
mograph, a éola;'radiéfidn unit and an anemoﬁeter; ?hé 16wef station
was 1ocated‘in the Armstrong ranch yard in the Bunchgrass Prairie Zone
at an eievation of 5,256 feet. It cqptained a hygrqthgﬁmograph and a -

standard rain gauge..

fobd'Habifs
'Year—long trends  in mule deer food habits were determined from
examination of 74 feeding sites and the édntents of 26 rumen samples.
A one-quart sample was collected froﬁ the rumen of each of 16 hunter-
killed deer during'thé.fall‘and from 10 Wintér—killéd‘qeer‘Quri;g the

winter and spring for'énalysié following the téchnique of Wilkins (1957)
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~ and others. Feeding sites were examined shortly after Being vacated

by feeding deer. One nip on a forb or browse plant or one bite of "
grass constituted one instance of use as described by Knowlton (1960)

and others. The number of instances of use for each spedies was

- computed as a percentage of the total for each feeding site. The

aggregate percentage method (Martin et al., 1946) was used to tabulate

the data by month and vegetation zone for feeding'sites and by month

‘for rumen samples.

In most cases availability of various taxa on feeding sites was
determined by the use of twenty 2x5 decimeter frames as previously
described. The results when compared with the food habits data

provided a basis for determining food. preference.

Cond{tion, Productivity and Population Estimates

An index of productivify énd population characteristics was
determined for mule deer from male/female, fawn/female and faﬁn/adult
ratios. The feprodﬁcti&e'tracts friom each‘bf two hunter-killed
females and three winter~killed females were examined to determine

ovulation incidénce and pfegnancy. Kidneys and kidney‘fat collected

from each of 14 hunter-killed deer and four Wintérékilled‘déef~wefe

weighed to evaluate physical condition. The age of each of 13 hunter-

killed deer and 12 winter-killed deer was estimated by the eruption

and wear of the mandibular teeth (Robinette et‘aZ.,‘i957).
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The size of the population using the winter raﬂgé was estimated -
from aerial and ground counts and by observations of marked deer in
a manner similar to that of Geiss (1956). | |
Average Activity kadii and Home
Ranges in Winter and Early Spring
During the winter of i972 and 19?3, twenty-two deer were trapped

by the use of Oregon étyle traps and individually marked (Fig. 3)

using neckbands similar to those descriﬁed'by Knight (1966). Second-

cutting alfalfd was used as bait. Each deernwaé cléssifiéd as to sex,
condition and age. Fawns trapped during tbe‘wiﬁfer of 1972'Wére
marked with large visible permatags in the lower portion of the ;eft
ear; Subﬁequent obsefvétions of.thesefmérked.déef provided Qata on

movements and size of winter home range.
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Figure 3. Oregon style deer trap and individually marked deer number 2.




RESULTS

Vegetation -

The vegetgtion within the study area was classified into four
major zones. These were the Bunchgrass Prairie, Douglas Fir, Spruce-
Fir and Alpine Zomnes (F;g. 1). Only the loﬁ-érowing Qegetation of
the Spruce;Fir-and Alpiﬁe-Zbﬁes were described quantiﬁafively
(Fig. 2). The speqiés'éompééition of:éoneé and types for which
quantitative measurements were taken are given in Table 1.‘ Some ground

cover characteristicé are given in Tabie-2."Thé'Bunchgréss Prairie

Zone described by Wilkins Cl9579'andltypes ﬁot quanfitativel§ sampled

in other zones were described from general 6bservatibns."

Bunchgrass Préirie Zone-
This zone occurred on the alluvial fan at the béée:of the\mountain
below 5,600 feet (Fig. 4). Inclﬁded\aréfohr types. '

Sagebrush-Grassland Type: Big sagebrush (Artemisia tridentata)

and bluebunch Whéatgrass CAgfqpy?oﬁ spicatum) were thé’dOmiﬁaqt shrub
and grass regpectivel&. O?her grasses included Idaho feécﬁe (Festucai
idahoensis), needlé and thread (Stipa comata) and onespiké oatgrass
(Danthonia un%spicata); Arrowleaf balsamroot (Balsamorhiza sagittata),
yarfow (AcﬁiZZed millefolium), ‘Sagebrush buttercup (Rdﬁunculﬁs |

glabberimus), and helianfhgila (Helianthella spp.) were common forbs.
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TABLE 1 CONSTAMCY, PERCENT CANOPY COVFRAGE AND FREQUENCY OF LOW-GROWING TAXA FOR VEGETATION TYPES AS DETERMINED BY
EXAMINATION OF TWENTY 2XS .DECIMETER PLOTS ON EBACH OF 20 SITES.
t DOUGLAS ) . P ALPINE
. 4 FIR ZONE SPRUCF-FIR ZONE ! ZONE
f Sedge- Grass~
Lodgepole Spruce-Fir Spruce-Fir Sedge Grass Forb Alpine
Pine Type (Closed Canopy) (Open Canopy) Meadow Meadow Meadow  * Meadow
Taxal 1 site 3 sites sites 1site 3 sires 5 sites 4 pites
GRASS AND GRASS-LIKE PLANTS
‘ Agrostin spp 67/3/222
Agropyron trachycaulum 100/4/43 67/1/12 50/3/21
Bromus marginatus 67/1/12 67/1/8 25/3/19
Calomagrootie montancnets . 67/1/12 67/7/47  100/2/31  75/1/19
Carex geyeri 100/1/5 100/10/40 67/8/32 100/33/77
Cavex feotivella 33/7113  20/ex/1
Carex spp- 100/22/50 60/1/16  25/tx/8
« Eqursetim 8pp. 100/1/20
'Paetuca vdahoanois 67/4/27
* Heliea opeotabilic ' , 100/3/22  100/3/49 !
Phleum alpinum 100/2/5 . 13/ex/2 100/2/10 67/¢c/3 26/tc/3
Poa alpina 13/ex/5 100/3/15 25/3/13
Unidantified Grass 67/1/18 100/3/40 67/8/43  100/8/51 _50/7/41
Total Grass and i - .
Grase-Like Plants 100/3/10 160/11/42 100/17/82 100/29/50 100/71/97 100/16/87 100/17/94
FORBS
Achillaa millefolsien 33/exe/2 100/7/37 100/3/10  100/16/88 100/7/39 100/18/74
Agooeria glauca 67/5/30 100/4/30 80/3/23 100/5/43
Allium schoenoprdom . 100/5/40
Antennaria lanata 20/2/7
Aquulegia flaveocens 33/1/7 33/1/3 40/1/5 25/175
Arabio nuttallit 33/1/5 . 40/1/14  75/2/19
Arabis epp. v « 33/1/13 25/ex/1
Arnoa cordifolia 100/2/10 100/10/60 33/6/27 67/1/5 20/1/8
Armica gororia ' 67/tx/3 33/1/10 25/tx/1
Artemaia campeotrie . 50/3/11
Aater foliaceus ¢ 33/tr/3 25/2/16
Aatragalue miser 67/1/15 20/cx/6  50/2/8
Baleamorrhiza sagittata 33/2/5
Besgeya wyomingensis 67/2/22 25/ex/5
Cardaria draba 33/ex/s 33/tr/2 60/1/7  100/1/8
Cerastiun arvense - 33/1/20
Cireium foliosum - z0/1/3 100/5/24
Claytonia laneceolata 100/¢tr/5 60/2, .
Collomia linoaris i 33/3/17 67/3/18 60/4/36 25/3/16
Compositae . .o 33/4/15 :
Cruciferac . ' 20/te/1  25/er/3
“Delphinium breolor 60/tx/5  25/tr/1
Delphimyum ogeidentale . 33/tx/2 '67/4/12  80/10/26
. Dryas octopetala 50/1/9
Emgeron glabeliue N 67/6747 100/5/25 20/ex/l  50/8/33
Erigeron spp. . 33/8730 .
Erythronuen grandiflorun  100/tr/s 33/ex/2 60/3/24  25/3/18
Geraniwn vigco08108tmum 100/6/28 40/3/10
Hackel:a [flor1bunda . 33/tx/2 20/1/5
Netranthella uniflora 33/1/15 100/6/25  100/13/47
Heraclawm lanatim 6771715
\ Hydrophyllum oapf tatum 40/1/5
Lanwm et tatroaimon N 33/1/10 50/1/23
Tomatiwn oous 33/tr/2 . 100/4/41
. Lupinun argentoun 67/5/38 100/2/17  80/2/16
Moptannia longiflora . 33117 6773712 60/4/14  25/174
OQumorhina oaordentalin 100/1/20 40/4/19  25/6/19
Planiago npp. ’ f 100/17/50 .
Polemontun putahorrimum : i 20/1/7 50/2/5
Potantilla gracilis . 100/21/67 /3723
Ranunoulua eoahnahol tnii ' /117 80/2/13 100/3/25
Sedum vosaa - /1/16
Sencero sarra 100/2/20 33/5/27 /5/19
Sencain triangularis 33/te/s 67/1/7 100/15/79 25/6/23
Senecio opp. ! 33/5/28
Stlene acualie 25/2/11
Taraxieun offroinale 67/5/21 100/2/15 33/ee/2 60/2/11  25/ex/3
Trifolum haydenii 23/1/13 ' 100/23/79
Umbelilferae M 33/1/12
Valeriana oceidentalro 33/1/5 33/1/2 80/12/27
Viola nuttalliz 100/3/25 100/1/12  100/10/64 25/1/10
Unidentifiéd Forba 100/tx/5 67/2/20 100/8/48 100/ex/s  100/5/27 A0/6/47 _75/7/41
- Total Forbs . . 10075735 160/12768 100/56/100 100/23/50 700/61/97 100/64793 100/62/9%
. BROWSE. ) o
Abres lasiocarpa 67/7/20 33/te/3 25/2/1
Juntperus communta 100/2/5 .
Pinug flemiie &lor -
P. aldicaulie 33/217 ‘
Spiraea betulifolia 100/6/70 33/2/13
Synphoricarpos 8pp. 100/3/5
Vaceiniun membranacewm 100434/‘)0 33;143 312728
Vacewnium ocoparium 100, 110575 100/51/97 -
To:n].\i\:gugg ? 100773795 100755793 - 33712730 3372713 Z5/171
BARE GROUND 100/12/75 100/3/40 100/4/62  100/25/93 100/13/94
ROCK ' 100/6/60 100/19/75 100/21/92 100/6/45 100/7/82 100/20/9?

IIncludes’ those taxa with a canopy cuvernga of .5% or greater or a frequency of 5% or greater in at lenst one type, .

Plants occurtinz at n levcl less than 0.5% canopy coverape or a frequency leas than 5% In any type 1’m:luda' Stipa
olumk t b tus, Gatllardia ariatata, 11llaceae, f‘rlln'ultu'tn Is mian, Fyoaria i) pa, Polygonum
* butar:mn’an, ‘7ygar1rmm :'lngana, aad Ribea antooum. ,

2Constancy (I occurrence among sites)/canopy coverage (7 of area covered)/ average frequency (X occurrence among plots).

3tretrace; a value less than ,5Z.

pT—T:
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TABLE 2. GROUND COVER CHARACTERISTICS OF SIX TYPES WITHIN THREE ZONES.
DATA ARE FREQUENCIES OF OCCURRENCE OF BARE GROUND, ROCK,
LITTER AND LIVING VEGETATION AMONG 920 POINTS.

Vegetation Vegetation Number Bare Living

Zone Type Polnts Ground: Rock Litter ' Vegetation
Douglas Fir  Lodgepole . E '
Pine 80 -1 201 50! - 30!
Spruce-Fir  Spruce-Fir .
(Closed Canopy) 240 - .16 . 47 37
Spruce-Fir ’
(Open Canopy) 240 21 18 24 . .37
Grass-Sedge ‘ o
Meadow 160 2 . 12 . 9 58
Sedge Meadow 40 32 - 15 . .53

Alpine Alpine Meadow 160 30 . 17 6. . .47

lPerqent?éf the total poiﬁts‘in'each'type.g . ' o L

Agriculture Type: This type occurred beldwv5,400 feet and was
ﬁsed'ektehsively'fér agriculgural purposes., Cropsigrdwn in thié type
consisted of winter wheat (Triticum aestivum), alfalfa (Medicago
éativa) and mixed growths of'smooth brome (Brémus ihermﬁg) hqd‘oréhatd

\

grass (Dactylis‘glomefdta).




e Dy

Bunchgrass Prairie Zone in foreground with the Douglas Fir Zone at center.

Figure 4.




-15-

Fescue~Wheatgrass Type: This type was. characterized by bluebunch

wheatgrass, Idaho fescué and néedle and thread. Common forbs were
arrowleaf balsamroot, yarrow, and cudweed sagewort (Artemisia

ludoviciana) .

Creek Bottom Type: This type occurred in narrow bands along_the
major creeks‘ahd intermittent drainages. The dominant o&ersﬁory
consisted of black cottonwood (Pbpulué tﬁichqcafpa) and'biack'hawthorn
(Crataégus douglasii) along North Cottonwood Creek and quaking aspen
(Populus tremuloides) aloné Bill Smitﬁ‘breek. Shrubs inéludéd
snowberry (Symphoricqrposlsppi),‘mountain tnaple (4cer gZ&brum)‘and
chokecherry (Prunus ﬁirginianusf. Willow ksalix spp.), hawthorn, and
rose (Rosa spp.) occurred aléng ninor intérmittent drainages. .Impor-
tant forbs and‘grasses were yarfow and'helianthella aﬁdibluebunch

wheatgréss and Idaho feécué'fespectiyely.

Douglas Fir Zone

This zone occurred from 5,800'to 8,000 feet. The-néfthern ‘
exposures were covered with'timber consiSting‘of'Douglas’firl
(Pseudotsuga menziesii). The southern exposures at elevations as high
as 6,800 feet were barren of timber and'dominated by shrubs (Fig. 4).‘.
Included are eight:types. '

Douglas Fir Type: This type occured on northern exposures from

5,800 to 8,000 feet. Douglas fir was the dominant tree. According to
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Wilkins (1957) this area had, not been logged since the early 1900's.

Major shrubs in the understory included snowBérry, Oregon graﬁe

(Berberis repens) and white spiraea (Spiraea betulifolia). Present

'in lesser amounts were common juniper (Juniperus communis), mountain

maple, and thinleaved huckle-berry (Vaceinium membranaceum) . Elk
sedge (Carex geyeri) was an abundant plant. Bluebunch wheatgrass and
Idaho fescue were the only grasses of any’importance. Common.forbs
were aster (4ster spp.), western spring beautieg (Cldytoﬁia lanceolata), . .
and shrubby penstemon (Penstemon fruiticosa). |

Sagebrush~Bitterbrush Type: This type occurred on south-facing

exposures from 5,800 to 6{800 feet. Major shrubs wefé big séggbrush
and bitterbrush (Purshia tridentata). Rocky Mountain Juniper
(Juniperus scopulorum) occurred in lesser amounts. The &ominaﬁt forb
was arrowleaf balsamroot. Other forbs were common salsify (Tragapogon
dubius), cudweed sagewort, sagebrush buttercup, helianthella and common
dandelion (Taraxicum of:f'ic'inale)° Major grasses were bluebunch wheat~
grass, Idahé fescue, cheatgrass (Bromus tectorum), Juhegrass'(KbZeria
eristata) and Sandberg bluegrass (Poa seeund&&.

Juniper Type: This was a minor type‘occurring at lower elevatioms.

The dominant plant was Rocky Mountain juniper. Other imporfant éhrubs
were big sagebrush and bitterbrush. Arrowleaf balsamroot was the

dominant forb. 'Cheatgrass was an impbrtant‘grassQ
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. Fescue-Wheatgrass Type: This minor type'occurred on‘west4facing

slopes and was similar to that in the Bunchgrass-Prairie Zone. The
dominant species were bluebunch wheatgrass and Idaho fescue.

Bitterbrush Type: 'This was an important type on south-facing

slopes. The dominant shrub was bitterbrush. Rocky Mountain juniper
occurred ip lesser amounts. Arrowleaf balsamroot and cheatgrass were
the dominant forb and grass respectively.

Sagebrush~Grassland Type: This type was similar to that of the

- same type in the Bunchgiass‘Prairiq Zone 'except 'that it occurred at
slightiy higher elevations.

Douglas Fir-Sagebrush Park Type: This type occurred as small

parks in scattered locations at higher elevations (69000 to 6,200
feet). Douglas fir was the dominant tree and big sagébrush was the
dominant shrub. Bluebunch wheatgrass and Idaho fescue.were important -

grasses.

Lodgepole Pine Type: This type écgurréd on old burns along Tom
Reese Creek. Lodgepole pine (Pinus contorta) was the dominant'tree
species. important éhrubs were white spiraea, thinleaved huckleberry .
‘and low-red huckleberry (Vacéinium scoparium). Arnica (Arnicav
cordifolia) was an important forb. Other important shrubs énd forbs
not in thé sample site but commonly occurring were sticky currant
(Ribes viscosissimum), redshoot gooseberry (Ribes setosum),'yellow

columbine (Aquilegia flavescens) -and cow parship (Héraéléum Lanatum).
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Spruce-Fir Zone
This zone occurred from 8,000 te 8,600 feet an&’cohsisted oi the -
upper montane forest and the mountain meadows described by Wilkins
(1957). The six types which cémprised this zone were quantitatively
sampled (Table 1). ‘ . -

SprucerFir (Closed Canopy) Type: This type consisted of the

upper montane forest (Fig. 5). The dominant trees were Alpine Fir
(Abies Zastocarpa) "limber pine (P%nus flexilis) and/or whitebark pine
(Pinue albicaulis). FEnglemann spruce (Picea engZemanni) occurred in
lesser amounts and Douglas fir occurred at lower eievations’of ehe
type; _The understory eonsisted'mainly of elk sedge_and[or 1ow;red
huckleberry (Table 1). Scattered forbs werelarnica; yarrow, and
varieus lilieS'(Liliaceee).

Spruce~Fir (Open Canopy) Type: This type occurred mainly in

North Cottonwood basin at higher elevations, (Fig. 6). It consisted
of stands'er‘"isiandsf of alpine fir and Iimber,pine'apd/or whitebark:
pine with some‘Englemann spruce intermixzed. Important shrubs were

redshoot gooseberry and 1ow-red'huckleberry (Table 1). Important forbs

' were yarrow, false dandelion (Agoseris‘glauca), cbw‘parsnip, fleabane

(BErigeron spp.), silvery 1upine (Luptnus argenteus), western sweetroot,
(Osmorhtza occzdentaZe) and common dandelion. Grasses were few with
slendefvwheatgrass (Agropyron trachycaulum) predominating."Grass-forb

meadows were interspersed as parks between these islands.




Figure 5. Spruce-Fir (Closed Canopy) Type within the Spruce-Fir Zone.

Figure 6. Spruce-Fir (Open Canopy) Type within the Spruce-Fir Zone.
Parks are Grass-Forb Meadow Type.
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Willaw Bottom Type: This type occurred at one site in North
Cottonwood basin at an elevation of 7,900 feet. The site appeared
to have beén én‘ancient cirque lake Qhere succession had progressed to
a willow type (Fig. 7). Bebb willow (Salix bezbiana) was the dominant
shrub. Important forbs were arrowleaf groundsel (Senecio triangularis)
and tall larkspur (Delphinium occidentale). Grasses were minor.
Horsetail (EQuisétum'spp.) Was‘a common low—growihg plantc‘ g

Sedge Meadow Type: This type, like the Willow Bottom Type

occurred at only one site, this being in Tom Reese basin at an

‘elevation of 8,200 feet. This site too, appears to have been a cirque

1aké in origin where succession had progressed to the sedge fype
(Figﬂ 3). Carex species and horsetail were cgmmon plants (Table 1).
Important grasses were alpine timdthy\(?hleum alpinum) éﬁdlalpine
bluegrass (Pba alpéﬁa).

Sedge-Grass Meadow Type: This type consistéed mainly of grasées

and sedges (Fig. Q).. Elk sedge was the dohihant sedge With ovalhead
sedge (Carex festivella) mext in importance (Table 1). Putple onion-
grass (Melica spectabilis), Idaho fescﬁe, élain% reedgrass '’
(Calomagrostis montanensis), sleéder wheatgrass, mountain brome (Bromus
mdréinafus) and alpine timbthy were . important grasgéé. vFoxbs-were
fewer in'numéer but coqsistea of yarrow, false dandelion; fleabane, -

sticky geranium (Geranium viscosissimmum), silvéry lupine and northwest

cinquefoll (Potentilla gracilis).




Figure 7. Willow Bottom Type at center within the Spruce-Fir Zone.

Figure 8. Sedge Meadow Type within the Spruce-Fir Zone.




L

Figure 9. Sedge-Grass Meadow Type within the Spruce-Fir Zone.

Figure 10. Grass-Forb Meadow Type within the Spruce-Fir Zone.
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Grass-Forb Meadow Type: This was a major tyﬁe and occurred in
more places than any other mnon-timber type in this zone (Fig. 105.
Species composition was di&erse with the moré important forbs being
yarrow, arrowleaf groundsei,,Nuttél violet (Viola nuttalli), marsh
valeriana (Valariana dﬂoca)} ldrgeflower-ﬁuttercup (Ranunculus
eschscholtzii), silvery lupine, tall 1arﬁspur; and false dandelion
(Table 1). Important grasses were plains reedgrass, purple onion
grass an& alpine tiﬁotpy; vaélhéad sé&gg was. present inflesser.

amounts.

Alpine Zone

This zone occurred at the highest’ elevations (8,600 td‘9,500
feet) on the study area (Figs. 2 & 11). S£eep téius slopes from 45_t6
60 degrees pfedomiﬁated. The highest portion of this zone was barren
and consisted of slide rock and shale. The eastyslppé drops abruptly
with 90 degree élopeé in most places. 'Two types were included. )

Alpine Meadow Type: This type occurred as parks among the spruce-

‘fir stéﬁds and as strips along old faults described by McMaﬁnis (1955).
Forbs were the dominant class of vegetation with Hayden cloverl
(Trifolium haydenif) the predominant species. Other important forbs
were yarrow, false dandelion, mountain biscuigroot.(Loﬁqtiﬁm;cous),
.1érgeflower buttercﬁp; élk‘tﬁistle‘(Cirsium‘fbliosum), Whiﬁéfop
(Cadaris draba) and Nuttall rockcress (Arab@s nuttallit). 'Alpine

bluegrass was an important grass.
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Figure 11. Spruce-Fir (Open Canopy) Type and Alpine Meadows (strips)
within the Alpine Zone.
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Spruce-Fir (Open Canopy) Type: This type was' similar "to the

Spruce-Fir (Open Canop&) Type within the Spruce-Fir Zone oply
occurriné ét‘higher elevations. The trée ;ompositioﬁ Wés the sémg
and it too occurred in stands. The impo?tént shrub was redshoot
gooseberry with some common juniper in limited amounts. Yelléw
columbine was an important forb and grasses .were minor in

importance.

Mule Deer Distribution and Range Use
During the study 5,043 observations‘of‘mule deer from the‘ground
and 644 from the air were classified as to occurrence on vegetation,
zone and/or type, (Table 3 & Appendix Table 13). Averége grdup‘size
of mule deer for summer, fall and winter was 2.0, 4.0 and iﬁ.f
respectively. - Diséribufion of mule déer‘throughoué'the'Year is shown
in Figure 12.

Summer (mid-June to September). Sixty-three percent ofIAIQ '

observations of mule deer from the ground was in the Spruce-Fir Zone
(Table 3). The Spruce-Fir (Open Canopy) and Grass-Forb Meadow Types
within this zone together accounted for 55 percent of the observétiéns.
Mule deer were attracted to these types by the abundance and great
variety of succulent forbs characteristic of‘the grass—fgrb meadéwg

(Table 1), and the cover afforded by timber in the'spfuce-fir stands.

North Cottonwood basin ‘(Fig. 2) where 53 perceat of ‘the observations




TABLE 3. PERCENT OF GROUND OBSERVAT

TO APRIL 1973,

IONS OF MULE DEER ON VEGETATION ZONES AND TYPES BY MONTH AND SEASON FOR THE PERIOD JUNE 1972

WINTER

<20

54

SUMMER FALL SPRING
Vegetation Zone Mid : - B )
and Type June  July _ Aug. Sept. Season  Oct. Nov. Dec. Season Jan. Feb, Mar. Season  Apr.
BUNCHGRASS PRAIRIE ZONE
‘Sagebrush-Grassland
- Type 3 2 18 5 8 15
. Agriculture 2 1 2 1 4 18 7 41
Fescue-Wheatgrass . . 4 17 6 18
Creek Bottom 3 _ 2 - _ - 2 _ erl 1 I § 1 ‘3
Total 3 2 2 T 2 5 3 23 8 36 21 78
DOUGLAS FIR ZONE
Douglas Fir Type: 16 tr 8 . 3 33 77 6 23 1 5 2
) fSagébrush—Bit:t:erbrush 16 1 . 2 6 10 76 - 49" 32 29 38 33 11
" Juniper ’ .3 1 1 1 . 1 . tr 6 10 8 8 4
Fescue-Wheatgrass . 12 7 3 1 * 3 2 6
Bitterbrush 2- 1 1- 32 32 8 . 25 1
Sagebrush-Grassland 8 1. 3 4 6 4
Douglas Fir-Sagebrush )
Parks 4 1 1 11 2 5
‘Lodgepole Pine 13 1 tr _ 2 4 . 1 — _ —
Total &7 % 2 8 7 47 98 95 84 77 . 92 64 79 72
_SPRUCE—FIR ZONE
Spruce Fir Tvype ’
(Closed Canopy) 19 1 2 10 4 13 3
Spruce Fir : " . oo
-’'(Open Canopy) 24 24 4 19 8 2 '
Willow Bottom 2 3 2 ’ .
""Sedge Meadow tr tr
Sedge-Grass Meadow . 4 2 8 2
Grass~Forb Meadow 28 31 34 52 ‘36 24 _ . _6.
Total 47 59 66 66 63 53 13 — - - - -
ALPINE ZONE .
- Spruce-Fir Type .
*  (Open Canopy) 13 12 11 11
- Alpine Meadow 3 22 18 15- 17 . _ . e __ .
“Total 3, 35 30 26 28 S - ; - — -
Total Number of Deer . . o . . . .
0b§erved ) 32 82" 223 73 410 78 48 . 194. 320 771 915 711 2397, 756
" Percent of Total Deer »
) 8 18 100 . 24 15 61 100 24 23 100 100

Observed

ltr=trace, less than .5% of the total deer occurring in a zome or type during a month of season.
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were made during this period was characterized by spruce-fir stands
with the grass-forb meadows>intersoersed as parks among the stands.
Mule deer were observed to feed in the parks and bed in the spruce-
fir stands. Ton Reese basin (Fig. 2) which accounted for 40 percent
of the summer observationé'waé characterized by large_open;g:ase-forb
meadows , R

The Alpine Zone accounted for 28 pereent of the observétions.'
The Alpine Meadow and Spruce-Fir (Open Canopy) Types were characterized
by an abundance of succulent forbs and protectiva cover resnectively.

As in the Spruce-Fir Zone, deer'were observed feeding in the
meadows until approximately 3 1/2 hours -after sunrise. They then
bedded down in the spruce-fir stands until approximately 3 1/2 hours
before sunset when-they would reeume feeding in the meadows. wAt
sunset they would often move down from the Alpine Zone and into the
Spruce-Fir Zone and back again in the early mo¥ning hours. f0f>all h
deer observed above 8,60Q.feet or in the Alpine Zone, 80 percent
were mature males. Only 19 percent of all yearling males observed
were in this zone. Both Mackie (1970)‘and Knapp‘(l???) found "buck
habitat" areas. Knapp related this to exposnre and stated that does
with fawns avoided these areas. I believe thie“Wae related to si§§é‘.
and that does with fawns avoidéd the steep slopes. Forty percent of-
all observations were on elopes of 45 degrees or gteater.(lfhirteen 3

observations of mountain goats (Oreamos americana) were made in the

T7 T T

b il mina A

T
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Alpine Zone with some observations in the same areas used by mule deer .
males. The mule deerlwere never observed at higher.elevations lacking
vegetation whereas the goats utilized the barren talus. slopes regularly
ln their daily activity. |
Forty+two percent of all morning’observations and 34 percent of
all evening obeervations occurred between' the hours of seven and eight
A.M. and P.M. respectively (Fig. 13). This’was due to‘the‘increased
activity of the deer when 80 percent of all deer oBserVed‘were feeding
or moving.
0f all mule ceer observed in North Cottonwood basin, 21, 45, end

24 percent were males, females and fawns respectively. ‘This'compares

¢ ¢

to 54 30, and ll percent for males, females and fawns respectively
in Tom Reese basin° Factors responsible for this differential distri- °
bution may have included the cover of ahe spruce-fir\stan&s in North
Cottonwood basin which may have been preferred by females wlth farns
(Fig. 25. Most males in both basins were ip the Alpine Zone.,
Deer:use‘of the meadows ipcreased from 2.5 deer/observation
period in late June to 11.7 deer/ohservation period in late August
and then declined (Fig. 14). Deer numbers increased in the Spruce—Fir_
Zone from 47 percent of all deer observed in all zomes in Jiné ‘to 66
percent in August with a COrrespoeding decrease frcﬁ 47 to two percent'
ip the Douglas Flr Zonel‘ All these data pdipt to an upWard:mcveﬁeﬁtl

as the summer progressed. This was prdbably related to the-phepology
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of forbs: throughout the!different zones.

. Several observations were made where mule'ﬁeer cduld havé moved
onto the east slope of the mountain range.’ The east sloﬁe at high
elevations was very'steep with only a few areas existing where deer
could ;ravel\from the west‘SIOpe to the east‘51ope. Accordiﬁg to

Gruel and Papez (1963), deer in the mountains of northeast Nevada

. did travel over mountain ranges as high as 10,000 feet in travels

from winter range to summer range. ‘One observation was made of
several deer leaving Tom Reese basin at an ‘elevation of‘9,600 feet’
and moving into Corby Canfon, These deéf'couid have éntered the
Fairy Lake érainagé. Eight deer, including seven males were observed

on the east slope on a small area in September when deer observations

in the meadows on the Westnslope'had dropped to 5.8 deer/obserVgtion'

" period.

The Spruce-Fir (Closed Caﬁopy) Type ﬁithin the Spruce4F1£ Zone
and the Lodgepole Pine Type w;thin the‘Douglas Fir Zone were probébly
used‘more than my data show. Mbst qﬁservations in thesé types Wére of
deer alarmed from their beds in the diurnal period. ?ast use of fdrbs
and browse such as 1ow-rednhﬁcklebefry and thinleaved huékléber%y
indicated thése types are used iﬁ early summer by deer migrating to
the meadows, again in 1ate\éﬁmmer when they begin to moﬁé downaénd

possibly all summé; by some deer.
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By the first .of September, observations of deer in thé meadows
became increasingly less frequeﬁt. Thé deésication and actual
depletion of forbs in the meadows seemed to be a factor %or the
decreased use. Cattle wéfé allowed to enter fhe‘meadows'on August 11.

In Tom Reese they remained on and heavily utilized the Sedge Meadow

and Sedge-Grass Meadow Tyﬁes. They did not use the Crass—Forb?Meadow

Type until the yegetation on the former types was virtually depleted.

In contrast to the isolation of the cattle on the sedge and sedge-
grass meaddbws in mid summer, by late summer, cattle were ranging over

the entire basin to obtain sufficient forage. The Alpine Zone was

" unused by cattle due to the steep terrain. Mule deer avdided areas

used by cattlé. Six observatiéns of deef utilizing willow iﬁ the
Willow Bottom Typé were ﬁa@e prior to the cattle entry. After cattle
entergd Nérth Cpttonwpod basin and the willéw Bottbm, no observations'
of deer were made in this type. Observations of deer on thg sedge and
sedge-grass meadowé in Tom Reese basinlwere few.  On thg'geveﬁth of
September, cattlg in Tgm ﬁeese basin were observed qovinngut of the
meaﬁowé to forage on the mesic sites along Tom Reese creek‘in the
montane forest. The cattle were not herded out of tﬁe meadows but lefg
by themselyeg when forced tb ﬁinq forage élsewhere. ‘I‘bglieve this
also aépl;eé éo mule deer use of‘the meadows. ‘Accbrding-fO'a Forest
Service publication (1973), the Bfidger allotments are generally in
high fair—to-good'cpndition,lbnt thére may be some compétitiop.betwegn

e
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cattle and big game on the north and west side of the Bridgers.

Fall (October-December). The Douglas Fir Zone was of major

. importance-acéqunting for 84 perceﬁt‘df the 320 mule deer observations.
The Douglas Fir and Sagébfusﬁ4Bitferbrﬁsh-Types within thié‘zone
accounted for 72 percent of ali obsefvations, with the former being

used most in'Novembér and- the 1a£tervin December;'iObservatidns of

mule deer in' the SprdcéhFif ane-tb;aled 53 percent of all muie deer
dbservapioné in October but droﬁpéd to'zero’théreafter. Deér became
increasing%y'difficult to observe with the use of the Douglas Fir Type.
By November, 77 percent of the observations wgre‘in this-fy?e. Ali

of these data point to a'downwa;d movgment.

Snowfall was light throughout the fall of 19?2 apd as a cohsequencé
deértremainé& abové'7,000y£eet_and in the Douglas'Fir Type ghroughout b
most of the period. Seventy-four’percent‘of the hunter-killed deer
in known locationg were at or above 79006 feet and in Fhe’Dogglas Fir
Typei Rpmeﬁ contents of these hunter-killed deer represenfedlplant
species characteristic of this type. Due to the difficulty in
approaching deéy in the forest, 39 percent of all deer obgerved we?é
alarmed. As the season progressed activity periods lengtheﬁe& from
auroral-vesperal periods iﬁ October to all-day activity in December.

Uée of southwesé and sputh—facingié;opeé predomipated in the oﬂserva—
tions with 65 and.23 percent respectiQely.' Many mple'deer'dbse;ved

by aircraft in Oétober and. November were using grassland types on
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west-facing slopes.just north 6f North Cottonwood creék; -Flights in
December revealed no mule deer using.these1same areas. It is
possible that these deer moved south onto the stqdy area to utilize
the south~facing sagebrush-bitterbrush slopes.

Eighty—oﬁe obserQations of elk (Cervié'canadensié) were recorded
during four f;igh;s over the étudy.area during this period, Appendix
Table 14. Elk apparently moved onto the &tudy éreé éométime in early
November as no elk were observed in a late 5ctober flight.ﬁut were
observed ;n both late November and Décémber flights. iny three maleé
. were observegl° One year;ing male was taken on fhe gtudy‘érgq’in.thé
Spruce-Fir Zéne during hunting season. ,All’observatiéns of éik were
in the Douglas Fir Zone. During two flights, 106 whitgtail deer
(Odocoileus virginianus) were observed in agricultural fields in close
gssociation with Tom Reese créek, Appendii Table 14.

Winter (January-March). During this periodrdeer began to concen~

trate in'large groups and were easily obsérved. Seventy-nine peréenp
ﬁf‘the 2,397 observations of mule déerlwere in the Dodglas,Fir Zone.

The  Sagebrush-Bitterbrush and Bitterbrush Types Qithin the zone
.accounted for 58 percent of the observations. There was a slight
decrease ffom 77 tp,64_percent in the Doﬁglag Fir Zone from January to
March and a corregponding increaée of 23 to 36 percent }nlthe Bunchgréés

Prairie Zone. Extreme limits of mule deer use in relation to elevation

ranged, from 5,200 to 7,000 feet with the majority of the herd utilizing
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areas within 5,400 to 6,500 feet. Forty¥si;, 28 and 21 percent of the ’
observations were on south, southwest and southeast- facing slopes
respectively. Mule deer were active throtughout the day and 67 percent
of the observations were recorded for feeding animals. Snowfall was
light and the winter was considered mild. South-facing slopes were

free of snow most of the winter (Fig. 15). Temperatures recorded

:from the two hygrdthermographs revealed a difference of 5.8 degrees F

warmer than the 21 year seasonal average.' It was also found that’
the 1ocation of the upper station on the south—facing slope was 3.5
degrees F warmer than the 1ower station during this season (Appendix
Table 15). This was probably -one of the factors responsible for the
early green-up of grass and the concentration of mule deex: on these
slopes. |

Many males wete consistently observed near a large patch of
Douglas fir and Juniper at an elevation of:5,500.feet. In February
it was possible to determine that maleslnere still nsing this area in
greater numbers than remales by the observation of banded nalesm This:
area was determined to be a winter "buck habitat". No explanation
could be given for thisidifferential distribution and it‘hecane less
distinct in March ‘ ) ' '

0f 222 observations of elk- (169 from the ground and 53 from the a
air), only 18 were males, and of these only two were mature males, |

Appendix Table,14.‘ All observations were made 'in the Douglas Fir
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Figure 15. South-facing slopes, free of snow were key concentration
areas during winter.
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Zone except one which occurred in the Bunchgrass Prairie Zone at an
elevation of 5,100 feet. .lh three‘flights, 251 oheefvatiens of:
whitetail were noted in agricultural fields in.close assqcietidn with
Reese creek, Appeneix Table 14. There appeared to be approxlmately
100 whiteteile elonéfa~three mile stretch of Reese‘creek‘im@edietely -
south of the study area. | o |

Spring (April to-mid-June). There ﬁas a pronounce& increase in

mule deer use in the Bunchligrass Prairie Zone in early spring as
compared Withvwinter. In April, 78 percent of the total mule deer
observations here in thie zone, The Agtieulture Typeleccounted‘for 41
' percent with the FescueJWheatgraes and Sagehrush-Grasslaqd,lypee‘
accounting for 18.?nd‘15 pereent respectively.‘ Mule deer hegaﬁ to
range over e much hore extensive area at)lower elevetiohs (as ldw as -
4,800 feet). ‘Thle wae primarily due'te the greenup offgrass and
alfalfa in the agricultural fields. Mule deer would remain'in the
alfalfa fields in groups numbering up to 100 throughout the diurnal
period.. When dlsturbed they would moye onto the Fescue—Wheatgrass
Type at a slightly highér elevatioﬂ and bed down. Within a few hours
they would return to the fields by Way-of'small coﬁlees'used-ee travel -
routes hetween,the types. Group size in April was 18.1 but by late
May these large.groups broke up and left the'Bunéhgtass Pfeirle Zone
and moved to the Douglas Fir Zone., This was probably due te the

greenup of forbs on the slopes and solftude epparehtly preferred by
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does nearing parturition. Use of the Douglas Fir-Sagebrush fark Type

seemed to increase by late May in 1972,

Food Habits
Year—long-tfénds of mule deef food habits wére determined by the
examination of the contents of'26_ruﬁen sémplesaffoﬁ‘huntér~and winter--
killed deer and the examination of 76 feeding sites involving 9,173
instances of use (Tables 4, 5, and 6). ;.
Summer: Forbs were the most important forage'cléss constituting
* 83 percent of the summer diet as indicated by éxamination.of feeding
sites'(Fig. 16). Nuttall violet, yellow coiumbihe and false dandelion
were important forLs. B& Eompariné the use of these specieg with their '
évéiiabilities in the veéétafion types (Table 1) it appéaféd‘thét
yellow columbine was the most p;eferred‘forb. Because' of dessiéation '
in late summer, Nuttall violet was not used in August. DOgtgoth lily
(Erythrénium grandif?bfum), yellow bell (Friiiildria puaicq) and |
western spring beauties (Claytonia lanceolata), all typically early
forbs, were important in Juné but were little used later in éhe
seéason except at some mesic 8ites. Hayden clover, abundant in thé
Alpine Meadow Txpe,'was used exteﬁsively‘in August by mdle mule deer,
Evidence of prior qsage_iﬁdicate‘this lever was\gtilized mqéh more .

than was éhown by myudata:Which inplﬁded‘cufrent:usage,qnly.:~ ‘
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TABLE 4. SUMMER, FALL, AND WINTER FOOD HABITS OF MULE DEER BY SEASON AND MONTH AS DETERMINED BY 76 FEEDING -SITES.
‘ SUMMER FALL Y+ . WINTER
(1)< [CD) (15) 2) ©(27) @ (3) (2) (12) (11) (14) (12) (37),
(50)3 _(1557)  (1845) (158) (3610) (660) {250) (266) (1176) (1336) (1850) (1171) (4357)
Taxal June July Aug Sept Season 0::!5 _Nov Dec Season Jan Feh Maxr 8
GRASS AND GRASS-LIKE PLANTS: 51004 2778 3733 3/48 1/29 1033 3/50°  3/33  31/73 22/93 60/83  35/8%
FORBS:
Achillea millefoliwm trf225  2/33 1/26 *tx/9 - tr/7 tr/5
Agoseris glauca 6/56 13/67 5/50: 9/59 .
Aquilegia flavescens 22/44 8/40 65/50 ©  16/41
Arabis nuttallyi 1/22  tx/7- ' 1711
Arnica cordifolia 4/11 - 2/20 7/50 * 3/19
Artemisia frigida , 1/9 tr/3
Artemigia ludovieiana 3/14 2/8 779 1/21 3/11
Aster spp. 5/7, 1/50 2/7
Astragulus miser 4/20 2/11
Balsamorrhiza sagittata 3/33 1/8 15/82. 15/93 11/42 14/73
Cirastium arvense 1/27 tx/8
Cirsium spp. 19/67 4n7 tr/9 tr/3
Claytonia lanceolata 10/100 1/44  tx/7 1/22 M .
Cymopteris bipinnatus 1/7 1/4
Delphinium oceidentale . 3/14 2/8
Erythronium’ grandifilora 66/100 4/33 4/7. 5/19: N
Erigeron glabellua ! ‘rs5/22 1 2/20  ‘ 3/50 3/22
Fritillaria pudica 10/100 tr/4 .
‘Helianthella wnifiora 111 ex/7 . 1/7 1/9 tr/3
Heracleum lanatum 3/7 1/4 40/43 23/25 -
Linun ugitatissimaon 1/13 1/7
Lomatiun cous 2/33 1/11
Lupinus avgenteus 417 2/4 7/14 - 4/8 tr/9 tr/3
Medicago sativa 13/17 3/5
Osmorhiza occidentale 12/43 7/25
Penstemon fruiticosa 26/67 6/17 . -
Polemonium pucheryimm /11 ex/7 17
Potentilla gracillis . «
Ramunculus eachscholtaii 3/3% 313 3/100  3/30
' Senecio serra 5/11 . 2/4 ” !
Senecio triangularie - 4/44  tr/7 2/19 10/57 6/33 L
Tavaxicum officinale t2/33  «ex/7 1/15 ' tr/8 tr/3
Tragapogon dubius 3/82 1/43  tr/8 1/43
Trifoliun haydenni 1/22 10/20 5/19
Valeriana dioca 1/13 tx/7
‘Viola nuttallii 22/56 13/27 16/33
Unidentiﬂiéd Forbs 2/100 _6/44 1/33 6/50 4741 4/14 2/8 tr/18 1/36 tr/8 tr/22
Total Forbs 88/100 190789 , 77793 100/100 E3/93 79771 %8/100 55/67 28/100- 18/93 24767 21/87
BROWSE . .
‘Artentigia tridentata - 52/50 12/8 21/91 42771 7/42 26/68
Juniperus scopulorum ' 6/18 6/36° 3/17 5/24
Prunus virginiana 30/67 6/17  tr/9 2/21 . 1/11
Purshia tridentaiq 45/50 - 10/8 14/45  10/64 4742 10/51
Ribes setosum 6/11  15/20 10/15 20/29 11/17 0 .
Saliz bebbiana 6/7 3/4 '
Sambuncus spp. 12/33 3/8 h
Symphoricarpus spp. 1/8 tr/3
Vaceinium scoparium 3/11 1/4 -
Total Browse P 9/22  21/27 14722 70729 42/67 97/100 42750 %1/91 607100 15/58 %2]84
LICHENS: 10/100 tx/4

TIncludes Enxn‘occurriné at a-level of at least .5% in at least ‘one month or ‘season.

the following:
Rosa spp.

2Number of sites.

3Number of instances of use.

.

Plants occurring «at a level of less than..5% include

Antennaria spp., Collomia linearis, Delphinium bicolor, Mertensia longifiora, Sedwn alpimim, Abies lasiocarpa, and

“Percent of monthly or seasonal diet/frequency (percent occurrence among sites).

str-:race, percent of monthly or seasonal diet less than .5%.




':T.'ABLE 5, FOGD HABITS OF MULE DEER BY SEASON AND MONTH AS DETERMINED FROM THE EXAMINATION OF 26 RUMEN SAMPLES.

WINTER SPRING B FALL
- Oz M ) () 6) (8) %) (11) (1) (16)
Taxal Feb. Mar. Season Apr. May Sgason __ Oct. Nov. Dec. .Season

QRASS AND GRASS-LIKE PLANTS: 73/100% 15/100  50/100 29/100 28/100 28/100 4/100 22/100 2/100 16/100

FORBS: i -
Achillea millefolium 1/100 tr/13% 1/64 tr/bh
Aster conspicuus : L - Co 9/27 5/19
Aster spp. . 18/27 4/100 - 12/25
-Balsamorrhiza sagzttata . 3/17 2/13 .

- -Helianthella wniflora L tr/9 '1/100  tr/13
Heracleun lanatum . 2/50 2/17 2/25 1/9 87/100 5/13
Lupinus argenteus . - 1/17 ] - tr/25 1/27
Medicago sativa ' 6/100  tx/100 3/100 +5/100 . 2/13 43/50 14/13
Pengtemon fruitiecosa - ©1/50 5/55 : 3/50
Unidentified Forbs 1/100 tr/100  1/100 28100 17/67  21/50 7/15 4/64 5/63

- Total Forbs . " 7/100 tr/100 4/100 36/100 23/83 27/88 51/100 39/100 927100 44/100
" BROWSE: ; ) - i
Artemisia tridentata 8/100 2/100 5/100 5/100 18/100 13/100 tr/36 3/100 3/31
Berberis repens 1/106  tr/100  1/100  tr/100 tr/17 tr/38 £r/50  5/73  2/100  9/69 .
- Juniperus commumnis ) 3/25 7/55 . 5/44
Juniperus scopulorum 3/100 6/100 4/100 tr/100 6/67 4175 1/100 tr/6,
Pinug flexilis . 3/100  1/50 . .0 tx/9 tr/6
Populus trichocarpa . T 3/25  tr/9 1/13
Pgeudotsugu manziesii ~  2/100 67/100 27/100 4/50 2/83 3/75 tr/25 1/36 t&/100 tr/38
Purshia tridentata - ) tr/100 tr/50 tr/50 tr/67 tr/63 4/36 3/25
Ribes setosum : : . . 7/25  tx/9 - 2/13
Rosa spp. 2/17 1/13 .1/50 tr/18 . tr/25
‘Spiraea bet-ul'b folia 1/100 1/50 . tr/25 . tr/6
Symphoricarpus spp. . 27775 1/9 10/25
Vaceinium membranaceum . 1/9 - 1/6
- Unidentified Browse 7/100 .7/100 7/100 26/100 21/100 23/100 1/50 2/36 N 2/38
Total Browse 22/100 85/100 467100 35/100 49/100 44/100 42/100 21/100 6/100 36/100
LICHENS: T .. 3/25 5/45  tr/100 444

i
IIncludes taxa occurring at a level of at least .5% in at least one month of season. Plants occurring at a level i
‘of less than .5% include the following: Alliwm spp-; Artemisia ludovieiana, Biden spp., Cirsium spp., Compositae, !
Erigeron spp., Potentilla spp., Townsendia parryii, Umbelliferae, Viola spp., Abies lasiocarpa, Alnus sinyata, !
Chrysothamts nauseousus, Prunus virginiand, R'Lbes vigeogsigsimum, Rubus SPP., SaZw spp., and Vacmnmum

scopamwn

.ZSample size.
. 3Percent of monthly or seasonal diet/frequency (% occurrence among rumen samplés).

“tr=trace, % of monthly. or seasonal diet less than 5%.




TABLE 6. SUMMER, FALL AND WINTER FOOD HABITS OF MULE DEER BY VEGETATION ZONE AS DETERMINED FROM THE EXAMINATION OF 76 FEEDING

SITES DURING THE PERIOD JUNE 1972 TO MARCH 1973.
Sirac S e

Taxa

FORBS:

BROWSE:

SUMMER . T FALL
1250< 2294 50. 524 652 3798 567
, 8 sites 18 sites 1 gite | 5 sites 7 sites 31 sites 6 sites
- Bunch-Grass
1 Alpine . Spruce~Fir . Douglas Fir Spruce-Fir Douglag Fir Douglas Fir Prairie
GRASS AND GRASS-LIKE PLANTS: 4/633 2/39 1/2 5/43 38/90 24/50
Achillea millefolium 6/63 1/17 tr/3% tr/17
Agoseris glauca 10/63 8/50
Aquilegea flavescens 16/25 18/56
Arvabie nuttallii 2/25 o !
Arniea cordifolia 5/13 2/22 4/2 ’
Artemisia ludoviciana ! tr/10 o 17/17
Astragulus miser 1/13 - tr/6
Aster spp. . 5/17
Balaomorrhiza sagittata 1/14 14/74 17/67
Cireium spp. 7/29 tr/3
Claytonia lanceolata tr/13 1/28 :
Cymopteris bipinatus 2/13
Delphinium bicolor tr/6 4/2
Delphiniwm oceidentale
Erythroniwm grandiflorum 7/28 .
Erigeron glabellus 5/25 /17 L ‘ N
Helianthella uniflora 2/25 . tr/3
Heracleun lanatum 2/6 '51/60 R
Linum uaitatieaimum 2/25
Lomatium cous 2/38
Lupinus argenteus 3/6 9/2 tr/17
Medicago aativa B 27/33
Osmorhiza occidentale 15/60
Penstemon fruiticosa 10/29
Polemontum pulcherrimom 1/13 tx/6
Potentilla gracilis
Ranunculus eschscholtaii 2/38 4728,
Senecio serra 3/6
Senecto triangularis tr/13 3/22 12/80
Taraxicum officinale 1/13 te/17 tr/3
Tragapogon dubius 1/42 -, 3/50
Trifoliun haydenii 15/63
Valeriana dioca 1/11
Viola nuttallii 1/13 25/33
Unidentified Forbs 5/63 3/33 5/2 : £r/26 .-
Total Forbs : 78/100 877L4 ¢ 100/100 18743 15784 64/190u
Artemisia tridentata 21/14 " 28/71 12/33
Juniperus scopulorum 5/26 .
Prunus virginiana 12/29 1/13 .
Purshia tridentata . 19/14 11/61
Ribes setosum 20/38 5/6 20/29
Salix bebbiana 5/6
Sambtmeus spp. , . 5/14
Vaceinium membranacewn 100/100: . i
Total Brouse 20738 10711 100/100 77786 45794 12/33

lIncludes taxa occurring at a level of at least ,5% in at least one season in one zome.

level include the following: Antennaria spp., Artemisia frigida, Cirastium arvense, Colomia linearis, Frittilaria pudica,

Mertensia longifilora, Sedum spp., Abies lasiocarpa, Rosa spp., Symphoricarpus spp., and lichens.

2The number of instances of use per season in a vegetation zone.

Ptr-trace, percent of diet is less than .5%:

3percent of seasonal diet in a vegetation zone/frequency (pefcent occurrence among samples).

Plants occurring at less than this
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Figure 16. Percent Grasses, Forbs, and Browse occurring in the year-
long diet of mule deer as determined from the examination
of 26 rumens and 76 feeding sites.
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In spite of scarcit§ in both basins ‘where my obsgrvationé were
made, browse constituted 14 percent of the suﬁmer diet. Redshoot
gooseberry and bebb willow received most of the browsiﬁg usage.

Muie deer begaﬁ to use bebﬁ willow in early August but wacated the
. willow bottom whe; cattle entered the basins. Redshoot go;séberry
was readily sought out by mule deer. It grew beneath and around
stands of spfuce—fir but did not abpear in my vggetation'éamfiés.

Use of grass was ﬁindr during summer.

Fall: Forbs, Erdwge and grass constituted 55, 42 and 3 percent
of the inétapces of use at 12 feeding sites and 44, 36. and 16 percent
of the.contents of 16 ruﬁen samples respectively. Lichens consfituted.
four percent of the contents of rumens. | |

Forty~-two percent of'the feeding sites for thg'éeason idcluding \
all of those for October were examined in the Spruce-Fir Zone (Table 6).
.Important forbs were cow parsnip, western sweetroot, arrpwlegf groundsgi,
tall larkspur and silvery,lupine. Flower heads‘of these plaﬁfs,
standing abdye the snow in the meadows were the plant parts eaten.

Al though ava;lgble ip the summer, these plantg were not utilizgd'to
.any extert. “All feediﬁg sites examined during Noveﬁber and Décembef
were in the Douglas Fir Zone. Shrubby penstemon and thistle (Cirszlwnv
spp.) were important forbs in this zone. ‘Extensive ﬁse of éhrubby

penstemon was observed throughout the ﬁouglas Fir Type.
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Important browse plants at feeding éites:wefe redshoot gooseberry,
chokecherry,; big sagebrush and bitterbrﬁéh;iwith,theflatfef two spEQies
becoming.important late in the season. |

Use of grass rem;ined minﬁr, although usage at one feeding site
in November consisted entire;y of green Idaho fescue. This site was
on a south-facing ridge in the Sagebrush-Bitterbrush Type.. |

Important forbskin!the 16 rumens were shOw& aéter; aster spp.,
alfalfa, 'shrubby pensteﬁon and céw parSnip;' Alfalfa waé.foundnin only
two rumens. Both Qere from deer taken by poachers in early October
within the Bunchgrass Prairie Zone.

‘Snowberry, Oregon grape and common juniper wefé important browse
bian;s in samples obtained early in the season; All of‘tHese'brqyée
plants were charactéri;tic of the Douglas Fir Type. Snowberry
constituted 27 percent:of the rumen contents in October.

Grass and grass-like plants in rumens constituted 16 percent of
the contgnts; All grass was green due to a fall greenup. Some of .
this green grass may Have'ﬁéén elk sedge, whigh_ﬁag abﬁndéqt in Fhe;
understory of the Douglas Fir Type and Was‘observed,ta be used by d;er.
Lichens were utilized in every month of the season but decreased in
December due to a shift of distribution gf deer ffom the Douglas fi;
Type to more open, shrubby ;ypes on south—faging slopes

Winter: Browse, forbs and,grassvcpﬁétipﬁted 42, 21 and 35

percent of the instances of use at feeding sites and 46, 4 and 50
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percent of the contents of rumen samples respectively. Eighty-four

-percent of the feeding.sites were recorded in the Douglas:fir Zone.

Big sagebrush and bitterbrush were important browse plants. Seasonal
use of big sagebrush increased from fal;.fo winter. Use:of b1tterbrgsﬁ
decreased from January to March.

Arrowleaf balsamroot, cudweed sagewort,:éommon saléify(and
alfalfa were important forbs with the fbrmer‘utilized,most. Allhof' !A’
these species except alfalfé were utilized as dry forbs. Use of
alfalfa consisted of new green growth in 1ate'March.

Grass was of mgjo? importgnce at this time due primarily to'the A
mild and re;atively éno&-free Qinterl, Greeﬁ’grasé on'Fhe)snbw-ffee;.
south-facing slopes was uFilized extensi;ely as early as‘JanugrY. The
green grass was short and as a‘consequence deer’feeding periods were
extended fhroﬁghout the diurnal period t& obtain sufficient émounts :
of forage., Tmportant grasses were bluebunch wheatgrass, Idaﬁo fescue,
cheatgrass and junegrass céqstituting 23, 28,,30 and .10 éérCept
respéctivelf‘df tﬁe total use of grass at feeding sitgs.'

Rumen samples were from two winter-~killed deer. 'Dduglas fir

'constituted 27 percent of the rumen contents. Big sagebrush and Rocky"

Mountain juniper were next in importance. Wilkins (1957) noted a
decrease in use of bitterbrush aﬁd a corresponding increase in use of
big sagebrush, Rocky Mountain juniper and Douglas fir as winter

progressed. My data supported tbig’(Tablesv4_and 5).
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Alfalfa was the-only fofb of importance. It ‘had ééen taken>aé
dry forage from hay stacks. | |
Most graés froﬁ‘thé two rumens was dry.
Spring: Eight rumens from winter-killed deer were ‘obtained in
the early spring of 1972: 'Browse,.forbé aﬁd grass constituted 44, 27
and 28 percent of the early spring diéé respectively. Big sagebrush,
Rocky Mouﬁtain juﬁipér and Douglés fir were important bﬁowsejplants;
Unidentified fbrbs,waifalfa, cow parsnip and arrowleaf balsamroot
were-. important forbs. Usé of arrowleaf Balsamroot was noted to be
extenéive‘when itﬂbégan new growth in 1ate.Maya Alfalfa was also used
extensively as groups of 100 or_m;f%'dgeruféd in the fiélds.fhroﬁgﬁéu;'
the day. | “ . h u
Grass was utilized in the Agriqulture Type within the Bunchgrass
Prairie Zone and consisted of smgoth brome an@ Qrchgrq grass. After
mid-May, mule deer left éhe-fieldﬁ and began to use fypes\at'higher,.
elevations.
| During this same period in 1973, five rumen samplés were obyéined
from winter-killed deer, (Hamlin, personal communication, May 1973).j~f
All samples containgd the saﬁe'characteristig fpragevas‘noted in the
eight samples taken the'previous &ear and by Wilkins in.l956 for late
winter. This forage was big sagebrush, Douglas Fir, kocky Mountaiﬁ
juniper, dry grass and dry forbs. By referfing to the food clasges

of Leopold (1933), it appeared tha;';he majority of-the>tumen3coqten£s
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of winter-killed deer consistently contained ?mergency and sfuffin
foods for this area. These were Doﬁglas Fir and Rocky Mountain juniper -
and dry grass and dry forbs respectively. The staple food, big
sagebrush, was also présent. Bitterbrusﬁ did not appear iq these
rumens at-this time suggesting‘it w;s a preferred food.
Food habits throughout the year closeiy paraileled those reported

by Wilkins (1957) for this same area in the éarly 1950's.

Cdndition,~Productivity and Population Estimates

Condition: A kidney fat index-was caléulapéd for each of 18 deer.
For 14 hunter-killed deer taken in November the average kidney fat
index was .84 (Table Z); “Values fbrﬁmaies; fémale;,'fawﬁs and adults
were 1.06; .64, 39 and .94 respectively. For four winter-killed deer
‘found caught in fences in April the average index was .08 which is
weil below the 30 percent v;lﬁe which is‘cfitiéal,for utiliéatibn of - i
bone marrow fats(Ransom'19655. o

A total of 37 W;nter-killed deer was foﬁnd during the springs of
1972 and 1973, Nineteen were found in 1972 which was a more severe
winter than 1973 when 18 were found. Twenty-one Qere fgwns,‘ The ofhers;
15 females and one male all appeared to be very old dger{ Exgminatiqn :
of the méndibularldentition of‘nine indidategtaggshof 10-12 ér 124 .
vears. The femur bbﬁe marrow of aiI wintéf-killed dger Wés pfight red

in color and jelly-iike in consistency. CompreSsion.values'er two
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TABLE 7. SEX, AGE AND KIDNEY EAT'INDICES,FOR 18 MULE DEER;

Date of Assigned Kidney
Collection! Sex Age Fat Index? Remarks
4/16/72 ? >13, <. .05 Winter-kill ,
4/16/72 o) 3 .12 Winter-kill
4/16/73 2 10-12 .08 Winter-kill
4/22/73 2 10-12 .06 Winter-kill
10/26/72 d 3% 1.72 Huntér-kill
10/28/72 o 2% .69 Hunter-kill
10/28/72 ? Y .38 Hunter-kill
11/4/72 Q . .06*  Huntér-kill
11/7/72 g 1% .52 Hunter-kill
11/7/72 o Y .40 Hunter-kill
11/9/72. J 2% 1.67 Hunter-kill
11/11/72 J'- 2% 1.95 Hunter-kill
- 11/18/72 ? 3% .46  Hunter-kill
11/19/72 Q 2% .69 ' Hunter-kill
11/21/72 ? - ".05% . Hunter-kill.
11/22/72 g - - <50 ‘Hunter-kill
11/23/72 d 4% .37 Hunter-kill
11/25/72 ? -

. 78 Hunter-kill

*Hunters apparently cut. away kidney fat, "Thesé'were not
used in computing the average index.

lcollections are arranged by month and dgy regardless of
year.

2Determined by dividing the weight of the kidney fat and
capsule by the weight of ° the Kidney. b
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marrows were 30 and 40 percént‘indicat;ng fat content of less than one
percent (Greer 1969).

Productivity: All mule deer observed were classified as to sex

and age (Table 8). Data for the period August 15 do September 15
were. considered as most indicative of reproductive success. 'Based on
.a sample of 113 animals obtained during ground observations the |
fawn/doe ratio during this period in 1972 nas 57/100. Low fawn/doe
ratios aré‘chérnctetistic of poor range conditions (Juiandér 196lland
others). The fawn/doe ratio on the winter range in Decémber 19%2 was
68/100. According to Gruel and Papez- (1963) the population on the
winter range may not be the éame'populntion as on the summer range,but
may consist of a population from several different summer rnngeé.

Fawn/adult tatio;, based on gtound nbservations/from”Januarn to
Aptil,~1972 fell from 44/100 to 36/106 respectively. _Counts from a
helicopter along the entire west siope including the study area
revealed ratios of 36/100 on January 3 and 28/100 on March 28, 1972
Fawn/adult ratios based on ground observations during this same-period
in 1973 fell from 36/100 in Jahuary to 27/100 in March. All these datd
point to a loss of 8-9 fawns/100 does during the winter period _This
loss was cOnftrmed by the discovery of 21 winterrkilled fawns_on.the L
study aren. \ |

Tné indicated ma}e/femalé ratio in June wéé 117/;00, This apparent

excess of males was probably due to the diffiéulty of observing




TABLE 8. SEX-AND AGE CLASSES OF MULE DEER AS DETERMINED BY GROUND AND AERIAL
' OBSERVATIONS FROM JANUARY 1972 TO APRIL 1973.
‘Males Fawns: Fawns:
Total 100 100 100 Ground
Time Period Obs. d ? Fawns Dncl. Females Females. Adults  &for Air
. January 1972 = 401 50 228 123 ~ 22 54 44 Ground
February 1972 653 26 420 207 - 6" 49 46 Ground °
March 1972 583 -~ 405 -178 - - - To- 44 Ground
- April 1972 323 - 237 86 - - - 36 Ground
June 1972 35 14 12 - 6 117 - = Ground
"July 1972 82 37 33 2 10 . 112 6 2 Ground
. August 1972 223 87 78 38 20 112 49 ©23 - Ground
September 1972 73 25 27 20 o1 54 74 38- Ground
.October 1972 114 21 4t 34 10 48 77 58 GrdeAir
November 1972 144 23 58 .38 25 40 66 .46 GrdsAir
December 1972 529 101 209 143 76 .48 68 46 Grd&Air
January 1973 1324 165 655 291 213 25 44 36 Grd&Air
'February-1973 1020 60 650 187 123 9 29 26 ‘Ground
March 1973 574 2 354 9% 122 - - 27 Ground
April 1973 233 - 176 47 - - - .27 Ground
#January 3, . °° : .
, 1972 671 139 354 178 - 239 50 36 Helicopter
‘*March 28, ' ‘ ' )
1972 666 ~ 519 147 - - 28 . Helicopter

%Flight,covers west slope of Bridger Mountains from "M" hill to study area.
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secretive does with new-born fawns and theifact'that males‘arrive at
the meadows where observations were made earlier-than. females with
young. Parturition is thought &o occur in theADouglas Fir Zone at
lower elevations (Wilkins 1957). The ratio fell and leveled off
around 48/100 in the fall. Low male/fenale adult ratios may be
characteristic of over-used ranges (Gunvalson'1952).

Althougb no significance can be attached to the small sample
a 1ov ovulation incidence of 1,0 was determined by counting corpora
lutea in‘ovaries obtained from two pregnant Winter-killed does. The
frequency of fertilization was 1. 0 Examination of .ovaries from two .
hunter-killed does taken on November 19th and 25th revealed‘no
corpora 1utea or large graffian follicles. Measurements othwo
embryos taken in-April when compared to a whitetail.deer growth curve
(qheatum and Morton 1946) indicated“eonoebtion datesﬂof November
27th and December 13th. o : ,‘ | ‘ \

Popglation Estimates: Population estinates of mule deer using
the Armstrong winter range between Biil Smith and North Cottonwood
creeks were derived from data provided by aerial flights, ground
observations and by observation of neck—banded deer. An average
estimate of 175 was obtained from eight flights in the period December
‘through February. An average estimate of 171 was. obtained from three
thorough, day-long ground counts in February (Table 9) A method

based on observations of neck-banded deer, similar to that useéd'.by
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TABLE 9. POPULATION ESTIMATES OF MULE DEER UTILIZING THE
ARMSTRONG WINTER RANGE BASED ON EIGHT FLIGHTS
AND THREE GROUND COUNTS OF THE AREA, :

CAir Ground Helicopter or
Date Count Count Fixed-Wing
December 14 140 . . Fixed-Wing
December 30 "195 Fixed-Wing
January 3 173 ' Helicopter
January 11 190 . Fixed-Wing
January 28 248 Fixed-Wing
February 7 188 - Helicopter
February 13 166
February 15 ' - 203 S
February 19 170 - Fixed-Wing -
February 27 143 ‘
March 28 93 . + Helicopter
Totals 1397 . 512 '
Average 175 171 . ,
Grand Total 1909
Average 174

Geisé (1956), Was‘uéed to estimate the pdpulatioh (Table lO).“Several
estimates wére made from January to April as the number of neck-banded
deer increased. A final average estimate of 173 came surprisingly
close to the other two estimates.

Average Activity Radii and Home

Ranges in Winter and Early Spring

Thirteén marked females and eight males provided data on movemeﬁts

(Table 11). Four of fivé deer marked during the winter of 1972 were

accounted for in 1973. One adult female-and two yearling males




TABLE 10. POPULATION ESTIMATES OF MULE DEER UTILIZING THE ARMSTRONG WINTER RANGE BASED ON
OBSERVATIONS OF NECK—-BANDED DEER.

Numbetr of Total .

. Observation Number of - Number of Number of Frequency Pop.

Time Period "Periods Deer Obs. Banded Deer Obs. Deer Banded of Obs. Est.
Jan. 10-13 2 72 6 7 431 842
Jan. 15-27 8 369 20 - 9 .28 165
Jan. 29 1 14 1 10 .10 140
Jan. 31 1 © 89 5 - 11 . 46 194
Feb, 1-6 & 151 15 ‘ 12 < .31 122
Feb., 8-9 .2 "85 4 14 - ' .14 304
Feb. 11-20 "5 467 - 46 16 .58 161
17 1367 T 109 17 .- .38 212

Feb. 22-Apr. 15

_E S'—

Ave. of 8 pop. est's = 173

Number of Bands OBserved
Number~of Banded Deer x Number of observation days

l¥requency of observation =

Average Number of Deer Observed
Frequency of Observation

’ 'zﬁopulation Estimate =




TABLE 11. AVERAGE ACTIVITY RADIUS, IN YARDS, FOR 21 INDIVIDUALLY MARKED MULE DEER.

WINTER AND FARLY SPRING

R WINTER
. Assigned - No. of Dates of No. of Dates of
Deer No. Capture Sex Age - Observations Observations AAR!  Observations Observations AAR
[ 3/6/72-3/31/72 ] . [ 3/6/72-4/23/721 ‘
1 3/6/72 ¢ Ad. 16 [12/26/72-3/25/731 62 20 [12/26/72-4/21/73] °7?
2 1/5/73 Q Ad. 8 1/5/73-2/15/73 440 9 1/5/73-4/15/73 440
3 1/5/73 ? Ad. 17 1/5/73-3/31/73 374 18 1/5/73-4/15/73 418
4 1/5/73 ? Ad. J12 1/5/73-3/25/73 418 12 1/5/73-4/15/73 418
5 1/8/73 ? Ad. 3 - 1/8/73-3/24/73 264 14 1/8/73-4/15/73 396
6 - 1/8/73 ? Ad. 14 - 1/8/73-3/31/73 506 13 1/8/73-4/15/73 506
7 1/12/73 ? 0ld Ad. 18 1/12/73-3/31/73 484 18 1/12/73-5/21/73 484
8 1/13/73 Q Ad. 24 1/13/73-3/31/73 308 25 1/13/73-4/15/73 330
9 1/29/73 Q Ad. 6 1/29/73-3/31/73 440 9 1/29/73-4/15/73 616
10 7 2/7/73 b4 Ad. 8 2/7/73-3/31/73 440 8 2/7/73-6/1/73 440
11 2/9/73 Q 014 Ad. 15 2/9/73-3/31/73 .308 17 2/9/73-5/7/73 396
12 2710/73 ? Ad. 3 2/10/73-3/24/73 264 3 2/10/73-4/21]73 264
13 2/20/73 ? -Ad. 10 2/20/73-3/31/73 352 11 2/20/73-4/15/73 440
Average for Females 389 440
14 2/20/72 d’ i 3 2/20/72=3/5/73 264 3 [2/20/72-3[5/73 264
) - [2/27/72-3/22/72) 2/27/72-3/22/72]
13 2ra1f7z 9 % B3 [1/10/73-3/31/73] *62 B [1/10/73-4/8/73 1 %62
16 3/27/72 d 5 4 3/27/72-3/31/72 528 4 3/27/72-4/23/72 528
: 1L . [3/27/72-3/31/72] E4/7/72-4/23/72]
17 3aiz & : 20 [1/31/73-3/31/73] >28 23 [1/31/73-4/8/731 °>°
i8 1/11/73 d- 1% 3 1/11/73-1724/73 572 3 1/11/73-1/24/73 572
19 2/7/73 g 1% 13 2/7/73-3/31/73 396 13 2/7/73-4/8/73  396.
’ ’ Average for Young Males " 458 462
20 . 2/11/73° g Ad. ‘ 7 . 2/11/73-2/23/73 396 7 " 2/11/73-4/8/73 396
21 1/31/73 o Ad. 7 1/31/73-3/31/73 572 8 1/31/73-4/15/73 572
Average for Adult Males’ 484 ' 482
h Average for All Males 465 468

Avérage- for all Deer

. 418

448

1AARPAverage Activity Radius

_17g_
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returned to the same winter range where they were marked the year

before, The fourth, a yearling male, was shot on transitionary
range 'during the fall huqting season approximately 3 1/4 miles south-
east of the wiﬁter range trap sitg. None of the five marked deer
were observed on the. summer rahgé in 1972 where my observations, were
made. ’

A total of 252 observations 6f marked deer was recorded. Average
observations . per marked dee; was 11.5 with a range of 1—25.‘

An average activity radius (Fig. 17) was computed for each of
those individuals whiéh was observed at least three times. The center
of activity was determined. . Then the distance 6;,radiqs.fr6m it to
each observation poinf ﬁas measured (Ha&ne 1949). Data f6r'fémh1es
in wintér were pooled ;nd an average activity radius Qas de#ermined
to Bg 389 yards with a range of 264 to 506 yards (Table 11). ‘Similar
data'pooléd for males ¥evea1ed an avefage activity radiuglof1465
yards, greater than females,'with a range of 264 to 572 yards. Adult
male average activity radius was 484 compared to 458 for males 1/2
and. 1 1/2 years ;% age. Data fop femaleé; all males, adult males

and young males in the Winterxaﬁd‘early spring period ﬁefe'440, 468,

. 482 and 462 yards respectively.' During this period, males gxhibitéd

" a slightly larger activity radius than feﬁaies.‘

Home range was described by Robinette- (1966) as a proPoftion of

activity within given distances from a éenter qf\activity. This
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Figure 17. Observation sites and center of activity for female number
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concept recognized greater use per unit area near the center of an
animal's home range and progressively less use with increasing

distance from the center. In this concept, home range lacks definite

~ limits or'rigid boundaries but is described as a certéin'proportion'

of an aﬁimalﬁﬁ a;tivities that occur within a given area circumscribed
By a circle 6f'a given fadiué. Since almost 100 percent of all
observations fell into a muitiple of twice the average activity radius.
(Table 12) winter home ranges were computed., Winter home raﬁges for
females and males were 196 and 280 acres respectively. Average winter

home range for adult males was 304 acres’ compared to 272 for young

.-males. Average winter home rénge for all deer was 226 acres.

In early spring mule deér began to extend théir range info the
Bunchgrass Praigie Zone és pfevibusl& discussed. ‘Home range size for
the period, winter and early spring for males and females'wa52284 ahd
251 acres réspeétively (Table 12). Averége home ?ange fér adult males
was 302 acres coﬁpared to 277 -for young males: The average hpme range
for all deer was 260 acres. ‘

Information on winter home range sige in the iitera;uye is scé;ce.
Zalunard> (1968) in Oregon reported a range of movement on the winter
range of 0-2.5 miles with a mean distance pf 0.21 mi;es. Ledpola et
al. (1951) found that deeér in the jawboﬁe ﬁerd héd a summer home “
range of 1/2 - 3/4 mile which he felt was twice as large as the ﬁinte¥

home range. My data indicated a.slightly lérgér wiﬁ;er,hpme:rangel
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TABLE 12. PERCENTAGE OF OBSERVATIONS FALLING WITHIN GIVEN PROPORTIONS
OF AVERAGE ACTIVITY RADIT AND APPROXIMATE HOME RANGE SIZE
FOR MALES AND FEMALES. .

Fraction or

Percentage 6f Observations

.95 mile.

Multiple of Winter Winter & Early Spring

Ave. Act. Radius F M F M
3 22 49l 26 (70) 23  (63) 26 (71)
1 52 (98) 56 (140) 62 (125) 57 (142)
1% 85. (147) 83 (210) 84 (183) 82 (213)
2 98 (196)* 96' (280)* 95 (251)* 96 (284)%*

1Acres..

*Approximate home range siée

with a mean diameter of
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TABLE 13. PERCENT OF OBSERVATIONS OF MULE DEER FROM THE AIR ON VEGETA-
TION ZONES AND TYPES BY MONTH.

Vegetation Zone & Type Jan, ' Mar. Aug, Oct. Novc'A,Deé. Jan.

BUNCHGRASS PRAIRIE ZONE
Sagebrush-Grassland . .
Type 65 ' 15 3
Agriculture . 100 50 - : :
Grassland . _ .
Creek Bottom L . o - .13
Total 65. 100 . 50 - . 15 16"

DOUGLAS FIR ZONE .
Douglas Fir Type 4 90" 38 - 23 18
Sagebrush-Bitterbrush - 23 21 43
Grassland (Fescue- - ‘ ' Coe
Wheatgrass) , , : . 7
Juniper .31 : 4

: 6
3

N

Bitterbrush.

Sagebrush-Grassland . , 6 2

Douglas Fir- ‘

. Sagebrush Parks - : _ : ] , ’ 1

Lodgepole Pine
Total _ .. 35 -9

17,

~

100 ‘85 = 84

SPRUCE-FIR ZONE .
Spruce-Fir
{Closed Canopy)
Spruce-Fir ~ .
(Open Canopy) 33
Willow Bottom
Sedge Meadow
Sedge-Grass Meadow

Grass-Forb Meadow . 17 3 — — —_
Total . 50 3
ALPINE ZONE

Spruce-Fir

(Open’ Canopy)
. Alpine Meadow
Total

Total number of deer
observations ‘ 81 20
% of Total deer Obs. 13 .3

31 96 252 158
15 ° 39 25

oo
¥, ]
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TABLE 14. NUMBER OF ELK AND WHITETAIL DEER OBSERVED IN .
EIGHT FLIGHTS.
Total Elk
Flights Elk . Males Whitetalls

Fixed—Wing Aircraft ‘
| October 30, 1972 - - =

November 22, 1972 12 - -

November 29, 1972 31 2 13%%*

December 14, 1972 8 - -

December 30, 1972 30 1 93 .

January 11, 1973 1 - . 104
" January 28, 1973 6 - 108

'February 19, 1973 23 - 39k
Total 121 3 357
Helicopter Fiighté

(Dr. MaFkie)

January_BL 19%2 2 2%

Febrggry‘7, 1973. 11 -
Totéi ;_ — —

13 2

*Mature bulls

*#%Did not fly regular

route along ReeseACrgék;'




TABLE 15. CLIMATOLOGICAL DATA GATHERED BY THE U.S. DEPARTMENT OF COMMERCE FROM THE BELGRADE
) FAA, MONTANA WEATHER STATION AND FROM TWO HYGROTHERMOGRAPHS ON THE STUDY AREA.

TEMPERATURE

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

‘Belgrade FAA ) . - -
(21 yr ave) 17.2 23.8 28.6 40.2 50.7 58.7 66.6 65.5 54.4 44.2 30.9 21.3 41.9

Belgrade FAA T
(1972) 15.4 27.4 39.4 40.0 50.7 61.5 63.6 67.4 51.8 40f5_ 31.3 41.7 41.9

*Upper Station
(Fall 1972 & o . . ;
Wntr 1973y 22.4 32.5 37.2. 36,2 32,7 18.8 - |

*%Lower Station . ) - - ‘
(Fall 1972 & :

¥ntr 1973) %2.0 27.4 32.2 : 38.8 33.6 20.3
. Upper & Lower , ' '
Combined 22,2 30.0 34.7 37.5 33.2 19.6
PRECIPITATION

© 221 Yr Averégé‘ .66 .39 .84 1,14 2.22 2,51 1.03 1.13 1.17 1.06 .69 .53 13.43

"1972 49 .43 1,20 .65 1.36 2.69 1.58 1.57 1.40 1.85 .41 .3§ 14.02

‘% Flevation e‘5;850 feet on south-facing slope iﬁ Douglés Fir Zone.

%%Elevation --5.250 feet - in Armstrong Ranch yard in Bunchgrass Prairie Zone.
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