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Abstract:

A study of range use, food habits, and effect on the range of mule deer (Odocoileus h. hemionus) was
conducted at various times from 1953 to to 1957 in the Pioneer Mountains, Montana, A description of
the area'S vegetational types is given. Observations of deer provided information on use of vegetational
types at different seasons. Tracking deer through the fresh snow indicated browse preference by the
presence of leaves on the snow beneath the plants used. Food habits, were determined by analysis of
rumen samples. Range trend, as effected by deer, was indicated by measurements, in the spring and
fall, of tagged browse plants, and also by ecological data. Population density was determined by a
pellet group count, and some of the aspects of starvation in relation to deer population were discussed.
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ABSTRACT

A study of range use, fobod habitsy, and effect on the range of mule
deer (Qdocoileus h. hemionus) was conducted at various times. from 1953 to
to 1957 in the Pioneer Mountains; Montana. A description of the area®s
vegetational types is given. Observations of deer provided information
on use of vegetational types at different seasons. Tracking deer through
the fresh snow indicated browse preference by the presence of leaves on
the snow beneath the plants used. Food habits were determined by analysis
of rumen samples. Range trend, as effected by deer; was indicated by
measurements, in the spring and fall, of tagged browse plants, and also
by ecological data. Population density was determined by a pellet group
count, and some of the aspects of starvation in relation to deer popula-
tion were discussed.
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INTRODUCTION

Reports indicate unusually large pobulations‘of mule deexr (Odocoileus
h. hemionus) in the vicinity of Scudder Creek, Beavefhead Cbunty,‘Mon%anég
as eérly'és 1949, According to Bob Hérfisén?sheephefdérs.who cfoésed the
range ffom the Harrisén ranch in the spring mon%hs pf’l94“9,‘1950,|195i9
reported seeing scorés of deerlcafcassesn At least oﬁé randhér in the
area complained that deer were céusing heavy démage to his'hay sfacks in
1950, J. E. Gaab (1950) of the Montana Fish and Game Department ventured

the opinion that deer had seriously depleted the mountain mahégahy (Cerco~

ggépus ;edifélius)'biowse plants dﬁring the winfers precéding 1949, -

These'fragmentarj réports suggested a serious deer problem iﬁvolving
the usual conditions of wintex mdrtaliﬁy and raﬁgevdéplefioﬁ cémmon to
such situationss'But spécific infofmafion was léﬁkingol,Déta on the eco-
logy of the deer weré needed to aid in developing a sound management :
program. Studies were conducted at various times from the spring of 1953
to 1957, ,Mulé’deer food habitsg‘range use, aﬁd effects on the raﬁge were
emphasized but other ecoloéical information was alse récordedo

The writer is indebted to the féllowing; the Montana Fish and Game
Deparfment for financial and other assistaﬁce under Federal Aid Project
33R3 Dr. Don C. Quimby, Montana State College, for dirécting the stﬁdyB
and for_valuable aid in brepéring the manusqiiﬁt; Joseph E. Townsend,
Orville Lewis, and Wayne Fitzwater'fér aid in the fiéid;<D6ctors W, E.
Booth and John C. Wright, Montana State College, for aid in identifica-
tion:of plantss and Dr. Bernard Osfle-for aid in statistical analysis of

the data,
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DESCRIPTION OF THE STUDY AREA
The range of the Scudder Creek Deér Hexd encompasses the southern-
-most poertion of tﬁe Pioneer Mountains. The highest peaks of this range
are over 11,000 feet ‘above sea level and the valley floors lie betweén
5,000 and 6,000 feet. Baldy Mountain, the southern-most peak, is 10,592
feet in elevation. The southern and western slopes of this mountain_ei-
tend downward to dry foothills bordering the valley floor of the Grass-
hopper Creek drainage. “

Five streams have their sources on the slopes of Baldy Mountéig;
Billings, Farley, Scudder, and Dyce Creeks, drain west and/or south into
Grasshopper Creek (Fig. l). Cat Creek drains eastward into the Rattle-
snake drainage.

From, the sliderock areds above 9,000 feet to Sagebrﬁsh—grassland
‘beiow‘69000 feet six vegetational types were recognized. The scientific
and common -names of the plants used in the following descriptions follow
Booth (1950), and Wright and Booth (1954), or in cases where these authors
did not cite common names, those given by the Américan Joint Committee on
Horticultural Nomenclature are uséd° s

Whitebark Pine - Alpine Fir Type
This type occurs at timber line and on the upper slopess It is

characterized by whitebark pine (Pinus albicaulis) and alpine fir (Abies

lasiocarpa) interspersed with Englemann sprécé (Picea englemanni) (Fig. 2).

The vegetation of the forest floor is predomlnantly elk sedge (Carex geveri)

and/br low red huckleberxy (V3001n1um scoparlum)
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Douglas Fir ‘Type
This type is found on the intermediate slopes and on the northern ex-

bosures of the lower slopes (Fig. 3). It is characterized by Douglas fir

(Pseudotsuqa taxifd;ig) with an understory of buffaloberry (Shepherdia .

‘canadensis), snowberry (Symphoricarpus alba), and Kinnikinnick (Arctosta-

phylos uva=-ursi).,

Lodgepole Pine Type
This t&pe aépears in dense ‘stands in various sites on the intermediate

and upper slopes and is characterized by 1odgépole pine (Pinus contorta)

with an understory predominantly of low red huckleberry (Fig. 4).
Mountain Mahdgany - Rocky Mountain Juniper Type
This type occurs on the southern exposures of the xerie-lower slopes
or foothilis and is typical of a large part of the deer winter raﬁges in

séuth-western Montana (Fig. 3). It is characterized by mpﬁntain mahogany

interspersed with Rocky Mountain juniper (Juniperus scopulorum) and limber

”~pine (Pinus flexilis). The under=-story is mostly short vegetation repre-

sented by harbinger-of-spring (Haplopappus acaulis), square stem phlox

{Phlox bryoides), and chimaya (Cymopterus bipinnata); with the important

grasses being indién rice grass (Qryzopsis hymenoides) and blukbunch

wheatgrass (Agropyron spicatum). .
| Sagebfush - Grassland‘Tybe
Three variations of this type were recognized which coincided with
the upper, intermediate,and lower slopes.
The sagebrush- - grassland type.of. the upper:.slopes is chardcterized by

big sage (Artemisia tridentata), mountain brome (Bromus marginatus) and




Fig. 3. Mountain mahogany - Rocky Mountain juniper type with Douglas fir
type on slopes right of center, and Baldy Mountain in the back-
ground.



Fig. 5. Upper slopes sagebrush - grassland type appears below strip
of timber on Baldy Mountain, foreground slope is intermediate
sagebrush - grassland type.
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purple onion grass (Melica spectabilis) (Fig& 5) Forbs'are represented

. in the more open areas within the type by false dandellon (Agoserl Spp. ),

dandelion (Tarax1cum ceratophorum) Virginia strawberry (Fraqerla virgin-

iana), thickleafugroundsel (Senecio crassulus), and white stem frazera

(Erazera albicaulis).

"~ On the intermediate slopes, the sagebrush-grassland is qhareqterized

by big sage, bluebunch fesque (Festuca idaﬁoensis), sheep fesque, (Festuca

ovina), and lupine (Lupinus spp.) (Fig. 5). Charscterisric'plants appear-

ing on rocky sites in this area are yellow stone .crop (Sedum stenopalatum)

and rose pussy’.toes (Antennaria gpsea),
The sagebrush-grassland appearing onp the lower slopes is characterized

by big sage, two species of rabbit.bnush (Chrysothemﬁus nauseosus) and

(C. wicidifloris), .ard gray-horse brush (Ietradymia canescens) (Fig. 6).
Characteristic grasses are bluepunch wheatgrass and june grass (Koleria
cristata).
Willow- = Quaking Aspen Type
This type occurs along streams and is characterlzed by willow (Sdlix -

spp. ), quaking aspen (Populus tremu101des), and at the lower elevatlons

an abundance of water birch (Betula occidentalis) (Fig. 7). ,Characterlstrc

shrubs are rose (Rosa'sp,), gooseberry (Ribes sp.), and chokecherry (Prunus

virginiana).
Most of the data were collected.from the Scudder Creek winter range
and adjacent areas (Fig. 1). However, two other areas, Lost Creek drain-

age 20 miles to the northeast and Axes Canyon 28 miles southeast of

Scudder Creek were included. Both areas are mountain mahogany - Rocky




Fig. 6. Lower slope sagebrush - grassland type in foreground, Douglas fir
type top center.

Fig. 7. Willow - quaking aspen type on Dyce Creek.
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Mountain juniper:types but thé degree of deer usage varies from that on
Scudder Creek.
METHODS

Four principal methods were used:. Qbservatioﬁg of deer and deer
habitaty tracking of feeding deer, rumen analysis; and seasonal measure-
meﬁts of tagged browse plants. In addition, three aerial surveys and
a pellet group count were made.-\

Some 968 direct deer observations were made with the gig of 7 x 35
binoculars. Occurrence by vegetative type was recordeds

_Following anow’storms~(ngember-throughrMarph) deer were tracked
through the fresh anw'fo-de%exmine_their.brqwse.p;eﬁeremces;;Dean (1938);
Use of plants was~deterﬁingdﬁby the presence of freshly fallen leaveg
on the snow beneath. ﬁnfexamination of the plantg‘cogfirmed usage.
Observations were made on two separate areas with similar plants but
differing in‘the.intensity’of deer usage (Scudder Creek and,Axés Canyon ).

,Twentybfour deery, collected from Apri; 15y 1953 to October 3L, 1956,
provided'stomach samples of approximately one quart each for food habits
analysis. Five were collected in December; three each in february'gpd
Mays two each fox-March,‘gprilggﬁuguat, and November; and one each;fqr
January, Junes Julys Septenbery and O¢tober, The samples were preserved
in 10 percent formalin at time of gollection. The technique used %p ana-
lysis of @he samples was: similar to that employed by;Saunders:(lQBé),
Colé (1956), and Wilkins (1956). Each sample was washed'cdn§e¢utiQely
on 3 fim.-and 2 mm. mesh screens. The material remaining on the 3 mm. screen

was then placed in water and the identifiable portions of plants removed.
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Idéntification to genus and species was accompliéhéd_by bompa;isoh>with
plants in reference cbllebtionvfrém the study area. The. items identified
were dréinedvon paper towgling and measured volumetrically to the heéfeét
0.5 cc. by displacement of water. They were then air dried at room tem~
perature and weighed to the nearest 0.0l grams. similarly volumes and
welghts of thé unidentifiable materials Weré taken., Material with a vol;
ume less than 0.5 cc. was recorded as "trace'. A total of 2,589 cc., of
material from the 24 rumen samples remained on the screens after béing
washed;s 6nly‘é5;34 percent of this was idéntifiablew 'Pércentages of in~-
dividual items making up the identifiable stomach contents of each sample
were determined. Mean percentages for all samples in any one period were
computed, -

Information on the-iange use and the range tréﬁd of the winter range
was obtained by taking measurements of the same plants (tagged) at dif-
ferent seasons. Tégged plants within exélosurés and plants oﬁ unprotect-
ed adj;cent plots, andfgétablished 1,000 foot tfansects were included;

In the fall, plants were measured fo determine thé annhual gréwth, 'Spring
measurements were made to determine the percentage removed by‘brbwsing
deer. A total of 9,086 measurements were recorded ffom May of 1953 to
May of 1956. The measurements taken varied according to species. One
lateral branch within reach of the deer was tagged fér each mountain ma-’
hogany and mountain Juniper plah‘to All ﬁwiés ébové the’tag were measured
to the ﬁearest one haif,iﬁch, and the inches totaled for each b&aﬁcho

For big sage, average height plus the size of the crown (measured on the

longest and shortest axis) was used. The average héight of Tabbit brush
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and threetip sage (Artemisia tripartita) was recorded.

Two of the exclosures and their adjabeht plots were located near

Scudder Creek, 'One in aimountain mahoginy élmqumtaintjﬁnipér
type and the other in a lower elevation sagebrush - grassland type;
Also in the vicinity of Scudder Creek one 1,000 foot transect was esta-
" blished. As a check on the information gained from the Scudder Creek
exlosures'and transects; one exclosure, one aajacent plot and one tran-
sect were established on Lost Creek, a similar aréaf

‘.in Augué{ of 1954, October of 1954, and Décembér of 1955 aerial
surveys of thel$cudder Créek range were made to ‘determine the distribution
and density of the deex. To obtain additional information on the number
of deer using the winter range, a pellet—gfoﬁp count was madé on sample
strips in March of 1957, Counts were made on a total of 8.38 acfes
(3.93 acres in sagebrush - grassland type»aﬁd 4,45 acres in mountain -
mahogany - mountain juniper type). To.mzasdre the number of Adres.covered,a
_pole was cut to a length of 4.35 feet (the area represented by.the pole
being moved one foot in‘:a direction 90 degrees from itg iong axis is
about 1/10,000 of an acre). When traversing the area on compass lines,
selected at randomg the pole was carried to meaSuié width of sfrip° The
distance covered was paced.and recorded on a mechanical counter Heid in
one hand. The number of pellet groups were recorded by a counter held
in the other. If 50 peicent;or more of a peliet—group fell within the
strip it was counted. Pellet grdup numbers'we;e éonvertea to deer usage

by the method of Robinett et al (1952). .
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RESULTS
Use of Végetative Types

Winter -;-__.;Decemli;e;nj9 January,. Eeg£ug;y, ;p'mig-March

During the winter months 9505 per- cent of all deer observed Were in
the mountain maﬁ&gany - Rocky Mountain juniper type (Tablp I). Eighty
deer seen while making an aerial survey in December‘weré ail within this
type. The deer were active,when obéerved,th&oughbut the day aﬁd weré
usually feeding when seen. Tﬁe slopes would bécome interiaced'with trgils
a day or two after fresh snow had covered thé-range° Lower elevation
sagebrush - grassland and Douglas fir were second and tﬁira respec~
tively in degree of usage Bﬁt appéared to be qf secoﬁdarf importance to
the former type. ‘
Spring =~ mid=March, April and May

Deer remainedson the mountain mahogan? -~ Rocky Mountain juniper
type throughout ﬁo;t of the early'spring (30.5 per cent.of.thé number
_observed for the seaspn) bﬁt'this type was secondary to lower elevation
sagebfush - grassland in total usage. When green grass'Bégan to appear
in the lpwer sagebrush —,graéslénd type, deer were seen thefe at a dis~-
tance of a mile or moré from the f§o£hills@ At oge ﬁime in mid-April
103 deer were seen Wifhin a rédius of aSouf one mile, 30 were in a moun-
tain mahogany - Rocky Mountain juniper t&pe and 73 were in a io&er ele-
vation sagebrush ~ grassland type. Movement toward‘higher range b;gan
during the iast honth‘of this season. Seventeen of 23.deer in a Douglas
fir type were seen in the latter part of May. - Feeding activity was-noted

through -the day during the entire period.




TABLE I. Use 6£'§egéfatiééhfybes'at different-seasons as determined by ground observations of
968 deer and observations of 241 deerlduring three aérial surveys.

"'Spring

Observations of deer

Fall

‘Winter Summer

Vegetational Type % - No. % . No. % No. % " No,
Mountain mahogany -~ Rocky . .. . .

Mountaip Juniper 90.5 257 30.5 201 - - 32.4 - 55

Willow - quaking aspen 0.3 1 3.3 22 3.5 35 17.6. 30
Douglas fir 2.1 6 3.5 23 14,6 14 1.2 p) :
Lodgepole pine - - - - - 11.4 11 6.5 11 i
Whitebark bine - alpine fir _— - - - 5.2 5 0.6 1

Lower glévétion sagebiush - . _

grassland 5.3 15 46.1 304 3.1 3 5.3 9
“In{érmediéfé elevation o o _ .
sagebrush - grassland - 1.8 . 5 16.6 109 10.4 10 9.4 16

Uppexr elevation sadebrush - ‘ i

grassland _ - - - - 18.8 18 27.0 46
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Summer’ - June, July, August, to mid-September N

Most summer obséivations of deer were at Highe& elévations;"”Willgw_—
dﬁaking aspen types were coﬁcerned in 36,5 per cent sf'thééé observatioris°
Other timber types also appeﬁréd to be more important at fﬁis season than
any other. More than 31 per-cent.of the deer seen were in Douglas fir,
lodgepole pine, or whitebark pine - alpine fif types aé compared to 2.1
per cent fqr winter, 3.5 per cent for spring, and 8.3 per cent for fall,
Nearly all deer were-sighted eariy in the morning or late in the evening.
Deer s;gn in open areas were usually only a sﬁort"distance from timbé:,
seldom more thén a Huﬁdred Srardso Sixty~five per cent of tﬂose seen in
timber types-weré in fringe areas adjacent to open meadows.
" Fall - mid-September, @Hrough_dctober, and November

Deer were wiaely distriﬁﬁted during thelfall-with’éll types repre-
sented in the deer'ob'servationso A majority of early fall observations
were associated with an upper slope sageﬁrush'- grassland type. Willow -
quaking aspen types were also mucﬂ frequented by deer prior to Novembéio
Downward movements bégan during tﬁis peribd and by late fall most deer
were observed on the winter range (mountain maHogany - Rocky Mountain jumi-
per type). Heavily used migration trails between Baldy and.-Black Moﬁntain
indicated that substantial numbers of deer moved‘from Cat.Creek to upper
Dyce Creek.during this season (Fig. 1),

Variafionlin the dates that deer arrived on the winter range duiing
Adifferent years suggested that migration was influenced by’weathe; and/éf
snow co&ero In'mild fall weather deer would remain &t Higher elevations

much later. In 1954 deer were seen near timber-line as late as November 15;
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few deer arrived on the winter range before December; Howgvery in 19565
following snow storms, substantial numbers of deer completed their fall
migration by October 31«

Deer were seen only in morning and evering periodg early in the
fall, but fhroughout the day late in the season.

Browse, Prefererice.
Tratking results demonstrated that the deer had a marked prefererce

for mountain mahogany (Cercocarpus ledifolitis) as winter browse. Use of

this plant constituted 48.1 per cent of all the observations (Table 2).

A species of rabbit brush (CHysothamnus nauseosus) was second in impor-

tance with a use of 15.7 per cent. Gray horse brush (Tetradymia canescens)

and threetip sage (Artemisia tripartita) were third and fourth respec-

tively'in the number of observations recordeds Use on 12 browse species.
comprised 98.4 per cent off all the observations. Rocky Mountain juniper

shrubs (Juniperus scopulqrum) on the Scudder Creek deer range show a high

degree of "high~lining™ (Fig. 8) and observations indicated that these
plants %urnished only a small part of the food eaten: Lack of any appre=
ciable use of Rocky Mountain juniper on the Axes Canyoh deer range (an
area similar to Scudder Creek but supporting abundant mountain mahogany
browse) suggested that juniper may be heavily utilized on this range type
only when there is a shortage of mountain mahogany. To support this
theory three unbrowsed Rocky Mountain juniper shrubs were transferred from
Axes Canyon to Scudder Creek in February. One month later all three

shrubs had been cémpletely defoliated by browsing deer.




TABLE II.
rumen samples.

(T=trace - less than 0.5 per cent)

_ Browse preference and food habits as computed from 913 instances of plant use and 24

Spring

Wintexr Summer Fall
Obs. Ten Six _Five Three
Instances Rumen Rumen Rumen Rumen
of Use Samples Samples Samples’ Samples
% No. % % % % %% % %
Plants Vol. Wt. Vol. Wt. Vol. Wt. Vol. Wt.
_Cexrcocarpus ledifolius 48,1 439 40.0 42.3 21.5 24.0 T .T "54.5 55.0
Pseudotsuga taxifolia 0.1 1 4.5 5.1 7.5 9.5 12,5 12.5
.Ehrysothamnus nauseosus 15,7 143 10.2 9.3 2.0 2.5 . 0.5 0.5
Artemisia tripartita’ 9.0 82 10.0. 8.3 5.5 5.0 :
Artemisia tridentata . 3.9 35 2,3 2.0 4.0 3.5 0.5 1.0 5.5 4.0
- Juniperus scopulorum 3.9 35 6.5 - 7.0 4.0 4,0 T T
Tetradymla canescens 12.8 117 1.1 1.0. 4.5 3.5 ) _ 0.5 1.5
//Rosa Sppe .- 0.3 3 0.5 0.8 9.3 10,0
Arctostaphylos uva—ur81 0.l 1 2.7 2.8 4.5 4.5 T T
-Juniperus communis 0.3 0.3 6.0 6.5
v/ Salix spp. 1.5 1.7 ' 4.0 4.5
Betula occ1dentalls 4,0 4.3 I T
V/Populus ‘tremuloides . . L 1.0 1.3 2.5 2.5
chrysothamnus vicidiflorus 4,0 37 1.4 1.5 T T .
Prunus® virginiana B 2.5 4.3
Shepherdia canadensis L T T 1.0 1.0 1.3 1.3 T T
Pinus flexilis .~ 0.3 3 1.4 1.5 0.5 0.5 T .
Vaccinium .scoparium’’ , 1.5 2.0
Potentilla fruticosa . l.4 1.1 '
Ribes -spp.. 0.2 2 1.0 1.3 T T
Symphorlcarpus alba T T
Browse totals 98.4 898  89.8 9l.6 6l.0. 64.5 21.6 25.6

73.0  73.0

_6'[—




TABLE II. Browse preferenﬁe and food habits as computed from 913 instanhces of plant use and 24

rumen samples. .
(T = trace = less than 0.5 per cent)

‘Winter Spring Summer .Fall

Obs. Ten Six Five Three
Instances Rumen Rumen Rumen . Rumen
of Useé Samplées Sampleés . Samples Samples
% No. % % % % % % % %
Plants . Vol. Wt. Vol., Wt. Vol. Wt, Vol. Wt
Lupinus spp. . 0.1 1 2.3 2.0 21.0 20,5
Taraxacum ceratophor : 1.5 1.0 22.5 19.8
" Haplopappus acaulis 0.4 4 2.3 1.5 8.5 8.5 " '

Phlox bryoides . 2.5 2.0 8,0 7.0

Helianthella uniflora 0.1 1 8.5 8.8

Geranium viscossissimum 7.5 6,0

Senecio. crassulus 5.5 5.3

Cymopterus bipinnata T T
Frazera albicaulis
Aster spp.

" Potentilla spp.
Cordylanthus ramosus ’ 3.8 3.3 T T
Penstamen procerus :
Epilobium sp.
Frageria virginiana
Astragalus vexilliflexis
Erigeron sp.
Agoseris spp. 0.5 0.5.
Trifolium longipes

v/ Irifolium sp.. /
Arnica cordifolia '
Achillea lanulosa .

" Balsamorrhiza sagittata
Artemisia frigida
Cirsium arvense
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TABLE II (Continued).

Browse preference and food habits as computed from 913 instances of plant

use and 24 rumen samples.

(T = trace - less -than 0.5 per cent)

Winter Spring Summer Fall
Obs., Ten Six _Five Three
Instances Rumen Rumen Rumen Rumen
of Use Samples . Samples Samples Samples
o % No. % % % % % % % %
Plants Vol. Wt. Vol. Wt. Vol., Wt. Vol. Wt.
Potentilla diversifolia 0.3 0.3
~ Lesquerella alpina T T T T "
Zyg&defius venosus T T T T i
Arenaria nuttallii T T N
Douglasia montana T T U
Draba ologsperma T T
Eriogonum ovalifolium T T
Eriogonum umbellatum . T T
Ligisticum sp.. . T T :
Pedicularis contorta T T
Sedum stenopgtalum T T
Urtica dioica . o . T T
Unidentified forbs 1.0 9 1.0 0.5 T T
Forb totals 1.6 15 9.2 7.4 27.0 24.0 75.4 71.6 21.0 20.5
Gramfneae T. T 11.0 10,5 2.0 1.8 5,5 4.0
Lichen T T T T




Food Habits
Win%er
Ten rumen samples, all of which were from a moﬁntain mahogany -
Récky Meuntain”juniper type, were ingluded in the:winter season. Mountain

mahogany constituted 40 per cent by volume of all the-ideﬁtifiable plant

material (Table 2). No other species furnished more than one-fourth as

much of the winter diet. Rubber.rabbit brush.(Chivsothémnﬁs nauseosus )
and threetip sage (A. tripartita), the two grdwse speéiés most nearly
approacﬁiﬁg mahogany in quantity utilized, furnished only i002fand 10 per
cent respectively of the total volume of food. Onr the baéis of rumen
anaiyses, browse comprised 89.9 per-cent by vplume-of all plants eaten
by deer during the;winter season. Only five species of.fofbs appearéd
in appreciable quantities in the rumen samples.,
Spiing

Six rumen séﬁples from mhe'moUntaim'mahpgan&oe&ﬁOéhwaoﬂnt@inyjmniper
type were included in this period. Browse was the most important class
.for the season as a whole but a transition from browse to green grass to
forbs occurred late in the season. There Was,evidence that the smaller
amount of mountain:mahogany (21.5 per'cent volume) consumed during the
‘early part of this period as compared to the winter season was the re-
sult of an exhausted supply. A yearling doe.colleéted in Apfil was too
weak to stand. Examination of the bone marréw in the femur.confirﬁed
malnutrition, Cheatum (1949). The paunch was full, but it contained mostly
Ssquate gtem phlox, dry grass, sage, and various dry forbs. A rumen sam-

ple from a deer collecfed_on the second of May contained 62.4 per cent of

e
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mountain mahégany by volurr'le° This deer was collected after a week ,of warm
weather when the.:eceding snow had uncovered young maﬁégany planfs thét
had been protected by drifts during the vsl:’Lnte:r_o The greatest amount of
green grass for any one pé;iod was 20 per cenﬁ'of the volume of a Tumen
sample obtdined on May 5. A rumen sample fiom a deer collecteé on May 30

was composed of 90 per cent forbs. - The two most important forbs for this

season were hHarbinger-of-spring (Haplopappus acaulis) and chimaya (Cymop

tera bipinnata). Forbs and: grasses constituted 27 and-11 per:cent -respeetively

of the volume of all spring rumen samples.
Summer

Five rumen samples were obtained from deer for this season; tWo from
willow - quaking aspen types, and three from upper slope sagebrush -
grassland types. Mountain mahégany appeared only as a trace in one sam-
ple during this period. Browse was less important during %his éeason than
any other (21.6 per cent by volume). Wild rose (Rosa sp.) exceeded all
‘other browse species constituting 9.3 per cent by volume for all summer

rumen samples.. Willow (Saiix spp. ) s chokecherry (Prunus virginiana), and

quaking aspen (Populus tremuloides) were the other more important browse

plants. Twenty-four different species of forbs were identified in this

group of samples. Dandelion (Taraxacum ceratophorum) was the most impor-

tant, comprising 22.5 per cent by volume of the total. Little sunflower

(Helianthela uniflora) (8.5 per cent) and sticky geranium (Geranium vis-

cossissimum) (7.5 per cent) followed dandelion in importance. ﬁ?orbs
(75.4 by volume) was the most important forage class for the summer period.

Grass use_was minor.
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Fall

Thfee rpmen samples were obtained from déer coilected'furing the fa;i ‘
seasons one in'an upper slope ségebruéh'— grasélaﬁq type,‘ahe in a Doug-
ias‘fir type,'ahd one in a mountain mahogany —_Rogky Méuntain Juniper type.
Mountain mahogany exceeded othéﬁ plant species in amoun'ts'co‘nsumedf 1Bi§
plapt comprised 54.5 per cent By volume of all the.fall samples. On the
basis ofzthe tﬁfee samples, different Bfowse speéies qonstituted 73 per |
during the fall appeared to be largely determined by-availabi;itytasspcia-
ted with migration. A rumen sample obtained'f£9@ a Qeér cbilected on a
high summer range was composed mostly of lupine. (Lupinus spp.), Douglas.

fir (Pseudotsuga taxifolia) and grass. A sample from a deer collected on

an intermediate Douglas fir range was largely Douglas fir and mountain
mahogany. A deer collected on a iower elevaﬁiqn“winterlraﬁge yielded a
rumen sample that was:98 per'céht mountain maﬁogany°
Yearélong Food Haﬁits

In the period imméﬁiately following their arri&al on the winter range,
the deer fed mainly on mountain maﬁéganyn As the seasoﬁ prqéressed the ™
perbentage of this plant found in rumen samples dégieasedkand plants
such as rabbit brush, sages, and_jﬁnipers inc:ease&. By early spring
deer were utilizing plants that had not been used to any Q:eat extent”
earlier such as square stem pﬁiox (gﬁ;gg Erzoides), Kinnikinnick (gigig—

staphalus uva-ursi), and dry grass. After grass began to grow in late

April or early May, there was a change in diet from browse to grass and .

forbs. By May 36, forbs constituted about 90 per cent of the plants
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utilized. \ngégﬂ@gre tbe most important item inifhe summer, Dandelion was
the most important forb° Browse cohstitqted somewhat more than 20 per
cent of the summér diet but the species varied frbm tﬁose utilized in the
winter and were mainly composed of sﬁru?s associated with the willow -
quaking aspen vegetational type. Lupine was an important item in the
early fall. Grass also appeared fo_be more important at tﬁis time than
in the summer, Mor;is et g;;(l957) stated:that the November and Decembér
consumption of grass was ﬁighg As deer migrated f:ém the higher to the
lower portion of the Scudder Creek range thére appeéped to be a shift in
browse use from big sage - tp Douglas fir - to6 mountain maﬂbgany,

Smith (1952) in a ;tud; of mule déer in Utah, stated that big sage
was utilized‘by deer in the laté summer, and that-along with cliffrose

(Cowania stansburiana) and bitterbrush (Pu:shia tridentata) provided more

than four~fifths of the winter diet, with biﬁtefbrush‘recéivinglthe most
use, Wilkins (1956) in the Bridéer Mountains, Montana, fouﬁd Big sage-
brush, bittersrush, and Rocky Mountain juniper to be the most important
foéd-items in the winter (more than two-thirds of the diet for this sea-
son) with big sage providing the la:gest'volumea Cowan (1947) Jasper

Park, Canada, listed trees and shrubs as contributing 79 per cent-of the

" December diet of mule deer. "Bearberry” (Arctostaphalus uva-ursa) alone

furnishéd 58 per cent of the'tqfal foods in this study. Ha::ié (1945) in

South Dékota, also found that "bearberry® was the most utilized winter

browse item for whitetail deer (Qdocoileus virginianus macrourus).
Smith (1952) rated grass as the most important food in the spring (90

per cent) and forbs more important than browse in the early summer, but

S
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wiih'b}owse exceeding forbs after mid-summer. Wilkins (1956) found forbs
and grass to be of equal-importance in the spring; forbs (more than 7
per cent of the total) to be the most important food item in the SUmmér;
and browse, especially bitterbrush, the most important in the fall.
ﬁange Trend

Measurements indicaté that ﬁouhtain mahogany‘Was utilized to a much

-greater degree than any other browse species. Aldous (19455,'ih a study

of mule deer in Nevada, stated that deer used 100 per cent of the annual /

“growth of this plant,) On the Scudder Creek plot and transect, measure-

ments of tagged mountain mahogany plants during the fall and spring sea-

sons indicated that 100 per cent of the annual growth was removed in each
\ Ahete. WAS

of the three years measured, and in addition’'a mean decrease of 19 per

cent (from spring of 1953 to spring 1956) in total inches of twigs en

these plants. The mean annual increase (spring to fall) was 66 per cent

~ for plants within the exclosure and 108 per cent for plants on the adja=-

cent plot and aioné the transect. Statistical analysis of thése data
show a rather large sample standard deviation, probably due to peisonal\
error in meésuring and variability of the growing seasons. However, a
t~test helped confirm the existence of excessive use of mountain maﬁo—
gany. A null hypothesis that the decrease in browse (amognt utilizéd
from fall to spring) was less than or equal to 70 per cent of the increase
(annual growth.from spring to fall) could be rejected at the-qne per cent
level. Usage in excess of 70 per cent of anhual growth over a tﬁree year
period was assumed to be excessive.

A decline in the amount of this browse available was suggestéd to

)
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some degree by the physical appearance of the deer. Each year By early-
spriné, the hair was Worn away from the faces and from behind the ears of
deer observed at close range (Fig. 9). This less of hair from the facial
regions was atfribu%ed to browsing in the'partially dead shrubs after the
outer more easily abcessible shoots hédtbéen removed.

. Usgge of other plants based on measurément data was as followé: gray
horse brush 99, rubber‘rabbit brush.88, threetip sage 83; Reqky Mountain
juniper 65, and big sage three per cent of the annual growtﬁo' Measuré—
ment data from the Lost Creek range coincided with that obtained from
Scudder Creek with'respeqt to plant usage and range trend.

There is evidence that an excessive population of deer is producing
a definite change in the Scudder Creek winter range. Networks of trails

throughout the slopes are apparently causing some erosion in the loose

rocky soil. On steeper slopes, amid dead or partially deadmouhtain mahogany

shrubs, small gullies and pediéeled clumps of grass attest to the loss of
soil (Fig. 10). This condition was first noticed after heavy spring
rains in 1956, On some of the more ieyel areas grass appears to be re-
placing dead browse plants (Fig. 11).

Deterioration‘of the'iange seems also to be reflected in a highér
degree of disease aﬁd parasitiém, a cénditidn considered to be.associated
with poor diet. All deer collected between December and May were para-

sitized by larvae of the head bot fly (Cephenemyia jellisoni). There

was a large number of ticks on a starving yearlinhg collected in April.

Cysticerci of tapeworms(Taenia sp,) were found in the back muscles of one

deer, and three instances of deer infected with (Corynebacterium ovis)
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Fig. 8. High-lined Rocky Mountain juniper in a mountain mahogany -
Rocky Mountain juniper type in the vicinity of Scudder Creek.

Fig. 9. A yearling deer collected in April with the hair worn away
from the face.
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Fig. 10. Partially dead mountain mahogany with an under-story of pediceled
grass showing evidence of soil erosion.

Fig. 11 Dead mountain mahogany shrubs in the foreground, apparently,
are being succeeded by grass.
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were bfought to the writer®s attention by lécal HUﬁtersu Infections by -
L. éy;_ cause large amounts of pus te collect along the ribs and on the
spinal column in the thorécic cavity,-similaf to infection by C. pyogenes

1 (1952). Orie other case of infection,

as described by Longhﬁrst et
C. ovis, was fhe only instance of disease or parasitism from othér ranges
in the vicinity observed during the study. |

Information from local residents suggests that the highest rate of -
starvation occurred just prior to the study. However, malﬁu£fition, as
confirmed by bene marrow samples, was the attributed cause of death of
seven deer within oné half mile of the Scudder Creek e>'cclosure° Three of
the carcasses were found in the spiiﬁg,of 1953 and four in the spring of
1956, This continued starvation woﬁid indicate that the deterioration of.
the raﬁge is still in process, also that the deer population density of
0.23 ber acre in.tﬁe mountain mahogahy_n Roéky Mountgin Jjuniper type and
0.08 per acre in the lower elevation grassland'type (as deterﬁinéd by
pellet-grouphéount) is probaBly stii; too large fgr the present carrying
capacity of the range. Robinette et al (1952) found thét despite heavy

losses of deer on one of fhe étudy sites prior to‘the time of that study,

“the range was still overstocked. Such seems to be the case on Scudder

Creek, §térvatién loéses Before and during the study coupled with
greétly expanded Hunting seasons wﬁiéh'bégan with 100 special permits
(either sex) in addition to the regular\Sl day'Buck season in 1952 and
culminated in a two déer eithérusex season of 12 weeks duration in 1956,

had apparently failed, at the termination of this study, to reduce the

herd to humbers compatable with the available forage.
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SUMMARY

1. A study of mule deer food habits, range use,Aahd effects on the
raage was ebnddpted at various times from the sbrihg of 1953 to 1957, fhe
main study area'encompassed the southern portion of rhe Pioneer Mountains
in Beaverhead County, Montana.

é. Six Qegetational tybes were recognized and describedz alpine
fir - whltebark plne9 Douglas fir, lodgepole plne, mountain mahogany -
Rocky Mountaln Jjuniper, three varlatlons of sagebrush - grassland, and
willow.- quaking aspen ty‘peo

3. Use of vegetational types at different seasons was determined
by direct ohservations of deer from the'ground and three aerial surveys.

4., Browse preference was determined by tracking deer through fresh
Snow., Inc1dence of use was 1nd1cated by leaves on the snow beneath the
planrs.'

R Fgod hahits were determined'by’analysis of 24 rumen samples°
Mountain mahegahy_was the kéy winter food. There was evidence that an
"oherpohulated and depleted winter range led to the exhaustion 6f moun-
tain mahogany browse hefore spring. Early.spring ruﬁeh samples contained
plants that had not been used to any great extent earlier such as square
stem phlox and kinnikinnick. Grass and forbs were'impqrtant in the
.spring. Forhs‘constituted most of the summer diet; Summer hrewse typés
differed from these utilized in the winter. Ldpine ahd'grass were impor-
tant in the early fall. Mountain mahegany and Douglas fir comprised the
bulk of the late fall diet. -

6. Range trend was determined by measurements_at_differedt seasons
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of tagged 5¥oﬁse plaﬁfé, and also by'othef recorded ecoloéicalldatao-‘The
indicated trend was downward as.evidenced by exbessive use of mountain
maﬂogany, soil erosion, chHanges in vegetaéiohg parésitism, disease a@d
starvation. ‘
Population éenéity for the winter of 1956-57 (0.23 deer on.thé.mbﬁn~
tain maﬁbgany type and 0.08 deer per acre on tﬁe'prer elevation sagebiush';

grassland type) was determinéd by a pellet group count. Some Qf the as<

pects of starvation and the deei population are discussed‘brieflyo

Z
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