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Abstract:

A study was conducted on the Ft. Howes Ranger District of the Custer National Forest in southeastern
Montana during the summers of 1970 and 1971 and the winter of 1971. The objectives were to obtain
quantitative data on seasonal distribution, range use, food habits and interspecific relationships of mule
deer and cattle. This was the initial phase of a long term study to evaluate the effects of rest rotation
grazing systems for cattle on mule deer food habits and range use. The vegetation was described as
constituting three zones: Ponderosa Pine, Big Sage-Grassland, and Grassland. Canopy coverages and
frequencies of occurrence of the low-growing taxa were determined for the major vegetation types
within each zone. Fifty permanent vegetation transects were established to allow for continuous
evaluation of rangeland vegetation changes. Distribution of mule deer was determined by 890 deer
observations. The Ponderosa Pine Zone accounted for 89 and 71 percent of the total deer observations
for summer and winter, respectively. The Grassland Zone received no significant use. The Big
Sage-Grassland Zone received minor use in summer but accounted for 29 percent of the winter deer
observations. Cattle observations were split fairly evenly among the three zones. The Big
Sage-Grassland Zone was used the heaviest by cattle. Food habits of mule deer were determined from
the examination of 12 rumens and 54 feeding sites.

Forbs composed 47 percent of the total summer diet while browse and grasses accounted for 51 and 1
percent, respectively. Skunkbush sumac was the single most important plant in the summer diet of
mule deer.

Use of forbs decreased from June to September while use of browse increased. Ninety-five percent of
the mule deer feeding sites were in the Ponderosa Pine Zone. Rumen data disclosed 56 percent browse,
41 percent forbs and 3 percent grass for the October and November diet of mule deer. During winter
big sagebrush and rubber rabbitbrush were the most important food items. Grass and grass-like plants
accounted for 80 percent of the summer diet of cattle as determined from the examination of 32 feeding
sites. Bluestem was the most important species. Use on grass increased from 79 percent in June to 93
percent in August. Browse and forbs each accounted for 10 percent of the summer diet. Fawn:doe
ratios revealed low to fair productivity with 23 and 64 fawns per 100 does for the summers of 1970 and
1971, respectively. Data for the winter of 1971 showed 62 fawns per 100 does. There appeared to be
some land use competition, but no significant forage competition between mule deer and cattle.
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ABSTRACT

A study was conducted on the Ft. Howes Ranger District of the
Custer National Forest in southeastern Montana during the summers of
1970 and 1971 and the winter of '1971. The objectives were to obtain
quantitative data on seasonal distribution, range use, food habits
and. interspecific relationships of mule deer and cattle. This was
the initial phase of a long term study to evaluate the effects of rest:
rotation grazing systems for cattle on mule deer food habits and range
use. The vegetation was described as constituting three zones: )
Ponderosa Pine, Big Sage-Grassland, and Grassland. Canopy coverages
and frequencies of occurrence of the low-growing taxa were determined
for the major vegetation types within each zone. Fifty permanent
vegetation transects were established to allow for continuous evalu-
ation of rangeland vegetation changes. Distribution of mule deer was
determined by 890 deer observations. The Ponderosa Pine Zone accounted
for 89 and 71 percent of the total deer observations for summer and
winter, respectively. The Grassland Zone received no significant use.
The Big Sage-Grassland Zone received minor use in summer but accounted
for 29 percent of the winter deer observations. Cattle observations
were split fairly evenly among the three zones. The Big Sage-Grassland
Zone was used the heaviest by cattle. Food habits of mule deer were ’
determined from the examination of 12 rumens and 54 feeding sites.

- Forbs' composed 47 percent of the total summer diet while browse -and
grasses accounted for 51 and 1 percent, respectively. Skunkbush sumac
was the single most important plant in the summer diet of mule deer.
Use of forbs decreased from June to September while use of browse
increased. Ninety-five percent of the mule deer feeding sites were

in the Ponderosa Pine Zone. Rumen data disclosed 56 percent browse,
41 percent forbs and 3 percent grass for the October and November diet
of mule deer. During winter big sagebrush-and rubber rabbitbrush were
the most important food items. Grass and grass-like plants accounted
for 80 percent of the summer diet of cattle as determined from the
examination of 32 feeding sites. Bluestem was the most important
species. Use on grass increased from 79 percent in June to 93 percent
in August. Browse and forbs each accounted for 10 percent of the
summer diet. Fawn:doe ratios revealed low to fair productivity with
23 and 64 fawns per 100 does for the summers of 1970 and 1971,
respectively. Data for the winter of 1971 showed 62  fawns per 100
does. There appeared to be some land use competition, but no signif-.
icant forage competition between mule deer and cattle.




INTRODUCTION

In thé past few years, there has been increasing interest in
and use of rest rotation grazing systems (Hormay 1970) for the manage-
ment of livestock. Use of this system allows key forgge plants to
reco&er during periods_of fest from the effects of intensive grazing
and/or browsing by_hoofgd mémmals. The U. S,‘Foresf Service i;
developing a rotgtion grazing managemenflplan for cattle on the Wést
O'Dell Allotment of the Custer National Forest, south of Ashlahd,
Montana. The present system is season long continuéus grazing. In
the late 1800's large numbers of Horses,.and more recently (1938-1970),
1100 cattle_grazed tﬁe area from May 1 to Noyember'SO. According to
standards of the Forest Service only 40% of the allotment isiin good
or fair'cdﬂdition with 60% in poor or very poor condition. The
permittee; realize there is a problem with proper forage use éndl
oﬁergrazing. .Théy have voluntarily cut back on the number of cattle
and length of season for grazing. The future Forest Service:objective
is a.discontinuous grazing syStem favoring rest ro;ation.

This area is also used by mule deer (Odocoileus hemioﬁus).
Little consideration for thesg aﬂimals has been included‘in objectives

for rest rotation grazing plans. In early 1970 plans for a cooperative

project between the Montana Fish and Game Department and the U. S.

Forest Service were formulated to evaluate the effeqts of rest rotation

grazing on mule deer. The plan included a field study prior to the
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implementing of a rotation grazing's?stem to be fbllpwed.by a similar
study after the new system was in opération. The study reported here
is £he initial phase. - |

The main objectives of-the study, conducted during the summers
of 1970 and 1971, and the winter of 1971, were: to obtain quantitative
data on seasonal distribution; range.use and food habits of mule deer
and ;attle on the.Wgst O'Dell Allotment; to evaluate interspecific
relationships; and to establish pefmanent vegetation tfansects for

continuous evaluation of rangeland vegetation changes.




DESCRIPTION OF STUDY AREA

The study area, referred to as the West O'Deil,Allqtment,'_
comprises approximately 30,000 acres of the Ft. Howes Rdnger District;
Custer National Forest. It is locatéd, as shown in Figure 1, between.
the Tongue River and one of its tributariés, O'Dell Creek, approxi-
mately 13 miles southwest of Ashland;‘Montana. About 1% of this areé
is privately owned with the rest being National Foréét land.

Relief elevations ranée from abbﬁt 3150 to 4200 feet (U. S.
Forest Service 1971a). In the roughpbreaks of the major drainages,
relief of 500 feet commonly occurs within distances of 1/4 mile.

The allotménﬁ was formerly a high plateau, with an eléyational plane

. of 4000 to 4100 feet, which is now deeply trenched on the northern,
western, and_eastern portions by long; narrow valleys with abrupt, .
steep side slopes. North and spﬁth.facing siopes predominate; The
major drainages flowing in an easterly to northeastefiy direction aré
frees, Gieén, and,Hay éreeks, all emptying into Q'Dell.Cfeek: Hackley '
Creék Tuns south&esterlylwith Black Eagle, Poker Jim, Pokgr Teechee;
and Gate Creek,.all flowing northwesterly, emptying intohthe Tongue
River. | | |

The exposed consolidated sedimentary rocks prevalent on this
allotment were formed in the Paleoceﬁe Age and consist of the Tongue
‘River member’of the Fort Union Formation'(U. S. quést Service 1971a).

Quarternary Age alluvium deposits occur in the major stream bottoms. |




Figure 1.

Map of the study area showing vegetation zones.




-5- .

The Tongue River member consists of beds of shale, coal, and sand-
stone. Exposed sandstone commonly weathers to'knobs, cliffs, and
pinnacles. Clinker and baked porcellanite are characteristic of
~much of thé area wﬁere burning coal beds underlaid the land surface.

Climate is characterized by cold winters and warm summers with
a frost free gfowing period of approximately 105 days (U. S. Forest .
Service 1971b). Mean annual precipitation is estimated.at approxi-
- mately 15 inches. May'and June are normally the months of greatest
precipitation. Monthly variations can be found in Appendix, Table 9.

Vegetatively the allotment may be best described as alPonéerosa
Pine (Pinus ponderosa) woodland intefépérsed with mixed grass prairie
.(U. S. Forest Service 1971b). Ponderosa Pine is a dominant and
preﬁailé on almost all the long; narrow valleys and north.slopes.
Rocky Moﬁntain Juniper (Juniperus scopulorum) persists on lower, slopes

gradually fading into sagebrush-grassiand at the lowest elevations.
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METHODS

Vegetation

The vegetation of the study area was classified into three zones
based on major vegetation characteristics. Each zone was subdivided
into various types based oﬁ minor differences in vegetation charac-
teristics. A reference collection ofﬂplants from the area was
assembled to aid in the identification of the various species com-
prising tﬁe vegetation typesﬂ Common and scientific names followed
Booth (1950) and Booth and Wright (1959). The low-growing species
on the major types wefe quantitatively sampled by a method similar
to that described by Daubenmire {1959). Thése vegetation measurements
were recorded where mule deer and cattle fgeding sites were obtained.
At each site, the Vggetation within twenty 2x5 decimeter plots was
sampled. The plots wereispaced at 5-foot intervals along each of two,
50-foot lines which were perpendicular to eaéh other cfossing at their
centers. Canopy coverage and'frequency for eaqh low-growing taxon
were estimated for each plét,

Permanenf‘vegetation transects were established -on most sites’
where vegetation measurements were taken. A can hgld in - place by a
6-inch pipe driven in the ground marﬁed_the center of the site. A
6-foot metal fence post was placed 50 feet from the center of the
site; A metal fag atfached to the. post idénfified the number of the

transect, season and year established, and whether the tfansept was"
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'a feeding site for deer or cattle.
Animal Distribution and Range Use

During the summers, deer and cattle were observed with the aid

of a 7x35 binocular and a.ZOX spotting:scope; either from a four-

" wheel drive vehic;e or.while on foot. In winter deer observations

were also made from a snowmobile. fo cover the study area as thoroughly
as possible, established vehicle routes weré followed, supplemented ‘

by random observations. -

Deer observed were classified as to sex, adult or fawn, and
activity. The area occupied was‘cla#sified as. to vegetation zone and.
type; slopé and ekposure. Cattle observations were recorded as to
occurrence by vegetation zone and type. _Thé approximate location of
each observation of deer and cattle,@as plotted on both a topographic

and planemetric ‘map.
- ‘Food Habits"

Fall food habits of mule deer were determined-by examinatiﬁn of
" rumen samples frém hunter-killed animais. A quart rumen sample wés
analyzed using a ;echnique similar to-that used by Wilkins (1957).

‘Summer and wintér food haBits,of mule deer and summer food habits
éf cattle were determined by the use .of feeding ;ite_examinations.

Sites were examined shortly after being vacated by feeding animals.,

.One bite on a plant constituted one instance of use as described by
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Knowiton_(1960). "The number of instances of use for each sfecies was,
computed as a percentage of the total for each feeding site. The
aggregate peréentage method (Martin et al. 1946) was used to tabulate
by month and vegetafion zone the rgsults of feéding sites and by mon?h
for rumen samples. |

In most cases, -availability of various taxa on feeding sites
wagndefermined by the uge of twenty 2x5 decimeter frames as previously
degcribed. fheéeAresults when compared witﬁ the food habits data

‘provided a basis for determining food preference.
Prodﬁctivity

An indéx of productivity was detefmined for mule deer from

male:female and fawn:doe ratios.




RESULTS
Vegetation

Thg vegétation within the study area was classified into three
zones: Ponderosa Pine, Grassland, and Big Sage-Grassland (Figﬁre 1).
The species composition of vegetation zones and types for which
quantitative measurements were taken are in Table 1 and Appendlx,
Table 10. The locations of these vegetation transects are shown in
Appendix, Figure 10. Types not quantitatively studied but described
from general observations include: Agricultural, Big Sage-Grassland;
and Juniper Types within the Ponderosa Pine‘Zoﬁe; Big Sage-Grassland
Type within the Grassland Zone; and the Agricultural, Creek Bottom,

Juniper, and Silver Sage Types within the Big Sage—Gxassland Zone.

Ponderosa Pine Zone

This was the major.vegetation Zone on the'study area. It was
found around the edge of plateaus, extending down into coulee heads,
and along the long, narrow valleys, especially north slopesf"This
zone was divided into seven types.

Ponderosa Pine Type: The overstory was Ponderosa Pine varying-

from a dense canopy coverage with lheavy seedling understory to ex-
tremely sparse, savannah-like coverage (Figure 2). Important shrubs
were snowberry (Symphoricarpos spp.) and rose (Rosa arkansana) in the

mesic coulee heads, and skunkbush sumac (Rhues trilobata) which became
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TABLE 1. CONSTANCY, PERCENT CANOPY COVERAGE AND FREQUENCY OF LOW-GROWING TAXA FOR VEGETATION TYPES AS DETERMINED BY EXAMINATION OF
TWENTY 2X5 DECIMETER PLOTS ON EACH OF 41 SITES,

PONDEROSA PINE ZONE GRASSLAND ZONE BIG SAGE-GRASSLAND ZONE

Grassiand Park  Ponderosa Pine AFus-Grass Type Creek Bottom Grassland Type Big Sage-Grassland  Grassland Type

Taxal Type 11 Sites Type 6 Sites 5 Sites Type 4 Sites 8 Sites Type 4 Sites 3 Sites

GRASS AND GRASS-LIKE PLANTS:

Agropyron emithii 73/9/502 83/5/35 80/4/16 25/tx/1 100/10/68 75/17/54 100/17/77
Agropyron epicatum 27/2/10 50/5/21 60/3/19 25/3/13 13/tr/3 50/8/38 -

. Agropyron spp. 9/2/9 -- - 75/2/9 - - -
Andropogon geradi 27/1/5 67/18/41 - 25/tx/1 38/6/15 - -
Andropogon ecopariue - 17/1/4 - - 13/1/3 -- -
Aristida longiseta 18/tr3/1 17/tr/1 20/1/1 - 13/tx/1 - -
Bouteloua curtipendula 45/5/18 83/9/30 80/7/23 e 38/3/13 25/7/20 -
Bouteloua gracilis 64/3/14 e 20/1/4 o 88/7/34 75/22/41 33/3/15
Bromus japonicus 73/5/26 50/4/18 40/5/17 25/tr/1 75/13/53 75/12/43 67/16/65
Bromue tectorum 55/24/45 33/tx/6 100/34/75 25/1/6 25/1/3 50/11/24 67/7/27
Carex filifolia - 17/1/3 20/1/6 -- 13/tr/1 -- --
Carex spp. 73/9/47 83/9/47 20/2/6 50/5/23 100/27/94 -- --
Elymue cinereus - - - 25/1/3 - - -
Festuca idahoensie 36/4/14 83/19/60 20/7/13 50/12/30 38/7/25 -- --
Feetuca octoflora 9/tr/tr - - - 13/tr/2 50/1/6 33/1/3
Koeleria cristata 55/3/23 83/3/23 40/1/6 75/2/9 100/8/59 50/3/20 67/9/33
Poa secunda 64/5/36 33/tr/8 40/1/11 25/1/5 63/6/43 25/1/10 33/tx/2
Poa spp. 9/6/9 - -- - -- -- -
Stipa comata 55/5/24 100/8/37 60/6/30 - 75/10/36 50/4/19 33/12/32
Stipa viridula 64/4/23 83/5/23 -- 100/8/34 100/5/28 25/2/16 100/8/30
Unidentified Grass 9/tr/1 17/6/13 20/tr/2 100/29/60 13/tr/1 == -

Total Grass and Grass-Like 100/87/99 100/93/98 100/73/98 100/64/100 100/104/99 100/88/98 100/73/100

FORBS:

Achillea millefoliwm 55/2/14 83/3/26 40/1/6 75/3/25 38/2/9 25/tr/S 33/5/33
Ambrosia artemisifolia  73/9/47 50/1/14 80/2/18 e 63/2/19 - -
Antennaria parvifolia 18/1/6 33/2/14 -- -- 63/2/13 50/tr/3 Ll
Artemieia dracunculus 18/tr/1 33/tr/3 20/1/2 25/tr/1 13/tr/1 -- --
Artemisia frigida 55/1/10 17/tr/2 40/1/6 25/tr/3 63/2/16 75/1/13 33/1/5
Artemisia ludoviciana 45/2/15 83/6/26 20/1/4 50/5/33 75/5/22 25/tr/1 2o
Aster oblongifolius 55/3/19 83/2/16 -— 50/2/14 75/2/11 50/tr/4 -
Aster occidentalis - - -- 25/1/8 -- *= =
Aster spp. - 33/2/8 - - -- - e
Balsamorhiza sagittata 9/tr/tr - - 50/3/13 - - -
Chrysopeis villosa 9/1/4 - - - - -- -
Collomia linearis - 33/tx/7 - - 13/tr/1 -- --
Cruciferae 36/1/5 17/1/5 20/tr/2 -- 13/tr/1 50/1/19 =
Bwrotia lanata -- - - 25/tr/3 -- 25/1/5 ==
Gaura coceinea 64/1/10 50/1/5 20/tr/1 - 88/1/18 - 33/tx/3
Gewn triflorum -- 33/tr/3 -- 25/1/4 -- -- --
Glyeyrrhiza lepidota - 17/1/8 - - 13/tr/1 - -~
Gutierresia sarothrae 9/tr/2 17/tx/1 -- 25/tr/1 38/2/8 50/6/34 -
Helianthella uniflora -- 17/1/4 - - - - =
Kuhnia eupatorioides 9/1/3 e - Bt = . o
Lactuca serriola 27/3/16 17/tx/3 60/tr/7 - e o o
Lappula redowvekii 9/tr/tr 33/tx/3 20/1/4 - - - -
Linum perenne 18/tr/1 33/tx/3 20/1/5 25/tr/1 - - --
Lupinue spp. 18/1/3 50/tr/3 -- -- 13/tr/3 = wre
Lygodeemia juncea - 33/tr/3 20/tr/2 - 13/tr/1 25/1/5 33/1/10
Monarda fistulosa - - - 25/1/1 - - ]
Petalostemon purpureus 27/1/5 -- - -- 25/1/3 b =z
Petaloatemon spp. 27/tx/3 33/2/7 -- - 13/tr/1 -- --
Phloz hoodii 45/3/19 17/1/3 -- 50/tr/3 63/2/10 75/6/25 --
Phlox longifolia 36/2/16 33/2/18 20/1/8 50/1/5 13/2/11 25/1/5 --
Peoralea argophylla 45/2/15 50/1/13 20/1/8 - 63/4/33 - --
Peoralea spp. 18/tr/1 - - - 25/1/7 " ==
Ratibida colwmifera 18/tr/1 - - 50/1/5 13/tr/3 - -
Sieymbriun altiseimum 9/1/2 - 40/1/8 - -- - 33/6/20
Sphaeralcea coccinea 45/1/9 33/tr/8 60/1/9 -- 100/4/40 50/tr/10 67/1/8
Taraxacum spp. 9/tr/tr - -- - 13/1/6 25/tr/3 33/3/18
Tragopogon dubiuse 27/tr/4 33/tx/4 40/tx/3 25/tr/1 38/tr/5 25/tr/1 33/tr/2
Yucea glauca 9/1/1 17/3/5 60/3/5 - - 25/1/1 -
Unidentified Forbs 45/1/5 50/1/5 40/tr/4 75/2/14 25/tr/2 25/tr/1 33/tx/2

Total Forbs 100/38/84 100/30/89 100/15/60 100/20/73 100/33/87 100/18/49 100/17/68
SHRUBS :

Artemisia cana - - .- 50/3/15 13/tr/3 25/tr/5 33/tr/2
Artemisia tridentata -- -- 20/txr/1 -- - 75/5/20 e
Berberie repens - 17/tr/1 - 50/2/13 -- s od s
Pinug ponderosa -- 33/2/5 - 25/1/1 - " =
Prunug virginiana 9/tr/tr -- - 100/9/34 - .- --
Rosa arkansana 45/1/9 67/3/17 - 100/15/65 38/1/7 25/tr/1 --
Rhus radicans - - - 25/1/5 - -= -
Rhue trilobata 45/4/8 50/2/4 100/23/42 100/11/19 -- - =
Ribes aureum -- -- -- 50/1/8 -- -- -
Ribee cereum -—- - - 25/1/4 - -- --
Symphoricarpos spp. 27/tr/4 50/5/24 -- 75/17/53 13/tx/6 == d

Total Shrubs 64/5/19 67/12/38 100/23/42 100/61/91 38/1/11 100/5/51 33/tr/2
BARE GROUND: 91/17/77 100/9/59 80/9/35 100/8/36 100/10/80 100/12/61 100/21/83

lIncludes those taxa with a canopy coverage of .5 percent or greater or a frequency of 5 percent or greater in at least one type. Others are

listed in Appendix.

2Constancy (percent occurrence among sites)/canopy coverage (percent of area covered)/average frequency (percent occurrence among plots).
3tr = trace; a value less than .5 percent.
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Figure 2. Ponderosa Pine Type within the Ponderosa Pine Zone.
Grassland Park can be seen in center of photo.

Figure 3. Grassland Park Type within Ponderosa Pine Zone.




| IS5 RN DY A Y

-12-

more preﬁalent in the sparser pine stands.- Major forbs included

yarrow (Achillea millefolium), cudweed sage (Artem%sia ludovieiana) ,
several asters (Aster spp.), and scarlet gaura'(éaura cocéinea). fﬁis
type had one of the most.varied forb compositions of any type. _Tﬁe |
'most common grasses were big bluestem (Andropogon geradi), ldaho

fescue (Festuca idahoensis), a sedge (Carex spp.), side-oats grama
(Bouteloua curtipeydu?a), needle and thread‘(Stipa comata), green
needlegrass (Stipa viridula), bluebunch wheatgrass (Agropyron spicatum),

and bluestem (Agropyron smithii).

Grassland Park Type: These open parks within the pine forest -
occurred on plateau tops and gently sloping sidehills (Figure 3). This
type was as varied in floral composition as the Ponderosa Pine Type.
‘The only major shrub was skunkbush sumac. Rose was sparsely scattered
throughout the type.. Major forbs were ragweed (Ambrosia artemisifolia),
yarrow, cudweed sage, aromatic aster (Aster obZongibeius), wild - |
lettuce (Lactuca serriola), Hood's.ﬁhiox (Phlox hoodii), longleaf phlox
(PhZém longifolia), scarlet globemallow (Sphaeralcea cbccined), ahd
silverleaf scurfpea (Psoralea argophylla). fhe important grasses Qere
bluestem, Japanese chess brome (Bromus japonicus), downy chess brome
(Bromus tectorum), sedge, bluegrasses (Poa spp.), green needlegrass,
needle and thread,.and side-oats grama.

Rhus-Grass Type: This type was found on gentle to steep slopes

(Figure 4). The only significant shrub was skunkbush'sumad. Forbs

were rather scarce except for occasional local concentrations.
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Figure 4. Rhus-Grass Type within Ponderosa Pine Zone. Creek Bottom
Type can be seen at the bottom of the photo and the
Ponderosa Pine Type is along the sky-line.

Figure 5. Agricultural Type in foreground, Creek Bottom Type in
center, and Ponderosa Pine Type in background. All are
within the Ponderosa Pine Zone.
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Ragweed and'soapweed (Yucea glauca) were the most predominant forbs.
There were fewer species of grass associated with this type than
previously mentioned types. The more prévalent grasses were downy
chess brome, Japanese chess bréme, side-oats grama, Idaho fescue,
and needlé and thread.

"~ Creek Bottom Type: ' Green ash (Fraxinus pennsylvanica) was the

dominant tfee with an occasional box elder (Acer negﬁndo). "Service-
berry ?Amelanchier alnifolia), snowbefry, and rose were the most
prevalent shrubs with skunkbush and chokecherry (Prunus. virginiana)
.>being fairly common. Some of the mére preﬁalent forbs were yarrow,
cudweed sage, aromatic aster, and balsamroot (Balsamorhiza sagittata).
Major grasses were Idaho fescue, green needlegrass, and sedge

Agricultural Type: This type included both alfalfa fields and

abandoned meadows (Figure 5). The meadows contained common Salsify
(Tragopogon dubius) with some alfalfa‘{Medicago sativa), yellow
sweetclover (MéZiZotﬁs officinalisf; scarlet gaura, and scarlet
globeméllow. Grasses were bluestem, Japanese chess bréme, and green
needlegrass. |

Big Sage-Grassland Type: This was a minor type often found on

steep slopes. The dominant shrub was big sage (Artemisia tridentata).
Major forbs were fringed sage (Artemisia frigida), Hood's phlox, and
snakeweed (Gutierrezia sarothrae). Prominent grasseé were bluestem,

blue grama (Bouteloua gracilis), downy brome, and Japanese brome.
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Juniper Type: This type was an ecotone between the Ponderosa

Pine Zone and the Big Sage-Grassland Zone (Figuré 6). Rocky Mountain
Juniper greﬁ on the rough; rocky breaks down into the coulee bottoms.
Solid stands were more obvious in the nofthwesterly flowing drainages.
Various degrees of association exisfed between shrubs, forbs; and
grasses within this.type. Within thg Ponderosa Pine ang juniper was
in association with and dominated bfvponderosa pine. Understqry plants
Were'skunkbush, soapweed, -Hood's phlo#, asters, scarlet gaura, scarlet
globemallow, bluebunch wheatgrass, and green néediegrass. Further down
the ridgéé‘and coulees, juniper gained in gbundancé and in places
.occurred as almost pure stands. Understory vegetation was sparse. At
© the lower_ena of this ecotone juniper was found in association with

big sagebrush and otﬁer species such as fringed sage, Hood's_phléx,
snakeweed, Blue grama, bluestem, and Eluebunch wheatgrass. The upber
énd lower boundaries oflthis ecdfone were ill—defined due to patches

of juniper dccurring on favorable exposures extending u? into the

pine type or down into the sage-grassland.

Grassland Zone

This zone occurred on the open £op of plateaus. It was com-
prised of .two types.

Grassland IXPES .The major constituents of this type were the
-grasses (Figure 7). The most important grass species were bluesteﬁ,

big bluestem, blue grama, Japanese brome, sedge, Idaho fescue,
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Figure 6. Juniper Type within Ponderosa Pine Zone.

Figure 7. Grassland Type within the Grassland Zone with Ponderosa
Pine Zone in background.
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junegrass (Koeleria cristata), gandberg bluegrass (Po& secunda) ,
needle and.thread, énd'green needlegrass. Forbs were not as abundant
in this type as in the grassland typé of the Ponderosa Pine Zone. .
Some of the more common forbs Qere cudweed sage, scarlet globemallow,

silverleaf scurfpea, yarrow, ragweed; and pussytoes - (Antennaria

parvifolia). Rose was the only shrub of any significance.

Big Sage-Grassland Type: This was a minor type. its distri-
bution appeared to be influenced by exposure and related soil
" moisture. The &ominant plant was big sagebrﬁsh with an understory
of fringed sage, Hoéd's phlox, snakeweed, bluestem, blue grama, and

bluegrass.

Big Sage-Grassland Zone
This zone usually occurred at the lowest elevations on the study
area, mainly on the dried-up fibodplains of major drainages (Figure 8).

It was divided into six types.

Big Sage-Grasslan& Typé: The dominant shirub was big sagebrush.
The common férbs were fringed sage, snakewee&, and Hood's'phlox. Major
gragses were bluestem, bluebunch wheétgrass, side-oats grama, blue
grama, downy brome, and Japanese brome.

Grassland Type: Scattered stands of the grassland type were

found within the Big Sage-GrasslandiZone. Yarrow, tumblemustard
(Sisymbrium altissimum), scarlet globemallow, and dandelion

(Taraxacum spp.) were the most prevalent forbs. Dominant grasses
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Figure 8. Big Sage-Grassland Type within Big Sage-Grassland Zone.
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were bluestem, downy brome, Japanese brome, junegrass, needle and
thread and green needlegrass.

Creek Bottom Type: Big sagebrush and rubber rabbifbrush

(Chrysothamnus nauseosus) were the most abundant shrubs preéent.
Other shrubs commoniy found were saltbush (Atriplex confertifolia)
and greasewood (Sarcobatus vermiculatus) with occasional‘Récky
Mountgin Juniper. -Most of the rest of the vegetation cover was
composed of snakeweed and a sparse covering of grasses..

Agricultural Type: This was unused pasture which contained

big sage, silver sage (Artemisia eana) , cdmmon;salsify, scarlet gaura,
scarlet globemallow, green needlegrass, and needle and thread.

‘silver Sage Type: This type was occasionally interspersed

within the Big Sage-Grassland Type. Its presence was linked with
mesic site conditions. Silver sage was the dominant plant with
fringed sage, dandelion, ;nakeweéd, green needlegrass, and biuestem-
as associatesf

Juniper Type: This is the same type as described under the

Ponderosa Pine Zone, but here referring to its extension into the

'Big Sgge—Grassland_Tfpe. The juniper was found in patches with big
sage-grassland parks intermixed. The major associated sfeciés were
big sagebrush, snakeweed, Hood's phlox, fringed sage, blue;tem, and

bluebunch wheatgrass.
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Distribution and Range Use

Mule Deer

Eight hundred and ninety observations of mule deer were re-
corded as to vegetation zone, type (Table 2), and location. Areas
occupie& by mule deetr during the summers of 1970 and 1971 and the
winter of 1971 are shown in Figure 9.

Summer : Eigﬁ?f—nine percent of the total deer observations were
in tﬂe Ponderosa Pine Zone. Thirt&-one percent of these were in the
Ponderosa Pine Type. Other types receiving sighificant use were Rhus-
Grass and iuniper. The heaviest deer use of the Juniper Type was in
the ecotone with the Ponderosa Pine. Together these three types
accounted for approximately 71 percentlof the total observations in
the Ponderosa Pine Zone. The abundance of forbs and preferred shrubs
plus the protection afforaed by the pine cover probabiy accounted for
the‘high use of this zone. Mackie (1970), working in the Mis#ouri
River Breaks of Montana, found the Pinus-Juniperus type to be the
single most important habitat type during summer for mule deer.

Mackie (1970) also noted that variations in occurrénce of mule deer
'on different types of habitat between seasons and years corresponded
closely to changes in the availability of preferred’forage and weather
conditions. There was a noticeable difference in the utilization of
vegetation types by mule deer during the two summers of my study.

Compared to-deer observations made during 1971, those in 1970 were




TABLE 2. PERCENT OF MONTHLY AND SEASONAL OBSERVATIONS OF MULE DEER FOR THE SUMMERS OF 1970
AND 1971 AND THE WINTER OF 1971 FOR EACH VEGETATION ZONE AND TYPE.
VEGETATION ZONE & TYPE JUNE JULY AUG. SEPT. JUNE-SEPT. JAN. FEB. MAR. JAN.-MAR.
PONDEROSA PINE ZONE:
Ponderosa Pine Type ) 10 7 7 27 15 6 13 32
Grassland Park 1 4 2 1 8 -- T -- 1
Rhus-Grass 1 6 6 4 17 - == — =
Creek Bottom 1 2 1 £t 5 3 - -- 3
Agricultural 1 3 3 5 11 -- - = A
Big Sage-Grassland trl 1 1 tr 3 2 3 8 12
Juniper e e RN 19 i By AR
Total 10 32 27 21 89 21 15 35 vl
GRASSLAND ZONE:
Grassland -- -- tT 1 1 -- - — e
Big Sage-Grassland = TRy AL - e - - == e
Total -- -- tr 1 1 -- = e s
BIG SAGE-GRASSLAND ZONE:
Big Sage-Grassland 2 2 - -- 4 -- 1 10 12
Grassland - -- = — == = L1 i3 B
Creek Bottom 1 - -- - 1 - = L .5
Agricultural 2 1%t tr 3 - -- o e
Silver Sage -- -— == - - == - a4 s
Juniper Bt X =2 L TRty 17
Total 4 5 T tr 10 I 5 23 29
No. of Deer Observations 92 247 186 143 668 50 44 128 222
Percent of total deer ob-
servations 14% 37% 28% 21% 100% 23% 20% 58% 100%

ltr = trace.
a month or season.

Less than .5 percent of

the total animals occurring in

zone or type during

_'[Z_
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LEGEND
o MULE DEER SUMMER CONCENTRATIONS [
MULE DEER WINTER CONCENTRATIONS

CATTLE SUMMER CONCENTRATIONS =

Figure 9. Map of the study area showing distribution of cattle and
mule deer during the summers of 1970 and 1971 and mule deer
during the winter of 1971.
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_fairly evenly distributed throughout tne types of tbe Ponderosa Pine
Zone, except for the Jun1per Type which accounted for 33 percent of
the observations in this’ zone. The two other 1mportant types,
Ponderosa ?ine and Rhue-Grass, together accounted for only 33 percent:
. of the observations, whereas in 1971 sixty-three percent of the deer
‘observations were in these types. The percent of obseryations within.
the Jnniper Type decreased to 11 percent ln-1971. In 1976 sixty-six
percent of.the-total deer observations were ln these three types with-
in the Ponderosa Pine Zone.and in 1971 ‘seventy-four percent. AThese
changes‘in habitat use may have been associated with drier conditions
in the summer of.1971 which influenced the deer to seek out'forbs in
the moister'sites and to useé the bromse skunkbush- at an earlier date
, due to the ear11er des1ccat10n of forbs.

Mackle (1970) found what he called "buck hab1tat" areas w1th
local concentrations of.males I recorded a difference in use of the
| Rhus—Grass Type by males and by females In 1971 this type accounted
for 19 percent of the males observed w1th1n the Ponderosa P1ne Zone
and 7.percent of the females. This differential use was probably
related to exposnre. The Rhus-Grass Type was most often on open.
hillsides. Possibly does with.fawns avoided thesepareas at. least
during daylight hours. ! | |

The Big Sage-Grassland Zone accOunted‘for 10 percent of all
-mule deer observations and the Grassland Zone ‘1 percent. In general;

animals observed in these zones appeared to be traveling through.
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Observations were fairly evenly distributed among vegetation types.
No differential monthly trends were apparent in any type.

Winter: Seventy-one percent of the total deer observations were

in the Ponderosa Pine Zone as compared to 89 percent in summer. Forty- -

six perceht of winter observatidns iﬁ this zone were in the Ponderosa
Pine Type. This.is.a greater percentage than note& in the summer for
this type, but this is dué to concentrations of deer in winter on
~fewer types. The two other important types were Junipef and Big Sage-
Grassland. These three types yieldéd 94’percent of the deer
observations for this zone. The Ponderosa Pine and Juniper Types were
important both summer and winter, but the Big Sage-Grassland only-in
winter. Usé of the latter type appeared to compensate for non-use of
the Rhué-Gra;s Which.wés used significantly in summer. The use of the
Juniper Type varied between summer and winter. As'previously menfioned,
“in summer the deer used the upper part of the Juniper ecotone where it
intergraded with the Ponderosé Pine. During winter the deer used the
lower portion to a greatér extent. The} used this as escape cover
when foraging on the Big Sage-Grassland plateaus and lower breaks.

The use of the Big Sage-Grassland Zone tripled from summer to
“winter. Twenty—pine percent of the total observations in winter were
in.this zone and all observations were confined to the Big Sage-
.Gfassland and_Junipef Types. Mackie (1970).found_Saég-Grassland the
major type used in winter with PinusdJuﬁiperus second. This seasonal

change of habi;at (Figure 9) was related to changes in food habits,
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availability of food, and snow depth. Mackie (1970) stated similar
conclusions. As combared to mule deer in more mountainous aréas, these
mule deer appeared to be non-migratory. There was considerable overlap

between summer and winter ranges.

Cattle

The cattle on the West O'Dell Allotment are on a season long
continuous érazing system. Cattle distribution is accomplished by
. herding, placement of galt.blocks, and location of stock ponds and
wells.

During the two summers, 1,101 obséfvations of cattle were recorded
as to occurrence on vegetation zones and types (Table 3). The Ponderosa
Pine Zone had over one-third of the total observations. Over half qf
these were in the Grassland Park Typé. The Grassland Park Type and the
Big Sége-Grassland Type.together accounted for 75 percent of the ob-
servations, and with the Ponderosa Pine Type, yielded 92 percent of all
the dbseryations'within the Ponderosa Pine Zone.

The.Grassland Zone produced less than one-third of the total
éattle obsérvationsl' Almost.all of these observations were in the
Grassland Type. |

Oné-thifd of the total observations were in the Big Sage-
Grassland Zone. The Big Sage-Grassland Type and Grassland Type in-

cluded 70 percent and 17 percent of these observations respectively;




TABLE 3. PERCENT OF MONTHLY AND SEASONAL OBSERVATIONS OF CATTLE FOR THE SUMMERS OF 1970
AND 1971 FOR EACH VEGETATION ZONE AND TYPE.

VEGETATION ZONE & TYPE JUNE JULY AUGUST SEPTEMBER  JUNE-SEPTEMBER

PONDEROSA PINE ZONE:

Ponderosa Pine Type 3 1 3 1 7
Grassland Park 3 10 5 2 19
Rhus-Grass - == —— = o
Creek Bottom g -- 1 1 2
Agricultural -- -- - - ==
Big Sage-Grassland 3 2 3 -- 7
Juniper i s e == e
Total 9 13 11 3 36
GRASSLAND ZONE:
Grassland 6 7 12 3 28
Big Sage-Grassland ma By - ok R
Total 6 8 12 4 30
BIG SAGE-GRASSLAND ZONE:
Big Sage-Grassland -- 10 2 12 24
Grassland -- 3 1 2 6
Creek Bottom -- -- o == ol
Agricultural - -- - -- --
Silver Sage -- 5 -- 1 4
Juniper ik e el - ==
Total -- 15 3 15 34
No. of cattle observations 169 394 289 249 1101
Percent of total cattle ob-
servations 15% 36% 26% 23% 100%

_9Z_
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The two major types in all three zoﬁes were the Grassland and
Big Sage-Grassland. Eighty-six percent of all ﬁattle obsefvations
were in these two types. Even though each zone provided about oné-.
third of the cattle’observations, differential use between zones
could be readily seen. The Big Sage-Grassland Zone was the smallest,:
therefofé ité intensity of use was‘greatest. Part of this was due to
topography. This zone was af the lowest elevations., It Qas the most
accessible which partially accounted for the release of cattle here
at the beginning of the season.

The Grassland Zone ranked second in intensity of use, but there
was a great deal of movement betweeﬁ this zone and the Ponderosa Pine
Zone. The cattle fed in early morning and evening and rested in the
timber during ﬁidday. The Grassland Parks of the anderosa Piné Zone
were often easily accessible from the Grassland Zone and cgttle moved
between these areas. No differential monthly trends were. apparent in
any tyﬁe. |

The creek bottoms were used heavily éll season, especially a§

cover during the heat of the day.
Food Habits

Mule Deer
Trends in mule deer food habits were determined from the
examination of 54 feeding sites for the summers of 1970 and 1971 and

the winter of 1971 (Tables 4 § 5).




TABLE 4. SUMMER, FALL AND WINTER FOOD HABITS OF MULE DEER BY SEASON AND MONTH AS DETERMINED FROM THE EXAMINATION OF 54 FEEDING SITES AND THE
CONTENTS OF 12 RUMENS.
SUMMER FALL WINTER
Seasonal Seasonal Seasonal
June July August Average September October November Average January February March Average
11 Sites 11 Sites 13 Sites 35 Sites 3 Sites 7 Rumens 5 Rumens 2 Sites 4 Sites 10 Sites 16 Sites
Taxa!l 7682 972 1,515 3,255 152 131 2,084 3,639 5,854
GREEN GRASS: — =< 1/15 tr/s - 2/7 4/40 3/ = - 1/10 tr/3
FORBS:
Artemisia frigida -- -- -- -- 2/33 -— . -- 1/ -- 08 = -
Aster coblengifelius -- -- -- -- - 9/57 tr/20 3/ -- -- = ==
Aster occidentalis -- -- 2/8 1/3 -- -- -- -- .- .- S =
Aster spp. -- - 1/8 tr/3 -- 4/57 -- 1/ -- S e .
Astragalus drummondii 1/93 -- -- tr/3 -- -- -- -- == e - 1
Astragalus spp. 2/9 9/9 1/8 4/9 -- -- -- -- -- -- e -
Balsamorniza sagittata -- - -- -— -- - 2/20 1/ - - e e
Cirsium undulatum -- -- -- -- -- 5/29 5/40 3/ -- — - g
Collomia linearis 1/9 -- -~ tr/3 -- -- -- -- -- - = e
Glyeyrrhiza lepidota -- -- -- -- -- -- 1/20 tr/ - — e e
Grindelia squarrosa -- -- -- -- -- -- -- = - o 1/10 tr/3
Laetuca serriola 2/18 21/27 1/8 8§/18 - - -- - o = o S
MYedicage sativa 4/9 9/9 23/23 12/14 -- 1/29 tr/20 tr/ - 2 3 T
Phlox hcodiz -- -- -- -= - -— - — e == 7/40 2/13
Serecio eanus -- -- 6/8 2/3 -- -- - - -- S = =
Tarcxacun spp. -- -= -- -- 33/33 -- -- 11/ -- -- Lo i
Tragopocon dubius 45/55 11/18 tr/8 19/27 -- -- 8/20 3/ -- s e 5
Yueca glauca 4/18 -- -- 1/6 -- 4/29 tr/20 1/ -- tr/25 6/70 2/32
Unidentified Forbs 1/9 -- -- tr/3 -- 16/86 26/100 14/ = - - ro=
Total Forbs 60/100 50/55 34/62 47/72 35/67 39/100 42/100 39/ -- tr/25 14/80 4/35
SHRUBS:
Artemisia cana tr/9o" - - tr/3 -- tr/14 6/40 2/ 35/50 2/50 18/30 18/43
Artemigia tridentata -- -- -- -~ -- - -- -- -- 38/100 35/70 24/57
Atriplex confertifolia -- -- -- -- -- -- -- -- -- -- 1/10 tr/3
Chrysothamnus nauseosus -- -- -- -- - 1/29 tr/20 tr/ == 48/75 14/40 21/38
Jurniperus scopulorum -- -- -~ - -- tr/14 7/40 2l 4/40 2/25 5/30 4/35
Pinus ponderosa -- -- -- - -- 1/29 1/40 1/ 12/56C -- 2/30 5/27
Prunus virginiana -- -- 7/23 2/8 - -- -- -- -- -- -- S
Rosa arkansana 12/27 1/9 11/54 8/3C -- 3/86 tr/20 ¥ 4 -- .- -- ds
FPhus trilokata 27/37 47/55 49/62 41/51 64/66 17/43 38/80 40/ 50/50 12/25 9/50 24/42
Symphoricarpos spp. -- -- -- -- -- 33/86 tr/40 11/ -- -- -- =
Unidertified Shrubs == -- -= == -= 4/43 tr/20 Sre -- -- -- -a
Total Shrubs 39/55 48/55 67/38 51/49 64/67 59/100 52/100 S8/ 101/100 102/100 84/100 96/100

IInclndes taxa occurring at a level of at least .5 percent in at least one month or season. Plants occurring at levels of less than .5 percent
in all months and seasons include the following: Artemisia ludovieianz, Atriplex ruttallii, Perberis repems, Cryptantha bradburiana, Gaura
coceinea, Geum spp., Petalostemon spp., Pibes spp., Sisumbriwn altissimur.

2The number of instances of use.
3percent of monthly or seasonal diet/frequency (percent occurrence among sites or rumens).

“tr = trace, percent of diet is less than .5 percent.
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TABLE 5. SUMMER AND WINTER FOOD HABITS OF MULE DEER BY VEGETATION ZONE AS DETERMINED FROM
THE EXAMINATION OF 54 FEEDING SITES DURING THE PERIOD OF JUNE-SEPTEMBER 1970 AND
1971 AND JANUARY-MARCE 1971.
Ponderosa Pine Big Sage-Grassland Ponderosa Pine Big Sage-Grassland
36 Sites 2 Sites 11 Sites S Sites
Taxal 3,1672 240 3,490 2,364
GRASSES: 1/153 -- 1/9 &
FORBS:
Aster occidentalis 1/3 -- -- -
Astragalus spp. 4/8 -- -- --
Grindelia squarrosa -- - 1/9 --
Lactuca serriola 7/17 -- -- --
Medicago sativa 12/14 - -- --
Phlox hoodit -- -- 5/27 3/20
Senecio canus 2/3 -- -- --
Taraxacum spp. 373 -= -- --
Tragopogon dubius 12/19 100/100 -- --
Yueea glauca 1/6 -- 2/45 9/60 ‘
Total Forbs 43/69 100/100 8/45 12/80 3
!
SHRUBS :
Artemisia cana tr/3" -- 23/45 tr/20
Artemisia tridentata -- -- 30/54 34/100
Atriplex corfertifolia -- -- 1/9 -~
Chrysothammus nauseosus - - 15/36 34/60
Juniperus scopulorum -- -- 6745 -
Pinus ponderosa - -- 4/36 -
Prunus virginiana 2/8 -- -- -
Rosa arkansana 8/31 -- -- --
Rhus trilobata 46/56 = 12/36 20/60
Total Shrubs 56/67 -- 91/100 88/100

lIncludes taxa occurring at a level of at least .5 percent in at least one season in one zone.
Plants occurring at less than this level include the following forbs: Artemisia frigida,
Aster spp., Astragalus drummondii, Collomia linearis, Cryptantha bradburiana, Gaura coccinea,
Geum spp., Petalostemon spp., Sisymbrium altissimum, unidentified forbs.

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

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

“tr = trace, percent of diet is less than .5 percent.
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Summer: Forbs constituted 47 percent of the summer diet.

Common salsify, alfalfa, and wild lettuce were the three most impor-

tant forbs in the mule deer diet (Table 4). By comparing the use of
these species with their availability in the community (Table 1), it
was evident that these forbs were sought out by deer. Common salsify
had less than a .5 percent canopy coverage in any of the seven
vegetation types that were examined quantitatively. Its seasonal
average in the diet was 19 percent. It grew mainly in abandoned
meadows. Alfalfa was sought out by deer wherever it was available.
Wild lettuce had a canopy coverage of 3 percent in its densest stands.
Its seasonal average in the diet was 8 percent. From observing deer
it was obvious they would utilize this forb wherever it was found.
There is some doubt as to the validity of comparing canopy coverage
of a species to its percent in the diet as an expression of preference:
Deer preference towards a species probably changed throughout the
summer based on the availability and condition of that as well as
other species.

Common salsify was used heaviest in June along with soapweed and
alfalfa. Wild lettuce reached its peak use in July. Common salsify,
alfalfa, and Astragalus spp. were also utilized during this month.
Alfalfa gained in importance throughout the summer with August feeding
sites containing the highest percentage of alfalfa use. Spot-lighting

deer in alfalfa fields during September indicated that this use
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continued to increase. This observation is in accord with what Egan
(1957) found while working on mule deer use of alfalfa fields in the
same general area in 1956 and 1957. This high use appeared to be
directly related to desiccation of forbs on the uplands. Skunkbush
and rose were the two main browse species utilized throughout the
summer. Comparing usage of rose with its canopy coverages in the
various plant communities, it appeared to be a preferred species.
Browse constituted 51 percent of the summer diet (Table 4). This was
mainly due to the heavy use of skunkbush, which made up 41 percent of
the total summer diet. This may be somewhat biased due to the greater
observability of deer while feeding in the Rhus-Grass Type and the
ease with which a feeding site could be obtained on this browse species.
I noted use of skunkbush earlier in the season the second summer.
Since drier conditions prevailed in 1971, earlier desiccation of forbs
probably influenced the early use of skunkbush. It continued to gain
in importance throughout the summer (Table 4). Skunkbush appeared to
be the single most important species in the mule deer summer diet for
the area. Mackie (1970) also considered skunkbush to be the most
important plant. Grass formed an insignificant part of the diet.

Use of forbs decreased from 60 percent of the diet in June to
34 percent in August while browse usage increased from 39 percent in
June to 67 percent in August.

Ninety-five percent of all deer feeding sites were in the

Ponderosa Pine Zone (Table 5).
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_5211;  Twelve rumen samples obtained from hunter-killed mule
deér'during fall of 1970 and 1971 were analyzed (Table 4). Forbs made
up 39 percent of the diet during October with unidentified forbs pre-
vailing. Important identifiable forbs were aromatic aster, Aster spp.,
wavyleaf thistle.(Cireium undulatum) and sodpweed. - The author feels
thaf the Aster spp. and possibly the thistle were eaten by deer during
the summer, buf due to gfowth form and sparseness in the community
Qere not picked uﬁ during.feedihg site examinations. Important browse
species were skuﬁkbush, snowbefry, and rose. 'Snowberry was the most
.impottant,taxon for fhe month making up one-third of the diet. Grass
compfised 2 percent of the &ie;; The percentage of forbs in the diet
rose slightly in November. Besides unidentified forb;, common salsify
and wafyleaf thistle were important species. Skunkbush was the most
prevalent browse in the November diet, replacing snowberry. This was
partially due to the areas from which the deer were taken. ?he majofity
of the'chober sémples-were from an area which favored growyh.of snow-
berry. Evergreens such as silver sage and Rocky Mountaip Juniper
appeared in the November diet of mule deer in substantial améunts. The
) rumen data indicated a higher percentage of forbs at this time of year
than waé suggésted by the trend of sumﬁer feeding-sites. Grass madg
up 4 percent of the diet for November. This was.mosfly due to a green—

up from increased fall precipitation.
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Winter: Browse comprised 96 peréent of the mule deer winter:
diet (Table 4). Big sagebrush an& rubber rabbitbrush were the pre-.
dominant items. They appeared to have about equal importance in the
diet totaling.45 percent of the food items for January through March.
In February and March their percentages in the diet were approximately
twice that of tﬁeir canopy coverages ih the plant community (Tables
4 & 6) Rubber rabbitbrush dropped in importance in March much faster
thén big sagebrush. Skunkbush appeared to be an important species in

the diet but this resulted from biased observations. Only two feeding

sites were obtained in January and skunkbush comprised 50 percent of

.the instances of use. This browse probably made up about 10 percent

of the winter diet as detérmined by observations during the other
winter month;.- Silver sage was the third heaviest used taxon.
Ponderosa Pine and Rockf Mountain Juniper were used in small but
persistent quantities throughout the winter.

By March deer began foraging on forbs. Browse decreased from

" 100 percent of the diet in January to 84 percent in March and forbs

increased from zero to 14 percent. With the receding snow cover deer
utilized dried forbs such as curlcup gumweed (Grindelia squarrosal ,

common salsify, and others not appearing in the table because of

"difficulties in obtaining quantitative data on usage, Hood's phlox

and soapweed, which were green, were important in the diet during

March. Green grass comprised 1 percent of this months diet.
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TABLE 6. PERCENT CANOPY COVERAGE AND FREQUENCY OF LOW-GROWING TAXA FOR VEGETATION TYPES DURING LATE
WINTER (MARCH) AS DETERMINED BY EXAMINATION OF TWENTY 2X5 DECIMETER PLOTS ON EACH OF 10 SITES.

BIG SAGE-GRASSLAND ZONE PONDEROSA PINE ZONE
Big Sage-Grassland Creek Bottom Big Sage-Grassland Ponderosa Pine
Taxa Type 4 Sites Type 2 Sites Type 2 Sites Type 2 Sites
FORBS:
Artemisia dracunculus 1/11! e -- e
Artemisia frigida 1/5 - -- --
Artemigia ludovieiana - — -- tr/2
Aster spp. -- 1/5 -- --
Cirsium undulatum tr/12 -- -- --
Cruciferae tr/1 tr/2 - --
Cryptantha bradburiana - -- tr/2 --
Ecninaceae pallida -- -- -- 1/5
Eurotia lanata -- P 3/7 --
Grindelia squarrosa -- 2/15 -- tr/5
Gutierrezia sarothrae tr/S 2/18 4/20 tr/2
Linum perenne -- -- -- tr/5
Mentazelia spp. tr/1 -- -- --
Opuntia polyacantha -- tr/2 -- -
Phlox hoodii 2/15 tr/2 3/22 2/10
Psoralea esculenta -- == tr/2 --
Solidago spp. -- tr/2 i S
Tragopogon dubius tr/1 tr/2 tr/2 tr/5
Yueca glauca tr/1 tr/2 15/30 --
Unidentified Forbs tr/4 tr/2 1/10 --
Total Forbs 4/30 5/42 26/37 3/30
SHRUBS :
Artemisia tridentata 17/47 3/15 3/27 --
Atriplex nuttallii 1/2 1/10 Pt --
Chrysothammus nauseosus -- 14/40 -- --
Juniperus scopulorum -- tr/2 -- tr/2
Rhus trilobata 1/4 -- -- 13/30
Sarcobatus vermiculatus 2/7 12/30 = =
Total Shrubs 21/55 30/50 3/27 13/30
GRASS:
Dried Grass 20/70 19/72 38/92 21/45
Green Grass 3/16 ty/7 1/12 317
Total Crass 23/70 19/72 39/92 22/45
SNOW: 18/22 17/22 -- 59/70
BARE GROUND: 24/36 41/62 28/72 4/10
ROCK: 10/24 4/17 8/55 tr/12

lCanopy coverage (percent of arca covered)/frequency (percent occurrence among plots).

2tr = trace, a value less than .5 percent.,
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One-third of the feeding sites were in the Big Sage-Grassland
Zone. The predominant species utilized were big sagebrush aﬁd rubber

rabbitbrush (Table 5). They each comprised equal percentages of the

diet for this vegetation zone, but rubber rabbitbrush must have been

preferred since ﬁt was much less prevalent than big sage. Two-thirds
of the feeding sites were in the Ponderosa Pine Zone. The three most
common species in the diet for this zone in order of usage were big

sage, silver sage, and rubber rabbitbrush. Food habits were very

-similar to those reported by Mackie (1970).

Cattle -
Summer food habits of cattle were determined by the examination

of 32 feeding sites and the recording of 3,260 instances of use, Table

7 and Appendix, Table 11.

Grasses, forbs; and shrubs accounted for 80, 11, gnd 11 percent
of the diet feépectiﬁely. The percehtage of grass in thé-diet continued
to increasé from June through'August, however, .it dropped off in
September dite to a large increase in browse consumption. ' Bluestem
was the most important species overall. It made up 23 percent of the
cattle summer diet. Other imporﬁént grasses were big bluestem and sedge.
The use of-forbs remained fairly constant throughout the summer . Usé.
was low, 11‘percent, as éompared with othgr studies. 'firebapgh (1969)
showed that fofbs formed 28 percent of the diet and Dusek (1971),re-

corded 26 percent. Forbs appeared to be taken incidentally while




TABLE 7. FOOD HABITS OF CATTLE BY SEASON, MONTH AND VEGETATION ZONE AS DETERMINED BY EXAMINATION OF 32 FEEDING SITES DURING THE SUMMERS
OF 1970 AND 1971.
MONTHS ZONES
June July August September  June-Sept. Ponderosa Pine Big Sage-Grassland Grassland
6 Sites 7 Sites 10 Sites 9 Sites 32 Sites 10 Sites 11 Sites 11 Sites
Taxal 5472 621 1,118 974 3,260 1,094 1,076 1,090
GRASS AND GRASS-LIKE PLANTS:
Agropyron smithii 14/673 24/100 29/70 23/56 23/73 19/70 37/73 13/73
Agropyron spicatum -- 1/14 -- -- tr/4 1/10 -- .
Andropogon gerad: 29/50 8/57 4/10 -- 10/29 15/40 o 11/36
Routeloua curtiperdula 2/17 1/29 tr/10 tr/11 1/17 1/30 tr/9 1/9
Bouteloua gracilis 1/33 4/57 3/20 6/56 4/42 1/3C 4/45 5/45
Bromus japonicus -- -- 5/30 1/22 2/13 -- 1/18 5/27
Bromus tectorum 1/17 -- tr/10 - tr/7 tr/10 -- tr/9
Calamovilfa lorgifolia -- 7/14 -- -- 2/4 5/10 L 2
Carex spp. 25/83 18/71 22/50 = 16/51 17/60 = 28/82
Festuca tdahoensis 1/33 1/14 2/20 -- 1/17 3/40 -- tr/9
Koeleria eristata -- -- tr/10 2/22 1/8 -- 2/18 tr/9
Poa secunda 3/33 -- 10/40 8/11 5/21 5/30 -- 13/36
Stipa comata tr/17% 13/43 17/80 -- 8/35 5/30 6/27 14/55
Stipa viridula 3/33 5/43 1/30 17/44 7/38 2/40 14/45 4/27
Total Grass and Grass-Like 79/83 82/100 93/100 57/67 80/88 74/90C 64/73 94/100 -
FORBS: (2
Ambrosia artemisifolia 2 B 1/20 tr/11 tr/s 1/20 tr/9 L &
Aster otlongifolius 1/33 1/29 2/20 -- 1/21 3/40 -- tr/18
Aster spp. -~ 2/14 -- -- 1/4 -- -- 1/9
Eurotia lanata -- -- -- 11/11 373 -- 9/9 --
Glyeyrrhiza lepidota -- -- 1/10 -- tr/3 1/10 -- --
Lupirus spp. -- 4/29 -- -- 1/7 3/20 -- --
Melilectue officiralis -- -- 2/10 -- 1/3 2/10 -- --
Petalostemon spp. -- 1/29 -- -- tr/7 tr/10 -- tr/9
Taraxacum spp. tr/17 -- -- 1/22 tr/10 - 1/18 tr/19
Tragopogon dubius 2737 1/42 -- -- 1/15 1/20 -- 1/22
Yueea glauca 5/17 1/14 -- -- 2/8 1/10 3/9 --"
Unidentified Forbs 1/17 1/14 1/20 -- 1/13 1/30 -- 1/9
Total Forbs 9/83 11/71 7/50 12/33 11/59 13/80 13/36 3/55
SHRUBS:
Rosa arkansana 1/33 1/29 -- 5/11 2/18 5/40 -- tr/9
Sarcobatus vermiculatus 12/17 -- -- 20/22 8/10 -- 23/27 --
Symphoricarpos spp. == 3/14 tr/10 6/11 2/9 7/30 == -=
Total Shrubs 13/50 4/29 tr/10 31/33 11/31 12/50 23/27 tr/9

ITaxa occurring at a level of .5 percent or more in the diet in at least one month or

2The number of instances of use.

zone.

3percent of the diet by month, season or vegetation zone/frequency (percent occurrence among sites).

“tr = trace, percent of the diet is less than .5 percent.
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feeding on grass with no preférenée éhown; Winterfat (Eurotia lanata) .
and  the seed heads of soapweed weré_the most ufilized forbs. Greasg;
wood accqunted fdr most of the browse use in early summer. In
September browse use increased with rose and snowberry taken in‘
moderate amounts. The author feels that the percentage of browse
nofed in theAdiet may be a 1little high. Browse was recorded iﬁ oniy
a minority of feeding sites, buf the instances of use were high,
I also notedlthat cattle used Jaﬁaneée brome, downy chess brome, and
-bluégrass ﬁuch more thén the feeding,sités indicated. Cattle would
pull up cheatgrass by the roots, chew on the seed hgads, and'épit out
“the stems. A culﬁ of bluegrass could be.pulled out of the base of
a piant without }eaving any trace of ha&ing been removed. These
characteristics made it difficult to fully evaluate the importance of
these species.

Fbr June, b1uestem,‘big bluestem, and sedge were fhe major
gragses,land soapweed the most prevalent forB in the diét‘(Table 7).
During July blqéstem‘and the sedge wgré still prominent bu£.ﬁig blue-
stem &roppéd off and was replaced By needle and thfead.' Lypinué_%pp.
was the mostlgommonly uséd forb. The bulk of thé diet during Auéust
was bluestem, sedge, needle and thread, with bluegrass reaching its .
highegt use. Bluestem and green needlegrass were the main grasses
used in_September'with bluegrassland blue grama utilized in ﬁoderate

amounts. Browsing increased substantially during this month.
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One-third of thé feeding sites were in the.Ponderosa Piﬁé Zone
(Table 7). Créssés formed 74 percent of tﬁé diet. Bluestem, big
bluestem, sedge, aromati; aster,. lupine, rose, and snowberry were the
principal species utilized. The Big Sage-Grassland Zone also con-

* tained one-third of the feeding sites, Grasses only made up 64 percent
of thevdiet. .This was due to the heévy use of greasewood which con-
stituted 23 percent of the diet for this zonme. Other major species
were bluestem, green needlegrass, wiﬁferfat, and soapweed. Bluestem
reached its greatest utilization intthis zone. Grass comﬁriée& 94
percent of the cattle diet in fhe,Graésland Zone. Forb usage was
minor-and browée usage insignificant. The major'grasses-were bluestem,
big}bluestem, sedge, bluégrass, and needle and thread..

The majpr gfasses, bluestem, 5ig_b1uestem, sedge, b1uegras§,
green needlegrass, Qnd needle and thread were all présent ?p the diet
of cattle in much larger quantities than they‘Were present in the
plant gommunity’(Table.l); This givés some indica;ion that these

grasses were preferred, at least among those plants avdilable.
Productivity

Classifying deer to age and sex provided data.for détérminipg
fawn:doe ratios and hence productivity, Table 8. Data'for the petiod
~June 15-Septémber 20‘9f 1970 indicated the ratio Qas 19:100. For
July 15-September 20 the ratio was 18:IQQ and if only Aﬁgust'15—

September 20 data were utilized, the ratio was 23:100. The same




TABLE 8. SEX AND AGE CLASSES OF MULE DEER AS DETERMINED BY GROUND OBSERVATIONS FOR THE
SUMMERS OF 1970 AND 1971 AND THE WINTER OF 1971.

RATIOS

Time Total ADULTS Males: Fawns:
Period Observed Male Female Uncl. Fawns 100 Females 100 Females
June 15-30

1970 27 19 8 -- -- 238 -

1971 65 36 25 1 3 144 12
July 1-31

1970 121 73 35 3 10 209 29

1971 126 66 40 74 13 165 33
August 1-31

1970 94 42 37 03§ 4 114 11

1971 92 47 29 5 11 121 38
September 1-20 Go

1970 68 32 26 4 6 123 23 P

1971 75 20 30 4 21 67 70
Total June 15-
September 20

1970 310 166 106 18 20 157 19

1971 358 169 124 17 48 136 39
January 12-
February 15

1971 58 20 21 4 3 95 =5 62
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consideration for 1971 gave the ratios of 39:100, 47:100, and 64:100.
Due” to the increasing activity of fawns throughout the summer the most
valid ratios appeared to be those for the last ménth of each summer,
August 15—Sebtember 20. For this period during the summers of 1970
and 1971, the ratios were 23 aﬁd 64 fawns per 100 does, respeEtiVely.
These ratios are low and iﬂdicate very poor to fair productivity.
Mackie (1972) felt that 50 to 55 fawns per-100 does would maintain a
stable popuiation in the Missouri River Break;, an area generally
similar to this one. The second summér‘s data‘are comparable to
Dusek'é (1971) figures for prairie habitat and Firebaugh‘§ (1969) for.
~ the Pryor Mountains in Montana. |

Data for,the winter of 1971 showed 62 fawns'per 106 does, but
phi; figure is bésed>on a rather smail sample. Fall gnd-eafly wintef
figures fér.the Missouri River Breaks (Mackie 1979) sﬁowed ratios from
40 to 86 fawns per 100 does. |

Summer male:female ratioé-ﬁere.ISZ and 136 males per ldO~females
for 1970 and 1971, réspectively. The winter ratio was 95:ma1es per
100 females. I have no explanation for these extfemely high ratios.
They seem télconflict in principal with the low fawn:doe.rétids.‘ Low
fawn:dog“ratios as'well as low adult.male:female:ratios have been
noted on over-u;ed range (Gunvalson et al. 1952). For tw6 summers
Firebaugh (1969) reported 54 and 71 ﬁalés per 1001feméle§ and" Dusek

(1971) reported comparable ratios of 42 and 87.
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DISCUSSION

Smith and Julander (1953) expressed competition between mule deer

and livestock in two ways, forage competition and land use competition.

Forage competition implies forage species used in common are inadequate .

for the requirements of both animals. Land use competition may exist
where no forage cbﬁpetition is present in fhe sense that an adminis-
trator may increase the number of one class of animals at the expense

of another without exceeding proper use of any forage species. These
considerations are important for both. the immediate and long range
objectives of this study, which is to be céntinued at a future date
following the implementing of a rest rotation grazing system for cattle.
The immedigte goai was to collect data on seasonal distribution, range
use, féodlhabits and interspécific felationsﬁips of mule deer and cattle

under present conditions of management. The long term objective is to

evaluate the effects of a rest rotation grazing system for cattle on the’

"~ food and range use habits of mule deer that occupy the same range.
Eighty-nine percent of all deer obgervations in summer were in

the Ponderpsa Pine Zone and within this:zone they utilized the Ponderosa

Pine, Rhus-Grass, and Juniper Types. Most cat£1e in this zone were

found in the Grassland Park Type. Sixty-four percent of all cattle

observations were in the Grassland and Big Sage-Grassland Zones which

the deer hardiy utilized. When the deer moved into ‘'the Big Sage-

Grassland Zone during winter cattle were concentrated on feeding lots.
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Plants used in summer by cattle were generally not the same plants

used in winter by‘deer'in this zone. Deer were most often seen on
gteep slopesfand ridges and.cattle on plateaus and rolling hills.
| Summer food habits differed substantially betweeﬁ the‘t&o species,
Eighty percént of the cattle diet was grass. Ninety-nine percent of
the mule deer diet was forbs and shrubs. There appeared to be no
direct forage éompetifiqn under present conditions. Dusek (1971)

made the'statement fIn,afeas where a systematic graéing program is
ot employed, an‘overgrazed range may cause cattle to use more
deciduous‘shrubS'. . ." On my area mule deer were seldom observed in
creek Bottoms where rose, chokechefry,,and snowberry were common,

Heavy use of these bo£toms by pattle”possibly precluded the use of

the botfoms.by deer. A -lesser use b& cattle possibly would favor |
.greater use by deef thch might include increased use'of the‘three
aforementioned shrubs. If these assumptions are correct, some land use
cbmpefition may exist. Firebaugh (1569) suggested an avoidance by deer
of afeas pf pattle concentratidns. Whether the cgttle have any pro- '
found effect on deer distribution is difficult to»determine. Possibly
the implementing of a rest rotafioﬁ-grazing system for éattlé will

help answer this question, However, the presence of_botﬁ deer and
cattle under present conditions makés fo; efficient land use.

| Firebaugh (1969) sfatéd that the low productivity of deer in the
Pryors could possibly'be'atfributed to heav&‘use:by cattlg of the

summer range. I would hesitate to make such a statement considering
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the diésimiliarity of food habits and range'use of the two animals
in ﬁy area. Dusék (19?1) concluded that cattle on his area had no
detrimeﬁtal effects on mule deer reproduction.

Eustaqé (1971)‘showed that in southeastern Montana mule deéf_
production andlspring rainfall levels have a positive cofrelation.
A dry spring and summer ééuld be reflected in lowered fawn production
~ the following year. From May 1 to.Optobér 31 of 1969, painfall was
6.4 inéhes_as comparéd t§ 8.3 inches for the same period in 1970
(U; S. Forest Service 1969-70). Annual precipitation for 1969 was
13.3 inches as compared to 19.6 inches in 1970 (Climétdlogical Data,
u. S; Dept; Commérce’1969-71),‘ This might help épcount for the wide

difference in fawn:doe ratios for the ‘summers’ of 1970 and 1971.
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Location of PERMANENT
VEGETATION TRANSECTS A

Figure 10. Map of study area showing location of permanent
vegetation transects.




TABLE 9. CLIMATOLOGICAL DATA GATHERED BY THE U. S. DEPT. OF COMMERCE FROM THE BIRNEY 15N
AND BIRNEY 25E MONTANA WEATHER STATIONS FOR 1969, 1970 AND 1971.
TEMPERATURE (Degrees F) Yearly
Station Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec. Ave.
Birney
15N 1971 15.6: 18.8¢" 2740° 539,860, 1460.1° 36255 2701 w5157¢ 39:8 730,014 .2 %400
Birney
15N 1970 14452623 28,7 32,8 517 61,1 "65.9:.66.80:50:8: ~39:0 28,9 19,0 40:0
Birney
2SE 1969 S5l 1934 2870 5057 57321 59,75 370,30 728 T-= -- 31.6 26.0 --
PRECIPITATION (Inches)
Birney
15N 1971 3285 2,60 2050 8 15665 2019 .92 s247 221 L S A0S 73204
Birney
15N 1970 1208 1128 2 A4e - kD 5405 508 T84 .24 05108 =135 157 +72.19:.56
Birney
2SE 1969 1.08 o 2 | A9 2:33 ~1.08F.3.75.°2.16 .38 A8 1,47 35 2213330
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TABLE 10. TAXA WITH CANOPY COVERAGES OF LESS THAN .5 PERCENT AND/OR FREQUENCIES OF LESS THAN 5 PERCENT IN ANY VEGETATION TYPE AS
DETERMINED BY EXAMINATION OF TWENTY 2XS DECIMETER PLOTS ON EACH OF 41 SITES.

PONDEROSA PINE ZONE GRASSLAND ZONE BIG SAGE-GRASSLAND ZONE
Grassland Park Fonderosa Pine Fhus-Grass Type Creek Bottom Grassland Type Big Sage-Grassland Grassland Type
Taxa Type 11 Sites Type 6 Sites S Sites Type 4 Sites 8 Sites Type 4 Sites 3 Sites
GRASSES:
Calamovilfa longifolia X X X -- - = L
Muhlerbergia cuspidata -- X -- -- -- X i
FORBS:
Aliium textile -- X X X -- -- <a
Arnica screria X -- -- sy - =5
alus drummoriiz - —= X X =5 s it
Cirsium undulatum X X -- -- X X --
Clematis linqusticifolia -- -- -- X o = 3 =
Compositae -- -- -- X -- - A
Eehiraceae pallica X % -- - X = 275
Galium spp. -- -- -- X -= e v
Geur: spp. - X X - -- - ~
Crirdelia sguarrosa X -- -- X - e =
Eedeoma spp. - -- X X AR = e
Melilotus officinalis X = - o . S o
Opurtia polycantka X -- X -- X X X
Plartago purshii X -- -- -- 4 e Su
Pelygala alla X X -- -- - bon .
Solidago missouriensis -- - -- -- 3 X .- -
Vieia americanc X X -- -- -- - =
SHRUBS :
Chrysctharmus rausecsus X -- -- - -- = .

Juriperus seopulorum -- -- -- X -- X e
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TABLE 11. TAXA OCCURRING AT LEVELS OF LESS THAN 0.5 PERCENT BY MONTH AND VEGETATION ZONE
IN THE SUMMER DIET OF CATTLE.
MONTH ZONE
June July Aug. Sept. Ponderosa Big Sage- Grass-
6 7 10 9 Pine Grassland land
Taxa Sites Sites Sites Sites 10 Sites 11 Sites 11 Sites
FORBS:
Arnieca sororia X - .- -- = =
Artemisia ludovieiana X -- - -- X o 98
Astragalus spp. X -- -- - X = o
Chrysopsis villosa -- X -- -- X . —
Echinaceae pallida -- -- X -- -- - X
Gaura coceinea -- X -- -- -- - |
Lactuca serriola - -~ X - X e REE
Psoralea argophylla X X - -- X S X
Sphaeralcea coccinea -- - X - -- 2 X
SHRUBS:
Fraxinus pennsylvanica -- - -- X X o P A

_87_




LITERATURE CITED

Booth, W. E. 1950. Flora of Montana, Part I, Conifers and Monocots.
Research Foundation at Montana State College, Bozeman 232 pp.

. and J. C. Wright. 1959.. Flora of Montana, Part 1I,
Dicotyledons. Montana State College, Bozeman. 305 pp.

Daubenmire, R.-F. '1959. A canopy coverage method of vegetat10na1
analysis.  Northwest Science. 33(1):43-64,

Dusek, G. L. 1971. Range relationships of mule deer in the prairie
habitat, northcentral Montana. Montana State University.
Unpubl. Thesis. 63 pp.

Egan, J. L. 1957. Some relationships between mule deer and alfalfa
production in Powder River County, Montana. Montana State
University. Unpubl. Thesis. 34 pp. '

Eustace, C. 1971. Mule deer food habits and browse use study.
Job Final Report. Montana Fish and Game Dept. Unpubl. 25 pp.

Firebaugh, J. E. 1969. Relationship of mule deer to livestock on
summer range in the Pryor Mountains, Montana. Montana State
University. Unpubl. Thesis. 55 pp.

Gunvalson, V. E., A. B. Erickson and D. W. Burcalow. 1952, Hunting
season statistics as an index to range conditions and deer
population fluctuations in Minnesota. J. Wildl. Mgmt.
16(2):121-131,

Hormay, A. L. 1970. Principles of.rest-rotation grazing and multiple-
use land management. U. S. Dept. Agric. and Interior. 26 pp.

Knowlton, F. F. 1960. Food habits, movements and population structure
of moose in the Gravelly Mountalns, Montana. J. Wildl. Mgmt.
24(2):162-170,

Mackie, R. J. 1970. Range ecology and relations of mule deer, elk,
and cattle in the Missouri River Breaks, Montana. Wildlife
Monographs No. 20. 79 pp.

1972. Personal communication. Associate Professor,
Montana State Univ., Bozeman, Montana.




S L L Vo | Ly v N

-50-

Martin, A. C., R. H. Gensch, and C. P. Brown. 1946. Alternative
methods in upland game bird food analysis. J. Wildl. Mgmt.
10(1):8-12. -

Smith, J. G. and O. Julander. 1953. Deer and sheep competition
in Utah., J. Wildl. Mgmt. 17(2):101-112.

U. S. Dept. Commerce. 1969-1971., Climatological Data, - National
Oceanic and Atmospheric Administration. Vols. 72-74, No. 13.

U. S. Forest Seérvice. 1969-70. Weather Data. Ft. Howes, Custer
National Forest, Montana. Unpubl.

1971a. Soils of the Ashland and Ft. Howes
Ranger District Custer National Forest Region 1, Missoula,
Montana. 171 pp. =

1971b. Management plan, West O'Dell Allotment,
Ft. Howes Ranger District Custer National Forest. Unpubl.

19 pp.

W11k1ns, B. T.  1957. Range use, food habits, and agricultural
relatlonshlps of the mule deer, Bridger Mountalns Montana.
J. Wildl. Mgmt. 21(2):159-169.




HHNH [l ﬁﬁl&llﬂﬂ%ﬂ&lﬂl@ﬂﬂﬂll

1762 1 14652 9

N3278
AT727

éyp.a{



