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Abstract:

A study of food habits , range use and relationships between elk and livestock was made in 1965-66 on
a 130 square mile area of the Gravelly Mountains, Southwestern Montana. The past history of usage of
the area by elk, cattle and sheep was discussed. The physiography and vegetation of the area was
described. The vegetation was divided into three zones Fescue-Wheatgrass, Douglas-fir and
Spruce-Fir. Each zone was divided into several types. Quantitative measurements of canopy coverage
and plant density were made for many of the types. Use of each vegetation zone by elk and livestock
was evaluated. Food habits were determined from the examination of feeding sites; 79 for elk, 60 for
cattle, and 18 for sheep.

The diet in winter for elk consisted of 97% grasses and 2% forbs while in summer it consisted of 67%
forbs and 33% grasses. The spring diet for cattle consisted of 70% grasses and 30% forbs whereas the
summer diet consisted of 79% grasses and 21% forbs. The sheep diet consisted of 72% forbs and 28%
grasses in summer. The canopy coverage of individual plant species was recorded at each feeding site.
This provided a measure of abundance. A statistical analysis was conducted to determine the
relationship between abundance of individual plant species and their significance in the diets of the
animals. Negative, neutral, and positive food preferences were indicated. The summer range data for
each of the three animal classes indicated that the average canopy coverage was highest for those
plants' for which the animals showed a negative' preference. This may imply that the,abundance of
some or all of these plants was so great that it more than satisfied the needs of the animals, and was not
an actual indication of a negative preference. Species composition of the vegetation was determined on
the winter and summer ranges by the use? of 1,000 feet of basal intercept line transect. Forage
utilization was determined by the use of 14 exclosures on the winter range and five on the summer
range.

Circular 0.96 square foot plots were clipped inside and outside the exclosures. Percent utilization was
indicated by the difference in the inside and outside total vegetation weights, air dried. Clipping results
indicated an almost equal percent utilization of total vegetation by elk and cattle on the winter range.
There appeared to be very little competition between cattle and elk on the winter range and none on the
summer range. Similarities of the elk and sheep diets suggested the possibility of competition on
summer range.
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ix . .
ABSTRACT

A study of foed hahits, range Use and relationships between elk and "’
livestock was made in 1965-66 on a 130 square mile area of the Gravelly
. Mountsins, Southwestern. Montana; The past history of usage of the area by
elk, cattle and sheep was discussed. The physiography and vegetation of
the area was described. The vegetatlwn was divided into three zenes;
Fescue-Wheatgrass, Douglas-fir and Spruce-Fir. Bach zone was divided into
several types. Quantitatlve measurements of canopy coverage and plant
density were made for many of the types. Use of each vegebation zone by
elk and livestock was evaluated. Food habits were determined from the
examlnation of feeding sites, 79 for elk, 60 for cattle, and 18 for sheep.
‘The. diet in winter for &1k comsisted of, 97% grasses and 2% forbs while in
summer it consisted of 67% forbs and 33% grasses,  The spring dlet for:
cattle consisted of T0% grasses and 30% forbs whereas the summer diet
consisted of T9% grasses and 21% forbs. The sheep diet consisted of T2%
" forbs and 28% grasses in summer. The canopy coverage of individual plant
species was recorded at each.feeding site. This. provided a measure of
abundance., A statisticgl analysis was conducted to:détermine the relation-
ship between abundance of individual plant spec1es and their significance
in the diets of the animals.. Negative, neutral, and p031t1ve food
preferences were indlcatedo ‘The summer range data for sach of the three
animal classes 1ndlcated that the average CanoOpY: covérage was highest for
those plants' for which the animals showed a negative preference, This may
- imply that the, K sbundance of some or all of these plamts was so great that
it more than satisfled the needs of the animals, and was not an actual
indication of a negative preference, Species composition of the vegetation
was determined om the wiiiter and summer ranges by the use of 1,000 feet of
- basal 1ntercept line transectk.- Forage ubillzatlon was determined-by the
use of 14 exclosures on the winter range and five oh the summer range.
Circular 0.96 square foot plots were clipped inside and. outside the
exclosures, Percent utilization was indicated by the difference in the
inside and outside total, veggtation weights, air dried. Clipping results
indicated an almest equal percent utilization of total Vvegetation by elk
and cattle on the winter range. There appeared to be very little competi-
tion between cattle and ¢lk on the winter range and none on the summer
range, ' Similarities of %he elk and sheep diets suggested the possiblllty
rof competition on summer range.




INTRODUCTION
According te.records of the Montana Fish andaqame Department, numbers

of elk (Cervus canadensis nelsoni) have increased greatly in recent years

on the Beaverhead National Forest in the vicinity of Wall Creek, Madison
County, Southwestern Montana (Fig. 1). Local ranchers reported about 6,
3Q,and 158 elk Winfering on the Wall Creek ares in 1935, 1942, and 1950 .

- respectively. Present numbers total nearly 300.

Depredations by elk and mule deer (Odocoileus hemionus) on private
lands sdjacent to public lands also iﬁcreased by the early 1950's., To help
alleviate the depredatibn problem and to increasé"the @mount of winter range
available to elk and mule deer, 6,467 acres of land adjacent to the public
lands were purchased or leased by the Montana Fiéh and Game Department
during 1960-61. This land, known as the Wall.Creek’Ggme Range, was reserved
gxclusively for use by game animals. Forest lands immediately adjacent to
the game range are used by cattle inlspring as Well-gs by elk and mule deer
in winter. There appeared to be localized grazing donfiicts between elk
" and cattle on the forest lands.

An elk range and food habits study was conductea on the Beaverhead
Natlonal Forest in the southern portion of the Gravelly Mbuntain Range by
" Rouse (1956), but observatiens of competltlon between elk and llvestock
.ﬁere limited. ‘Studies in Montana which included elkflivestock relations -
were made by Stevens (1965) in the Elkhorn Mountains, aﬁd.Mackie (1965)
in the Migsouri River Breaks. Flndlngs were not entlrely appllcable to
‘the W?ll.Creekrarea. The objectives of my study, during the summer of

1965 and the spring and summer of 1966, were to determine seasonal




5

2.
distributions, movements; food habits, range use and relations to livestock

of the elk which winter on the Wall Creek Game Range.
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PHYSTOGRAPHY OF STUDY AREA

The Gravelly Mountain Range is a north-south range-approximately 32
miles léng by 8-20 miles wide lying south of Virginié City. The east slope
"of the Gravellies is characterized by an ipitial abrupt rise in elevatien
of 800 to 1,000 feet followed by gradual elevation increasés culminating in ‘
modérately rounded mountaip toI.{s° The west slqpé is chaf#cterized by long
gradual slopeé withéuﬁ'abruptVelevation'changeso“Some majof drainages have
cut deep V-shaped gorges but most drainages are relat;vely b£oad; Elevations
range from 5,600 feet'on the Madison River to iO,ShS feet on Black Butte
Mountain. ”

The study area which consisted of approximatelytlBO square miles on
the east slope of the Gravellies, including Wali'Créek éame Range, was

bounded on the west by the Gravelly Range Road, by Ruby Creek Drainage on

. the north,Elk River on the south, and.the Madison River on the east (Fig. 1).
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VEGETATION OF STUDY AREA
Plants were c@llected from the sbudy area. Jldembification of species

was verified by Wo Eo Beeth. This plant collection aided in identifying

"plant species in the field. Scientific and common names are from Booth

(1950) and Beoth and Wright (1962).
-Classifieation of Végetation was influenced by the Works ‘of Daubenmire
(1943), and Kirsch (1966). .The study ares was divided inte three major -

zones; the Fescue (Festuca spp.) .~ Wheatgrass (égrogzgen Spp.) Zone, fhe

Douglas-fir (Pseudotsuga menziezili) Zeme, and the Engelménn spruce (Picea

engélmanni) = Subalpine fir (Abies laéi@carp@) Zone, -Each zone was sub-

~ divided into several types.

. Canopy coverage and fraquency of occurrence of grasses, forbs, and

.shrubs on many of these types was measured aleong 193 transects by the caﬁopy

.coverage method of Daubenmire (1959 )(Table I}, Twenﬁy 2x5 decimeter plots

with five paces between plobs were measured along 74 transects and ten plots.

. with two paces between plots were messured along the‘@therso

\.‘.. \
On. 14 unpr@tected site@ basal intercept of plant specles was measured

along 50 fc@t line transects (Canfleld, l@hl) - Measurements were made

' along a 100 foot line transect in ea@h of four sites protected by exclosure

fences to exclude various types of h@pfed mammals {see lgter section)a The
combined data for all trénsecﬁé are included infT&blé IT.
Vegetation of timber types waé studieﬁ mainly‘by direect @bservati@no
Fegcue-Wheatgrass Zone o |
The. fescue-wheatgrass zbne dominated from 5,806 té T,000 féet.rflt was

divided into threetypes.




TABLE I, CANOPY COVERAGE AND FREQUENCY OF TAXA FOR GRASSES, FORBS, AND SHRUBS ON THE FESCUE-
WHEATGRASS AND THE SPRUCE-FIR ZONES AS. INDICATED BY MEASUREMENTS FROM 2,620 TWO X FIVE

DECIMETER PLOTS. ON 193 SITES,

Fescue=-Wheatgrass Zone -SDrucenFir Zone
Fescue-= Sage- " Aspen- Fegeue- - Sage- Drainage- Timber-
Wheat- brush= Willow =~ Wheat- brushe Disturbed Type
T&xa.if grass . Pegeue Type - grass Pescue Type
' ‘ Iype Type - Type Type-

‘59 sites 23 sites 3 sites 59 sites 22 sites 22 sites 5 sites
870 plots 430 plots 30 plots 720 plots 280 plots 240 plots 50 plots

Grass and Grasse-
like Plants

. Agropyron spicabum 5/&82/ 3/38 - - )

. Agropyrou subsecundum - = - ;/ha - 3/30 8/26 tr/2
Bromus werginatus . - - - 1/14 - tr/5 3/28 -
Bromus spp. . - - 1/30 - - s
- Calamagrostis rubescens - - - : - - - 15/¢6
Carex SpD. T tr/23 1/18 2/30 8/63 10/73 15/52 1/18
Dancneonis intermedia e - - 2/20 1/1k tr/5 tr/&
Deschampsis ceespliosa S e - - 3/22
Festuca idshoensis 18/80 25/93 - 18/80 11/71 tr/6 2/32_
Festuca soaprelis C e D= - . h/l9 “tr/6 - ‘-
Hordeum brachyantherum - - = L= - 1/11 -
Kosleria cristats . 3/49 tr/15 - _ -
Phileum alpinum - - - tr/6 tr/3 1/21 -

-‘Poa.5pp. 8/82 /8L 60/97 5/50 - 8/T2 7/63 2/38
Stipa columbizns, - = - 2/16 5/33 3/24 -
Stipa cometa . : 8/52 . 2/11 ‘ - o -
Prigetum spicatum - - - .1/15, 1/17' 5/51 -
Forbs
‘Achilles millefolium 1/18 4/57 2/33 6/69 . 5/77 5/67 1/38

Agoseris glauca. : - - - 3/hk _ 3/42 2/29 - l/lh




TABLE I. . CONTINUED

Fescue-Wheatgrass Zone Séfuce-Fir Zone

Fesecue~ = . Sage- _Aspen- Fescuéa - Sage- Drainage~ Timber-
Wheat- brush=- Willow Wheat- brush- Disturbed Type

. Taxa grass Fescue Type grass Fescue Type -
Type Pype Type Type )

59 sites 23 sites 3 sites 59 sites 22 sites 22 sites 5 sites
870 plots 430 plots 30 plots 720 plots '280 plots 240_p;pts 5Q~plots

=

Antermaria spp. - ~ 6587 3/h2 . B 4 T - e
"~ Arnica cordifolis - - T e - - - 6/&2
Arnica seroris 1/16 6/43 - - - - ]
"Astér canescens . 1/8 tr/5 - - - - L =
Astragelus miser S h/hl 9/21 - - - T - -
Erigeron compositus 1/20 e - - T - -
Erigeron Spp. S .- 7/29 “2/12 2/15 ,
Eryihronium grandlflorum - T - - = 7 3/&6
. Fragaria spp. - f- e - - . - tr/3 1/18
Geranium viscossissimm - 2/15 : 2/20 2/12 . 1/a7 2/16 tr/16
Geunl triflorum B - L - 4/31 3/29 . -
Lupinus sericeus 6/39. - '7/60 1/23 - - - - -
Lupinus spp. , - ‘ - 4 /2h 5/27 tr/8 . 4/32
Phlox spp. . 239 1/21 2/17 - . -
Potentilla spp. - . 1/n 2/27 6/58 . 7/60 11/6h 2/30
. Tarakacum Spp. : tr/1 . - 6/34% - 39/109 9/34 | Lﬂh/75' ko/93 16/46.
Trifolium SPDe : == hf25 /37 10/55 10/2h .
Viola muttallii - e - - _ 2/9 -
Shrubs '
Artemisia frigida 1/23 tr/iz - - - - -
Artemisia tridentata - T3 1/13 - - 8/2u tr/d -
Chrysothsmnus sppw 2/15 .. tr/T ‘ - el - —hi
Rosa spp. 2/17 - Gl - -l
Tetradymia canescens tr/2 - tr/3 - - - -

1/ Includes enly Taxa, - -with mean canopy coverage values of ong percent or more for at least one

vegetation type. Exceptions are denoted by’ tr (trace).
_ g/ Canqpy coverage/Freqpency. Mean pereentages for the plots evaluated on the vegetation types.




TABLE II. AGGREGATE PERCENTAGES OF BASAL INTERCEPTS FOR TAXA MEASURED ALONG 50 AND 100 FOOT

LINE TRANSECTS (1,750 FEET TOTAL FOR FESCUE-WHEATGRASS ZONE, 150 FEET TOTAL FOR
DOUGLASaFIR “ZO0NE). .

Agropyron Festuca . Koeleria Pda’ Stipa Misc.
"spicatum . idahoensis cristata’ spp;

] Misec.
comats grass forbs

Fescue-Wheatgrass Zone

. - Fescue-Wheatgrass Type oT 4.8 o7 2.2 o) . X 1.2
Douglas=f1r Zone i P

SagebrushaFeseue Type o T h.2 - . .9 q;ﬁfh 1;5-; b2

99= ‘
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Fescue=Wheatgrass. Type: This type (Fig. 2).was deminant from 5,800

to 6,600 feet. The lower portion was dominated by blucbunch wheatgrass

“(Agrﬁpyron‘spicétum) and the upper portion by Idsho fescue (Festues

idshoensis). Needle-snd-thread (Stipa comata), bluegrasses (Poa spp.),

and Junegrass (Koeleria cristata) were common in both segments with

needle-and-thread showing local dominance. Miser milkvetch (Astragalus

.miser), pussytoes (Awbenmeria spp.), and silky lupine (Lupinus sericéus)

were common forbs, Commonlshruhs were fringed sagewort (Artemisia frigida)

and rabbitbrush (Chrysothamnus spp.).

- Sagebrush-Fescue Type: This type (Fig. 3) wes dominant from 6,600 to

T,000 feets Big sagebrush (Artemisia trideniatd) was the dominant shrub'

with Idaho fescue, bluegrasses and bluebunch'wheatgrass important under»

story grasses. Milkvetch, silky lupine, dandelion (Taraxacum spp.), and

a gpecies of arnieca (Arnica sororia) were common forbso

Aspen~W1llow Type: This type (Figg h) d@mlnated drainage botteoms and

other mesic sites. Kenbucky bluegrass (P@a Pratensis) and dandelion were.

the most common grass and forb respectively 1n the understoryo 'Rose (Rosa‘

SpPP.) Was the most abundant shrubo

Douglas=fir-Zone'
The Douglas-fir zone dominated from 7,000 to 7,800 feet. It was

divided into three tybes. Végéﬁati@ﬁ measurements were limited %o two 50

Toot line transects in the sagebrush-fescue park type. Méasﬁrements for

both transects were made in 1965 but for‘only:one in 1966,

Tinber EH This‘was the most extensive type (Fig. 4). It was
P e | " ‘ N




Figure 2.

Fescue-Wheatgrass Type in the Fescue-Wheatgrass

Figure 3.

Sagebrush-Fescue Type in the Fescue-Wheatgrass

Zone,

Zone,
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Figure L., Aspen-Willow Type center, in the Fescue-Wheatgrass Zone
with the Timber Type of the Douglas-fir Zone in the
background.

Figure 5., Sagebrush-Fescue Type foreground and Aspen Type center
in the Douglas-fir Zone.
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characterized by a dense overstory of Dowglas-fir with occasional whitebark

pine (Pinus albicamlis) and limber pine (Pinus flexilis). . Common shrubs

were roundleaf.snOWBerry (gymphoricarﬁosAoreophilus) and. Oregon grape

(Berberis repené)f Pinegrass (Calamagrostis rubescens) was the predomi-

nant grass. Potentilla (Potentilla-spp.) and strawberry (Fragaria spp.)

" were common forbs.

'

Sagebrush-Fescug Park Type: This type (Fige 5) was found in open

parks thr@ugh@ut.thewz@neo In many areas it was mere;y an upwvard
extension of the sagebrush-fescue type from the grassland zoue. Daﬁa‘in
Tebles I and II show siﬁilérities in the‘@qcurrence of certaiﬁ‘grésses for
the type in-both-zonéso ‘

Aspen ‘Type: This type‘(Figo 5) was founq‘in.drai@age bottoﬁs;-rock&
outeroppings, and certain side hill-exp@suresm The underéﬁory was very
similar-tb the aspen-willew type in the'fescueawheatgrass zone; ‘

Engelmann_spxuceésubalpine fir Zone

This zone predominated from 7,800 to 9,200 feetﬁwi%h frequent

occurrences at lower glevationslwn northfacing‘slopeSQ ~F§ur importaﬁt

types were described,

Fescue-Wheatgrass Park Type: This tyée (Flg. 6) occupied the xeric

sites in parks and along ridge'tﬁws, Imp@rtapt grasses and gréss like

plants were Idsho fescue; bearded wheabtgrass (Agrepyron subsecundum),

sedge (Carex spp.), and blusgrasses. Dandelicn,‘daisy_(Erigerdn SPP. )5

yarrow {Achillea millefoliim), and potentilla were common Forbs.

Sagebrush-Tescue Park Type: This type. (Fig. 7) occupied the mesic

v




Figure 6.

Figure T.
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Fescue-Wheatgrass Type in the Spruce-Fir Zone with
Timber Type in the background.

2

sh-Fescue Type in
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the Spruce-~Fir Zone,
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drainages and‘small depressi@ns:in the fescue-wheatgrass park type. Big
sagebrush ﬁas the dominant overstory with Idaﬁo feseué, sedge,.and
-~ biuegrasses imp@rtémt‘uﬁderstoéy grasses and graSSQlike plants. Déndélion,
- potgntilla, and clover (Trifdiium sgpc)\were common forbs.

Drainage and Disturbed Type: This consisted of two. small subtypes

at .elevations of 8,86@ féet,and above. Disturbed sites were steep hil;sx
sides whieh'were cdﬁered by deep.snﬁw banks fér a considerable pqr?ion

of the.year,’greatly reducing the vegetative cover, Drainage sites (Fig.

' 8) consisted of both low gradient draihageé:anﬂ deprgssioés which received
abpve average moisture. Thig éype wés characterized bj sedge, blueérgsses,.

'spike trisetum (Triéetum gpieatum), and tufted bairgrass (Deschampsia

' caesgitos&)9 Dandelion, potentilla, and clover were commen forbs.
Timber Type: This type (Fig..6) was characterized by an Engelmann

spruce-subalpine fir climax with scatitered areas of lodgepele pine

(Pinus contorta), whitebark pime, and limber pine., Commen undsrstory

plants. wers low red huekleberry (Vaceinium seoparium); meadow rue

(Thalietrum s@po), and Heartleafl aruica (Arnica cordifolia). Data in
Teble I were collected on five elk feeding sites in semi-open whitebark'
" pine berdering the closed CRANOPY tinber type, and are not a'true

representation of the timber type.

v
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Figure 8. Drainage Type in the Spruce-Fir Zéuve,




RANGE USE.AND MOVEMENTS
| Elk

Durlng l965~66 1,830 observati@ns of indlvidual elk in T8 groups
- were recorded.by vegetabion type during 78 . observation trips in the study
area (Table III), Many elk(wwre Gbserved repeatedly on successive trips.

Elk were observed only an the fescuewwheatgrass zone in April, The
fescuefwheatgrass and sagebrushafescue types received all of the usage
noted{ Most use was. confined to publie lands adaacent to the game. range
but others have dbserved elk using portmons of the game range: extensively
‘during mid=winter° Certain_sqgth facing slopes and ridges,received the
most intensive.uée'(Table XT and Fig. 10, A.ppendix)‘° The timber ﬁ&pe‘of
the Dmug;asafir'zgne was used for éseape'and resting éeyero During the 
third week of April a decreased number of elk'was‘obs;rved‘on the winfer
r@nge‘bgt the nymber obgerved dgriﬁg ﬁhe feufth week‘iﬁereésgdq'.This was
prebably due to a heavy snow fa;; at the eﬁd'of the third week Wﬁichwcaused
a downward. movement of,elk. No élk were observed oﬁ.thg winter range aftér
May 6. Picton (1960) reporied elk leaviﬁg the Sun Biver'yintef range in
Northern Montana, during the last wéek in April, - | | )

Elk were not dbéerved again until the'lést'week of Méyo Almost ail
were in the fescuewwheatgrass and sagebrushnfescue types of the sprucenfir
zone. This suggested a rapid upward movemenx through the 1ntermed1ate -

Douglas~fir zone,

During late Mﬁy and early Jvne.twasyéar olds and calves of the

N . - ‘)"I
previous spring (yearlings) were observed toggitber in small groups. Cows“ﬁ-

were generally observed'sipglonr in small groups. Bulls were rarely

observed at this time.




- PABLE III. PERCENTAGE DISTRIBUTION BY MONTH OF 1,830 UBSERVATIONS OF INDIVIDUAL ELK IN 78
GROUPS ON THE FESCUE-WHEATGRASS AND SPRUCE-FIR ZONES,

Fescue~Wheatgrass Spruce-Fir
- Zone - Zone . : -
Month Fescue~" Sage- Fescue- Sage- Drainage- Timber Total

Wheat- brush Wheat- brush- Disturbed Type

grasgs Fescue grass Fegcue  Type

Type ~ Type - Type Type -
April ' 55/7y 45/11 - . - 605/18==-/
May 91/8 - - 6/3 3/3 - - 28I /1h
June ' - - 92/9 8/5 - - 105/1%
July — - 27/7 23/4 32/8 18/3 78l /22
August - - 57/3 - 43/6 .51/9

- - - - 100/1 1/1

Septenber -

"&/ 'Eerceﬁt of individual elk dbservations/nﬁmber of groups.

‘g/- Total number of individual elk ébservations/ﬁumbér of groups.
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In June extensive usé wa.s maae of the xerie'feseueaﬁhéatgrass type
' by cows.‘-NeWborn calves were first observed on the 4th of June. They
~ were in the sagebrush-fescue type. Dense sagebrush was twice dbseéved
to be used for goneealment of ca;ves tempo?arily'left alone by cows,
. Cows formed larger groups in mid-June and frequently remainéd in open.
parks foer the entiré day; |

In July increased use was made bf the timber typq during the dai
with feeding periods restricté& o early mbrning ahd late evening, This
may have been partially caused by the inereasing numbérs‘of ingects. The

, ‘ . .
greatest numbers of elk were obsefvea during July because. of the large
aggregations present., Two grouﬁs of 106 aﬁd one group of 80 were counted.
" Blk uwtilized fhe highest segments of their summer range from early fo
midaJuly feeding om ridéé tops and high open parké. In late July elk
use decreasea on tﬁe high ridges and increased on the iower more mesic
: sagébrush~feséue and &isﬁy@bedpdrainage‘typeso . This may havé been due
to a desiccation of forbs on the more xeric sites.
A sharp decreage in the groﬁp size and pumber of elk cbserved

occurred in August. - A similar oﬁservgtipn was made by Kirsch (1962) and
‘ Stevens (19655. Elk us;d low heavily timbered areas and timbered
I draiﬁages in the,spruéé=fir ZOHGoi*ViSiQn‘WéS extremely_iimited in thgse
areas. . '. . |
| In January 1965, two elk, a cow and a cglf, were individnally:parked'l
: with neck bands to ald in deterﬁining seasonal movements. - Relocations

were recorded only for the cow (Fig. 1). . Bight relocatioms, twe on the

~ ez -
L A
T
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winter raﬁgeAﬁnd 8ix on the summer range, indicated a yearly mevement of
- at least 6% airline miles from winter to summer range;r |
Cattle

Cattle entered the Wall Creek spring range on June 15 during 1965
and 1966,  Cattle grazed and rested almost exclusively on the,fescue-
wheatgrass and sagebrushwfescue types of the feécue-wheatgrass zZone dufing'
mid-June, In late:Jhne and early July EOnsiderayle use was made of the
'aspennwillow type of thé fescue-wheatgrass zone and the tirber type of the
.Douglas-fir'zone for feeding and resting. During this period the feéscue-
.wheatgrass and sagebrush-fescue types were used very early in the morning
- and late in the gvening.‘

Cattle distribqtion ¢n the spriﬁé'rangé was affected by the Cattle-
man's Association rider who tried to keep the cattle uniformiy distributed,

Cattle entered the summer range by the i5th and 26th of July for 1965
and 1966 respectively, Most of the cattle started at the hiéhest.point‘pn
the summer range and worked dbwnward~gs the summer progressedo

During l9§5 cattle were falrly evenly d;étributed over the fescue-
wheatgrass and saggbrushmfeseue typeé bf the‘sprucesfir zone, In 1966
the fescue-wheatgrass type was lit%le.used through the first week Qf
- August, At thié time drainages éentaining the sageb;ush-fescue and
drainage-disturbed types were used almost exclusively. By mid-August
cattle were feeding héavi;y on the fescue-wheatgrass and sagebrusﬁ—fescue
types. Tiuwber {types were used as resting areas.

Cattle and elk were never observed to use the same area for feeding
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simultaneously even though cattle were on the Suﬁmer‘range auring the
period when the largest concentrafioné of elk were recOrded. BElk were
observed to run from one feeding site when ayproached by an Aﬁgﬁs?caw ‘
and calf, |
‘ Sheep
- Sheep range Iin the Gravellies ié restricted to the higher elevafions
in the spruéewfir zZone. Grazing begins when the_quéSt Service deterﬁines
| the rangé is "ready", usually about mid-July, The various sheep baﬁdé
leave the summéf fénge at different times due to different sized allot-
menté and sheep bands. o ; ‘ \
All observations on sheep We?e made on the'Stgndaxd Creek Allmtment._
Heaviest use was on the fescue-wheatgrass'é&pe‘with,distﬁfbed types |
" receiving moderate use. Grazing ocecurred iﬁ.the morning and from miﬁ-
afternoon on. Timber types were used. for- shade and restlng durlng the‘

day. Mbvements were largely controlled by the herder who followed a plan

established by the Forestts§rviceo




FOOD HABITS

A total of hoy661 ingtanees of plaﬁﬁfuse was reeorded en 199 feeding
sites.to determine the importance of various plant species in the elk,
cattle, and sheep diets. Feeding site examinations were cenducted
immediately after the feeding site had beeﬁ vacated by feeding animals.
Each "bite"‘from‘a plant was recorded as one instance of use as described
by Knowlton (1960)° The pércent of the diet comstituted by each plant
gpecies was computed for each feeding site. These percentages were
totaled and averaged using the aggregate percent method (Martin et al,
l9h6)o. Davbenmire transects were run in conjunction with éach individual
feeding site to determine the percent canopy coverage of each species on
the feeding site, The average of the differences between the percent of
the diet and the percent canopy coverage for each species was tested
statistically by a two-tailed t-test at the five percent level- of
significance (Li, 1965), . The hypothesis tested ﬁas: tﬁere is no
significant difference betwean the perecent of the diet constituted by an
individual species znd its sbundance in the plant cbmmunity (exPressed
as percent canopy coverageé% Each.plant species was placed statistically
in one of three animal preference categories; (1) a positive preference
indicated the plant species was utilized in proportions significantly
greater than its abun&ance, (é) & neutral preference indicated the plant
_species was utilized more or less in propertion to its abundance, and
(3) a negative preferepqe indieatedfthe'plant_speciés was utilized in
proportions gignificantly less than its abundance., The results for the

two years could not be tested t@gether.staﬁigtically because of & methods
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change tPevéecond year. Iﬁ,ﬁ@st,casés,during:the first suﬁmer,.only
those species which ngejutiliéed were.idgntified by species on the
Daubenmire transeet, A;l other vegetation’was lumped under miscelianeéus,
grasses or forbs. This did.net take into ac@ounf plants'whiéh were
frequegtly present but seldom uiilized. This was eorrected the second
year by recording‘all,spgcies which could be'identified whether or not
they had.been&uéi;izedo- Even thpugh ‘the fesulfs‘for bsth jears follow
similar trends it is félt that the stabistical analysis fer.}9é6 is MQre.
meaningful. vThe?efore only the 1966 dataxare'includéd\in Tables IV, V
and VI, The 1965 aata are included in Appendix Tables XII and XIII,
LK :

Winter Range: A total of 7,79l imstances of plant use was recerded‘

for 38 feeding sites. Usage was divided as.follows: _grasses 96%,.forbs
é%a and br@wée 1%. A definite bﬁeferenee was in&icated.f@r'the new-
spring growth of Idaho fescue aﬁd'bluegrass; Tﬁése tj@ grasses formed
89% of the tétal dieto' No preférencelwas shown for either forbs or
browse. Browse was 0f iﬁportanée only once. This‘followed a iate,April
snow storm when fabbitbrusﬁ f@rmedvzz% of the diet on one sife.',

Summer Range: A total of 8,000 instances of use was.recorded‘fqr .

41 feeding sites., Usage was divided imto 67% forbs and 33% grasses.

Utilization of gragses decreased sharply in 1@@@ Moy ahdie@rly June when

forbs began to appear., No preference was shown for aﬁy grass speeles on
the summer range, All were taken in apparent preportien to their A

abundance or at a level below their abumdance.

\




TABLE IV, EIK FOOD HABITS AS INDICATED BY 15,791 INSTANCES OF PLANT USE AT 79 FEEDING SITES 1966,

Winter

Ap;il=May'
38 Feeding Sites

Summer
May-August
41 Feeding Sites

Number -%of %.of t-value Number

% of % of tevalue

Taxa, In- Diet Com- 380 ° "In- Diet Com- 410
: stances mun- plots stances mun- plobs
of use ity © crvor gfdge ity
Agropyron spicatum 579 5l/ hé/ +1,282§/ - = - -

. Agropyron subsecundum - - - - 156 2 3 «2,5878
Bromus SpPe : = - - - 118 1 1 +0.818
Carex SpP. - - - - 355 L 6 =3.3268
Fegtuca idahoensis 5433 7L 22 +16,9658 432 5 ik -5,1558
Festuca scabrells - - - Ca ok X 3 =5,4508

. Koeleria cristata 75 1 1 40,654 - - - -

- Poa. spp. 1381 18 11 +k,.738s 670 8 9 -0,386
Trisetum spilcatum - - - - 201 3 3 +0,338
Miscellaneous grass L = = < v EOL 6 6 404315
Total grass - - TThe8 95 - - 2627 30 - -
Achillea millefolium - - - - 206 3 6  -h.347S
Agoseris glaues - - - - 613 8 b 44,0198
Arnica cordifolia - - - - 209 3 tr 41,867
Delphinium bicolor - - - - : 128 2 2 - 40,204
Erigeron sDp. - - - - 90 1 3 =-2,3188
Geranium viscossissimum - - - - Sk 6 1 +3.1628
Geum triflorum . - - - - 400 5 5  +0,052
-Lﬁginus.sppo ) - -- - - 190 2 3 -0,129
Pedicularis cystopteridifelia - - - - 96 1 tr 40,735
Potentilla spp. ‘ o - - - - 505. . 6 10  -3.439s
Taraxacum SPPe - - - - 1331 17 22  -2,T7008
Trifolium spp. - - - - T 195 2 6 «3.6788
‘Miscellaneous forbs . 84 2 Y . -5,6858 575 7 11 -4,2608
Total forbs ' 8h 2 - - 4979 63 - -




TABLE IV. (Continued)
. ;'l_._/ Gnly thése species which comprised more than one percent of the total diet are included.

2/ as détemined by canopy coverage.

=3=/ 8 indicates a significant .tavalue which may be either positive or negative.

N
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Fig. 9 Forage preference in relation to abundance as expressed
by percent canopy coverage on the spruce-fir zone.

Usage of forbs showed a subsequent gain during the summer. A

positive preference was shown for only two forbs, pale agoseris (égoseris

glauca) and sticky geranium (Geranium viscossissimum). The data indicate

that with the exception of daisy (Erigeron spp.), the forbs for which
there was a significant negative t-value were the most abundant species
in the forb community. This trend also holds if all canopy coverﬁge
values are averaged for grasses and forbs (Fig. 9). This may imply that
some or all of these plants were not actually associated with a negative
preference, but that their abundance was so great as to more than satisfy
the needs of the elk.

Cattle

Spring Range: A total of 7,476 instances of plant use was recorded

on 37 feeding sites. Usage was divided into 70% grasses and 30% forbs.
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A positive preference was recorded for bluebunch wheatgrass, one-spike

oatgrass (Danth@nla unlsplcata), gnd needle«-and»thread° Jﬁnegrass Was
the only grass for which a negative preference was indicated. All other
grasses appeared to be taken im amounts fairly close to their abundance.

Among forbs, a definite preference was noted for prairie milkvetch

(Astrégalus.striatue) and faetard toadflax (Comendra'umbellata)° Prairie
. milkvetch Vas.takeﬁ'almest to the exclusien of all other species when
cattle first entered the rangeo‘ Arnica was the’only forb for which a
ﬁegative preferepce‘was indicetedo.

Summer Ramge: A totsl of h9652 instances of plant ﬁse was recorded

on 23 feeding sites, Usage was divided into 79% grassesiand 21% forbs.

A poslitive preference was shown for bearded_ﬁheetgrass, sedges, meadow

barley (Hordeﬁm.brachyantherum)ﬁ and bluegrass, Idaho fescue was also |
important -but was‘generally-teken.in-proportien %o ite abundance, A ‘
negative ﬁreferencelwas shown fer'the majoriﬁy of %orbs; A decrease in
the use of fofbs aceompaniedlby a tripling_of the average percent eanopy
coverage for fo;b gpecies on the summer range may account:for these
negative prefereneesa As with elk, itewould appear that the ebﬁpdence of
fbrbs was greatly in excess of the cattle needs.

| Sheep -

Summer Baﬁge: A total of 3,563 instances of plant usé was recorded

on 18 feeding sites. Usage was divided intoe 28% grasses and T2% forbs.
Most grasses were taken in proportien t6 their abundance except Idaho

fescue for which a negative preference was indicated. Idaho fescue,




TABLE V. CATTLE FOOD HABITS AS INDICATED BY 12,128 INSTANCES OF PLANT USE AT 60 FEEDING

4873

3722

SITES' 1966 ,
Spring a . Summer
June=July July-August
37 Feeding Sites 23 . Feeding Sites
: Number % of % of +t-value Number % &f % of te-value
Taxa . In= Diet Com- 370 In- Diet Com- 230
' stances mun- 'j'élm;s stances mun- plots
of use ity : of use ity
 Agropyron spicatum ‘ 727 10-]4—"/ _lpé/ +2°578S"3‘/ = - - -

' Agropyron subsecuadum - - - - 256 5 b 42,2098
Calamagrostis men‘tanensis 206 37 1 +1,661 - - - -
Carax sppe. 81 1 2 -0.452 1052 23 17  +2.712S
Danthonia intermedia - - e 9k 2 . 3 -1.830
Damtionia unispicata - 108 1 br +h, 5353 ot = - - Tl
Deschampsiz caespitosa - - - 146 3 3  =0.253
Fegtuca idaheensis 1109 6 19 =1.905 661 A 10 +0.995
Festuca scrabrelia - - - - 221 5 b 40,388
Hordeum brachyantherum - - - - T8 2 1 +25.6188
Koeleria cristate 99 1k =l 4288 = " - - -
Phleum alpinum - - - - - 62 1 br +1.367
Poa spp. 62T 9 9 -0,608 466 10 T 42,1228
Stipa columbiana - - - - 367 8 T  +Ll.43%
Stipa comata 1858 . 26 10 +5.9518 - - - -
Trisetum spicatum - - - - 223 5 2 +1.842
Miscellaneous .grass 58 1 1 +0.881 96 2 -1l 42,7198
Total grass 68 - - 80 -

’
o
D




TABLE V. (Continued)
' Spring Summer
June=-July July-August
37 Feeding Sites 23 Feeding Sites
Number % of % of +%-value Number % of % of . b-value
Taxa . In- - Diet Com- 370 In- Diet CLonm= 230
stances min- plots stances mun=".. plots
. . . of use ity of use ity
Achillea millefolium e - = - 68 1 5 =4 ,6508
Agoseris glauca - = - - T6 2 -1 #l.527
 Arniea sororia 66 = 1 2 =3,6708 - - - -
Aster canescens 117 2 1 +O. 44T - - - - -
Astragalus miser 343 5 3 +0.847 - = - -
Astbragalus striatus SUTOL 10 T 1 43,8668 e - - s
Comandra unbellata “220 -k 1 42,9638 & - =
Erigeron spp. - - - - 69 2 L =3°93GS
Geun triflorum - - - - "Ll 1 1 -0,899
Potentills spp. - - = - T2 2 7 =4.,178s
‘Taraxacum SpPe 143 3 5 =1,330 383 8 25 -=h,T7998
Prifolivm spp. .= - - - 82 .2 6 =5.3795.
Migeellaneous forbs 120 2 L -4 ,2918 90 .2 9 =h,5618
Total forbs . 1710 27 - - 885 ~20 e

J Only those species which cempr:l.sed more than one ‘percent of 'bhe 'botal diet are 1ncluded.

J As determined by c:an@py eoveragee

J 8 indicates 8. significant t=value wh:n.ch may be e::.ther positive or negative,
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bearded wheatgrass, and sedges were the msin grass and grass-like plants ¥
in the diet. ‘A'positive preferenée was shown fof pale agoseris,
potentilla, and sencio (Sengeio 8pP. ) whigh #ogeﬁher formed 30% of the
diet., When positive, negative, and neutfaljpreferences are averaged
for grasses and forbs, they éhow-é pattern gimilar toAthgt f&r elk and

cattle with the exception of a lower positive preference (Fig. 9).




TABLE VI, SHggP "FOOD HABITS AS INDICATED BY 3,563 INSTANCES OF PLANT USE AT 18 FEEEING ‘SITES
T L . - .
_ " Summer
July-August
18 Feeding Sites -
Number % of % of t=-values
Taxa - -In-  Diet Com=- - 180
: stances mun- plots
‘of use ity
Agropyron subsecundum 216 6=/ 62/ | +Q&017§/
Bromus marginatus 87 2 -k =1,153
Carex spp. . 149 h 9 =19kl
. Festuca idaheensis 164 5 10 - =2,7728
Hordeum . brachyantherum. 35 1 1 -3:548
Poa spp. - 76 2. 2 i_+O 635
Stipa colunbians 83 2 3: 9
_Trisetum spicatum . 80 2 2.
“Miscellaneous grass G2 .2 20 &
“Total grass 917.. 26, T=- !
. Agogeris g;auea o S5760 . - 162 kT
- 'Aster. spp. - . 85 - -2, trs -
Geraniun v1500591531mum : 73 2., 6. ‘
- Helianthells uniflora. - 33k 0 L9 s a2, l310 :
. Potemtilia spp- 366, . 100 .5 - a2:3283 ;
Senecio .sppe . 145 o 1. . ¥4,048s
- - Taraxacum Spp. 17T - 5 3 . 40,663 .
Thalictrum spp. 124 6 "1 +1.310
Trifolium spp. - - 90 3 b =1.868 -
Miscellaneous forbs 482 1 9 +1.350
Total forbs’ 2359 71 =3 L =

1
&
L

Only those species which comprised nore than one pefcent of the total diet are includedo

As
S

determined by eanopy coverage.
indicates a significant t-value which may be either positive or negative.

-




FORAGE UTILIZATIQN AND VEGETATiON CHARACTERISTICS

To. determine the effects of elk and cattle‘on the elk vinter range,‘
personnel of the Uo Se Forest Serv1ce erected four- one-acre exclosures
-adjacent to Wall Creek Game Range ‘in 1962 as follows: (1) a total
exclosure to exclude all'grazing animals, (2) an elk exclosure‘which )
excluded elk in winter but pernitted cattle to graze in spring, (3) &
-cattle exclosure which excluded-cattle in spring but aliowed elk to .
graze in winter- and (4) an elk-cattle execlosure Whlch permltted all
anlma;s to graze. o measure forage utllizatlon, I clipped and weighed
the.vegetation from 0096 square foot'circular‘plots located within the.
exclosures, Vegetation samples were air dried for at least two veeks
.ibefore‘weighing. In 1965, ‘ten plots were clxpped in July on each
exclosure after the cattle had used the range in spring. -In 1966, 20 .
plots:were clipped on each exclosure as follows: (l) in May after elk
'used the range in winter, (2) in- June before cattle used the range in
' spring and (3) in July after cattle used the range in sprlng° The
vegetatlon samples were converted “to pounds per acre (Table VII) in an
attempt to determine utlllzation and to evaluate the 1mpact of grazing
by cattle and elk on the "egetationo To help compensate for any errors
possibly due to inadequate sampllng, all measurements of the total
vegetation on each exclosure were totaled for comparison With 51milar
‘.-figures for each of the other exclosures° Figures for the total exclosure,_
elk exclosure, cat ttle exclosure, and elk-cattle exclosure were 7 25195
‘ 5,5883 53292, and b ;505 pounds per acre respectivelyt These figures -

indiecate the-greatest impact on areaS‘used‘jointly by cattle and elk., -
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TABLE VII. WEIGHTS PER ACRE FOR VEGETATION ON ELK WINTER RANGE AS DETERMINED BY MEASUREMENTS
OF .TWO HUNDRED EIGHTY 0.96 SQUARE FOOT CIRCULAR PLOTS IN FOUR ONE-ACRE-EXCLOSURES,

o ’ Blk-Cattle "
Total Exclosure Elk Exclosure Exclosure Cattle Exclosure

10 on

Agropyr A | ' ' ‘
" “Spicatum BﬂEﬂ/%ﬁﬁ%J.NW 62/ 101/ 82 210/ 234/ 94/ 81 50/ 24/ 132/ 309

Festuca

idafioensis 420/ 860/ 817/ 807 250/ 508/ 875/ 877 230/ 361/ k75/ 495 370/ 362/ 587/ 676

Miscellaneous \
grass 100/ 141/ 122/ 108 50/ 141/ 195/ 197 50/ 91/ 92/ 4 180/ 286/ 290/ 239

Total grass 650/1238/1174 /14k9 Y70/ T11/1171/1156 1490/ 692/ 661/ 620 600/ 672/1009/1224
‘Total forbs 1400/ M6T/ k7h/ 727 60/ 324/ 552/ 564 680/ 300/ 469/ 593" 800/ 262/ 502/ 223

" Total - - o .
vegetation 2050/1705/1648/2176  1110/1035/1723/1720 1170/ 992/1130/1213 1400/ 934/1511/1447

;/ All figures indicate pounds per aere in the following sequence: afbter use by cattle in
spring 1965/after use by elk in winter 1966/before cattle use in sp;ing‘l966/after cattle

use in spring 1966,

)
w
o

L]
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They further suggest a greater impact by elk than by cattle. The
difference in pounds per acre for total vegetation betwéen ‘the elk~and
the cattle exelosures-is.due primarily to the greater abundancé of forbs
on the former., The difference in pounds pér écre'betwéen the'elkmcatfle‘
hexclosure and the’elk and the cattle exclosures is due primarily to the
greater abundance of grass on éach_of the two latter excidsﬁreso

Porage ubtilization by elk during the ﬁinter gmounfed-to 15 and 33%
on the exclosure usea Jjointly by cattle and.elk and on tﬁé exclosure uged '
only by elk respectively. That the overall intensities of use for bofh
éxclosureé was similar is indicated by the fact that Poﬁh_containeé
épproxiﬁately the same quantiﬁy of vegetatién-when élk ieft the winter
fangeo | | ’

Forage ubilization by cattle was masked by gontinﬁea-plaﬁt'g;owth
@uring ‘the period they were on the épring range. ‘5ata from'fheltotal
exclosure indicated a total vegetationvinc;ease of 32% for this period;:
If 32% potentiél vegetation increase is assumed for botﬁ fhe elk and elk-
cattle exclosufes during tﬂis same pefiod ‘then a-total'perceﬁt utilizétion
of 34 and 19% respectively is indicated.

Basal intercept of plant species_wﬁs meééured-glong a 100 fgot'line
transect in each of the four exelosureé-in May. 'This ﬁrovided an index
for plant density and species cemposition, Plant'density‘as indicated
by tofa; basal intereept_ekpressed,as a percentage differed between
exclosures\(T&ble VIII). The percentage value was greatest for the teotal

exclosure. Values for the others in order from highest to_lowest were




VEGETATION COMPOSITION OF ELK WINTER AND SUMMER RANGE AS DETERMINED BY

TABLE VIII. -
S s MEASUREMENTS OF BASAT. INTERCEPT ALONG 1,000 FEET OF LINE TRANSECT,
' Winter Summer
, One Acre Exclosures Three Seven = “Two
Taxa Total Bk Flk- Cat- Gome.. - Forest . Forest
Exel.  Exel, Cattle tle Range ILand Land
“ 100 100 Exel. Execl, Exel, Exel,- Exel:. -
Tteof fH.of 100 100 . 150 350 100 -
Tran- Tran-  f%.0f - ft.of fteof ft.0f fto.of
sect gect Tran- Tran- Tran- Tran- Tran-
. ' - sect sect seet . seect sect
Agr@?yr@m Spicatum Oo.‘-‘i;/ 008 ' 093 003 207~ . 03 Go'?
Festuea idahoensis 8.3 7.3 Ts1 6.3 C bk 2.7 2.4
Koeleria cristata - Ool -0.3 0.2- 3.3 0.3 =
Poa SPPoe )4'5-6 303 300 | 1.2 "'302 005 ®o9
Stipa . colunbiana. . Com - I Y R - -
Stipa cemata - e - - - 163 1.k -
Miscellaneous grass Q.1 0.1 0.1 0.1l - 0,1 2,0
Antennaris spp. - - - Ol 0.3 0.2 0.1 0.3
Phlex SpPe. = - 0.1 0.3 o= 0.2 =7F
Miscellaneous forbs 1.k 1.0 0.7 0.k 1,0 1.1 5.3
Total vegetatlon 7 12.6 11.7 - 10.8 16,1 T 6.7 11.6

_/ Percent of total transeet intercepted by each species.
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elk exclosure, elk-cattle exclosure and eattle exclosure. Most of the :
difference in plant deﬁsities was atﬁribgtaﬁle to Idaho fescue and
'biuggrasseso‘~Decreé§eé'in values for these é%éééésﬁwas accompanied by
an ineréase in values for Junegrass, Columbia needlegrass (§E£Eg'
colunbiana), pussytoes, and phlox (gg;éﬁ spp.)?

These data indicate a lower value for plant density 6n the exclosure
grazed by elk alone than for either the e%cl@sure grazed by,catt;eAal?ne
or the execlosure grézea_by cattle and eik cqmbineda I de not believe thgf
the indieated differences in plant densities are dﬁe kfe) g?azing aléne,
Other ecologicai factors poasibl& m@sked the influenee of grazing. - The
four exclosures are located on.a low erested rldge With 8 slope of fowr.
to six percent. The t@tal exclosure is l@cated towards the bottom and
the catitle exclosure is l@eated tﬁwards the top of this ridge. Distgncé
between exclosures 1s sbout 30 yards. The lower portlonﬂof the slope .

originates in a dominant fescue-wheatgrass type and the upper portiem.
-terminates in a dominant sagébfushnfescué type: ~The intermediate area is _
occupied by an ec@tone between the two, .

I established fifteen 6&6 foot exclosures by the placement of
.agr@nomy cages on the forest and game range as fellows./ game range three,
Forest S@rvice winter range sevens and’ Sunmer range fiveo Metﬁéds for
detérminﬁng percemt u&ilizatl@m were the same‘as for the larger exclosureso
- Clippings on the @a&tle spring (elk wznter)g and summer range, (eattle and
elk), were made as f@llows} (1) in May after use by elk 1n Winter, (2) in
| June befbre use by ca&tle in spring, (3) in duly after use by cattle in

)
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spring, (&) in July afterlusg by elk in summer, gB) in Jul&~bef®re use by-
cattle in summer and (6) in Oe%dber after use by catitle in summer,
Measurements for each individual exclosure are given in Tables XIV, XV,
and XvI in the Appendix,

Conibined daﬁa for the game range exclosures (Table IX), indicated
usage values of 2h and 8%.for grass and forbs respectively by elk in
winter. Total vegetation ubilization was 21%° Bluebunch Whgatgrass and
IdahO'fescue were heav;ly used. The high indicated utiliz#tiog of blue-
bunch wheatg?ass is‘prebably fairly representative of its use on other
areas, Howaver, its relaﬁi%ely high density here (Table VIIT), allows
more aécurate measurement bn these three eiclosures than en others.

Tﬁe sevenzexélospres on the forest winter range were on south, west,
and soutb§est facing‘slppes ahd,ridgetqu which usually remein free 6f
snow during ﬁinter and receive heavy uée'by elk, Elk utilized grass and
forbs 33 and 34% regpectively with the heaviesﬁ use on Idaho feécue, L8%.,
Total utilization was 33%. Cattle frequently use thesg sane éreas during.
spring. .Ufilizatipn of grass and forbs was 15 and 57% réspectively, |
Idaho fescue was the most heavily used érass with 48% utilization. Total
utiiizgtion was 34%.

Three of the fi&e exclosures 6n summer ra@ge were' in areas expected
1o réceive heavy elk and cattle use. Elk utilization tetaled 18% with 21
and 15% on grass and forbs respectively (Table X).' Elk ﬁﬁilizaﬁion was
probably masked soméwhat by rapid early éréwthfon the summer_réngg,._ﬂgﬁtle

utilization totaled 48% with 58 and 33% on grass and forbs respectively.

]




TABLE IX. FORAGE UTILIZATION BY ELK AND CATTLE AS INDICATED BY WEIGHTS OF VEGETATION FROM
o TWO HUNDRED THIRTY 0.96 SQUARE FOOT CIRCULAR PLOTS é/ ON THE FESCUEaWHEATGRASS Z@NEo

Winter Game Range Winter Bange Ferest Land
3 Exclogures’ T Exclosures
After Eik Use After Elk Use Before After Cattle Uge
Taxa In-  Oub- % In- Out- %  Cattle In- Out- %
o side side wutil- side side util- use side  gide ubil-
15 15  izh- 35 '35 igge 70 30 30 iza-
plots plots +tiem plots plots tion plots plots plots +tiom
Agropyron spicatum 2972/ 187 37 38 39 = 37 36 o1 =
‘Festuca idahoensis 365 °51 31 201 1ok L8 125 155 8L 48
' Koeleria eristata- 3k 4ﬁ&~ <. 19 15 21 15 - = -
-Poa 6pPo _ 37 3 8 39 31 21 17 - - -
Stips comsta 5 . 65 - T3 59 19 68 69 87 -
Miscellaneous grass T 23 = 11 8 27 =3 39 34 13
Total grass 799 605 2F 381 256 33 265 299 253 15 &
Total forbs 206 189 8. 173 11k 3 - 196 232 100 57 "

_Total vegetaﬁien 1005 79k 21 554 370 33 . 461 531 353 3h- -

ﬂ/ Onemhalf ef the plets were within 6x6 foot exclosures. The ethers were outside the
exclosurese . o .

.;/ All figures except % utllizatlen represent pounds per acreo




" TABLE X, -

FORAGE UTTILIZATION BY ELK AND CATTLE AS INDICATED BY WEIGHTS OF VEGETATION FROM '
ONE HUNDRED FORTY@SEVEN 9,96 SQUARE FOOT. CIRCULAR PLOTS 1/ ®N THE SPRUCE=FIR ZONE,

Summer Range
5 Exclosures
=ATber Flk Use - Before After Cattle Use
In= Out= % Cattle In- - Out- %
side side util- use - gide side wtil-
- 20 20  iza- 25 bl Ll iza-
plets plots tion plots ‘plots plots tien
Grass .12832/ 101h 21 109 - 1252 523 ‘58
Forbs =~ _809 691 15 597 - 791 531 33
2043  105hF 48

‘Total - 2092 1705 18 1691

-ggu

L/ oOne-half of the plots were within 6x6 foot exclosures.

The.others. were outside the plots.

2/ A1l figures except % utilization represent pounds per acre.




=39~ ,

Fifty foot line transects were installed\and the basal intercépt of
vegetation measured in cengunction with 12 of the 6x6 foot exelosures |
(Table VIII?Q These data indicate the’highest total vegetation index on
the game range exclosureso The seven exclosures on key forest land
winter range areas sﬁovﬁ-thé lowest index of total vegetation deﬁsity.

—

Individual transect measurements are recerded in Table XVIT Appendix.




RANGE RELATIONSHIPS
Four criteria were presented by Cole (1958) and reviewed by Stevens
(1965) Ffor determining competition between big game and livestock, These
eriteria arés (1) that game and livestock use the same range areas, (2)
that game and livestock use &he‘same forage plants, (3) that the forége
plants are an important socurce of forage for either‘gaﬁe or livestock,
and (4) that ﬁhg ferage4plémts are in limited supﬁly or deterierating.in

preduction as a result of combined use. I used these criteria in an

attempt te evaluate competition between elk and egttle-as well as between -

elk and she@ﬁo A ueaningful inmterpretation of.the last criterion was
difficult because no?data on range trends were avaiiable for periods
previous té my study. |
Flk-Catble N

U, S: Forest Service gfazing records showed appfeximately 650‘cattle
on.the Wail Creek'spring and summer ranges in 1937. The numbef‘of caﬁtlé
increased to approximetely 750.by.l9héo These early records showed eattle
grazing ocn the sprigg famge for the emtire months of iﬁne and Ocjtbber°
Grazing on the summer range oeccurred during July, August, and September.

From 1960 on, catitle grazing was vestricted to the spring range frem..

- approxXimately mid-June to wid-July. The summer range was grazed from mid-

July to mid-Betober. With the purchase of the Wall Creek Game Range in
l960~619 ‘the Fish and Game . Department acquired and retired theé grazing
rights for 311 head of eattle which had formerly grazed on both the forest

spfiﬁg and summer ranges, Since 1960, eaﬁtle animal vnit months h@ve'been

reduced from approximately 1,400 to 500 on the Wall Creek spring range.,
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Numbers of elk on the Wall Creek Unit have.increased. from the ﬁid;
;930Fs as was previoqsly noted., . ‘

_ﬁata in Tables IV and V indicated only three plant species of
signifiaance,in eit@er,diet were ﬁsed iﬁ comuon by both elk and cattle
oﬁ the elk winter rangeo Theselwere blﬁebuneh Wheéﬁgrass, Idého fescue
and bluegrass.’ Daté from the seven e#cl@sures on key.elk winter range
(Table IX), indieated heavy utilization oily on Idako fescues 48% by
both elk and cattle.  This pr@bdbly d@és g@t represéﬁt exeéséivgluse
_ because of the différenée in time of use by e;k‘gnd eattle.

.Da§a from'?&bles IV and V do nob suggest“competitipn between cattle
and elk on #he summer range. For each grass speeies-for which catﬁle
displayed a‘pesitive'prefereﬁeeg elk displayed a negatiﬁe or neﬁtrai
ﬁreference,.'The.same h@ldé true for férbso Whefeas‘éﬁe élk diet consisted l
mainly of forbs, the cattle diet consisted mainly of grass. Tt would
aﬁpear that the foed habits of eéch-animal é@mplimented that of thé other
on the summer range, | ' ‘ | -

: Elk-Sheep ’

An early.hist@ry of overgrazing by sheep along é,sheep ériveway in
.the Gravgllies ig indicabted by the f@llowing qu@%ati@n from a Ferest
Sérvice report:(i926)o "éontinuoué_mvergrazing for years ﬁés been 5o
severe as to kill even the sagebrush., By July 12, 1932 ouly 12 days -
.after sheep had.beeﬁ admitted to the Natienal Forest; this lénd had been .
* stripped of pracﬁigglly_all usable vegetation, ?hié is publiq_é@ma;n'_

1

land on which no comtrol of grazing is in effect.” U. S. Forest Servieed

7
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sheep grazing records from 1932 to the present indicate a eteedy reduction
in the numbers of sheep, and time spent by sﬁeep on the summer range»
This is represented by a reduction of 30 to 60% in the. animal unlt months.
on different allotmentsa ‘ '

During my study elk were not dbserved to use areas in conJunction
with sheep. Slnce elk were found in areas directly adjacent to sheep
allotments, and were dbserved on the Standard Creek Alletment before sheep
arrived, it is possible that elk and sheep are not compatn.ble° Slmilar
ebservatlons were noted by Stevens (1965),

When censidering the percent of the diet and the percent of the-
community constltuted by each plant speciesa the summer food habltsfof
elk and sheep (Tables IV and-VI) followed.almost identical trends-for
grasses, Pale agoseris was the only fofb for whieh a mutual positive
‘preferences was 1ndicatedo The flve ferbs used.in common by sheep and
elk forned'36 and 39% of'thelr-diets respective;yo- Farbs fo;med 72 and
.67% of the sheep and elk diets respectlvelyo Thie indicated a poesfbility

for competltion for forbS¢
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Figure 10. Grid Map of study area for use with Table XVII in showing

locations of elk observations.
and exclosures are also shown.

Locations of line transects




TABLE XI. PERCENTAGES-OF 1,170 INDIVIDUAL ELK OBSERVA~-
TIONS ON WINTER RANGE, APRIL—MAY 1966,

LISTED BY i SQUARE MILE.

Percent

' _ Percent
Location of Elk Location of Elk

Percent

Loeation of Elk

' _-D51‘/' 0,8
Eh 1,2 H6®
ES 807 . HT -
F1 ‘1,0 . © I8
Flt 19.5 19

e
w p
o

1T ONO O
° .
.O\W0 O o -

CHEBAE
- B
l..-.l
FEO~0
H o o

;/ See Figure 10 for loecations.
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TABLE XII. FOOD HABITS OF ELK AS INDICATED BY 3,830 INSTANCES OF
' PLANT ‘USE AT 18 FEEDING SITES 1965 .

Summer
Juné~-August
18 Feeding Sites
Taxa ~° ' DNumber % of % of t-value
In- Diet Com- 180 -
stances '~ 7un- plots
- - - Lo of use ity .

. Carex Spp. - 0 v. . 136 -'Bé/ #“/ ‘-@,738§/
Festuca idahoen51s b 1 12 =3.k258
Poa sppe = . .0 -l wl- 213 5 .5 +0.585
Miseellaneous grass,j i -235 6. 10 =2.7358

"Total grass i T f:';,f 625 1y - -
A¢hillea mllefolium <y 108 37009
Agoseris glauca: " _;; -fjff;296_ 8 .2

. As-ber SPP° -_:.,_‘ “‘\ i 217 ) 5\ 3
- Erigeron spps .- v .l : 7106 3. 2°
Geranium viscossiss1mnm.ﬁs - 15h -k 2
Geum triflorum . © o esdhee o b2
Potentilla sppa. ;‘_-”ST,f:' 55~ k4 5 L
_ Taraxacum spp. .. -~ = - 1065;. 25. 21 +2.5308
- Trifolium spps - - - ao e 1020 2 9 - =3.9938
Viola nuttallii =~~~ -~ ?-_'.--'1-116_' 3 1 42,632
" Miscellaneous . forbs co T W 22 -2,5228
: TOtal fofbs R }--;n,‘;:29h5 5 - ’ - ’

o

: 5 L

_/ Only these specles whlch comprised more than one percent
of the total diet are included.

g/ ‘As determined'by canopy coverages : )

g/ S indicates a 31gnificant t-value Which may be either
pos1tive 0r negative.




TABLE XIII. FOGD HABI‘I'S OF CATTLE AS INDICATED BY 5,349 INSTANCES OF PLANT USE AT 2’4—

+z-«::. FEEDING SITES 1965.
S . Spring Summer
June=July July-August
. 10 Feeding Sites b Feeding Sites
Taxa, Number % of % of t-value Number % of % 6f. t-value
- In-, Diet Com- 200 In- Diet Com- 280
‘stances man- plots stances mun- - plots
of use ity of use ity ’
Agropyron gpicatum 383 183';'/ lrg-/ o +l.913 3“/ - - - -

‘Agropyron subsecundum - - - - - 463 15 5 +2,5158
Bromus spp. - - - - 37 2 1 +1.268
Carex sppe. 56 3 2 +1.604L h55 17 11 +3,0878

 Danthonia unispieata . .. 59 . 2 b 41,338 \ . - - - .
Festuca idahoensis sh33< 20 23 =0.407 ~301“ 10 12 -1,103
Festuca seabrelia o - - - 8 v 3 2 +1:358"
Koeleria cristats 87 L 2 +1.48% - - - Lo
Poa sSpD. - ~258 .= 13 5 +2, 7195 380 13 8 2,425
Stipa columbiana = - - 167 6 3 +1.752
Stipa comata L2 17k +2. 7373 - - - -
Miscellaneous grass T2 L 1 +2.489 230 9 5 +1,680
Total grass 1760 - 81 - - 2111 75 - -
Achillea millefolium - - - - 32 1 5 -2,044
Agoseris glauca - - - - 60 2 1 +1.1406
. Arnica sereria 30 2 2 =5.250 - - - -

" Astragalus spp. - 58 3 2 +0.487 - - - -
Taraxscum SpP. 131 3 1 +1,238 231 9 19 =2,9728
Trifolium spp. - - - - " 108 .k 9 -2,275
Miscellaneous forbs 72 4 1 =1.708. 138 5 20 -6,5698

" Total forbs 291 12 - - " 569 21 - -

1/ only those species which comprised more than one percent of the total diet are included.
_g/ As determined by canopy coverage.
3_/ S-indicates a significant t-value which may be either positive or negative.




TABLE XIV., FORAGE UTILIZATION BY ELK AS INDICATED BY WEIGHTS OF VEGETATION FROM THIRTY.
0.96 SQUARE FOOT CIRCULAR PLOTS “/ ON THE FESCUE-WHEATGRASS ZONE 1966.

Winter Game Range After Elk Use

BExelosure 3

_ Execlosure L Exclosure 2
Taxa . - In- Out- -&h “Fn-- Outs - In- . Qut- % )

o ‘ side gide wbil- side side wutil- side side util-

5 5 iza- 5 5 iza- 5 5 | dza-

_ plots plots tion plots "plots.  tien plots. plots tieon
_Agropyron spicatum 118=/ 58 51 - holy 372 12 348 .130 63
Festueca -idahoensis 188 352 28 .~ - - - 608 ho2 34
Koeleria cristata k2 3k 19 - 4y . 86 - - 16 1 12
Poa Spp. k2 .52 - .. -58 . - Lo 28 10 8 20
Stipa comsta 56 5k h 106 . 122 - 1k 18 22
Miscellaneous grass % 3» . - beo10 0 = 0. 26 -

Total grass 762 . 584 23 636, 632 "1 996 598 ho -
© Total forbs ) 136 254 - 190 : 202 - 292 110 62

Total vegetation 898 838 T 826 83k - 1288 708 45

exclosureso

;/ Oneehalf of the plots were within 6x6 foot exclosures.

The others were outside the

'-‘;/ All figqres except % utilization represent pounds per acreo

- 8-}-‘@




. TABLE XV, FORAGE UTILIZATION BY ELK ‘AS INDICATED BY WEIGHTS OF VEGETATION FROM SEVENTY
0.96 SQUARE FOOT CIRCULAR PLOTS 1/ ON THE FESCUE-WHEATGRASS ZONE 1966.

Winter Renge Forest Iand After Elk

Exclosure b Exclosure 5 Exclosure 6 . Exclosure 7T

Taxa Tn- Oub- % - In- Oub- % In=- OQut-" % - Im- Ouk=" %
side side util- side side wutil- side side wubtil- side side util-
5 5 iza- 5 5 iza= 5 5 dza=- 5 5 izg=-
plots plots tion Pplots plots . tion plots plobks +tion plots plots Hion

1h2 - . 130 28 78 8 -

_Agf@pyron spilcatum ’42?-/ 26 38 =
2k 144 b3 188 130 31

Festucs idaheensis 154 92 - 4o 146

Total vegetation 4o 382 22 600 318 4T 586 286 51 626 kgh 21

2
=
O

3

Koeleria cristata 42 20 - 52 66 50 2h 6 6 - 0 16 20 -
Poa spp. - 38 66 - - 8 L 26 6 T k6 5h =

" Stipa comata 32 Ly - 58 30 48 . 108 46 57 100 130 -
Miscellaneous grass = 4% = = o 6 ko - = = - 6 . -
Total grass . 308 252 . 18" 280 236 16 514 206 6L 350 348 - I
Total forbs - 184 130 29 320 82 h 72 . 86 -- - 276 146 b7

{7




TABLE XV. (Continued)

. Winter Range Forest Land After Elk
Exclosure 8 Exclosure. 9 Exclosure 10

Taxa, © In=- Out- % - In- Out- % - TIn= Out- % -

side side util- side side’ util- side side wtil-

-5 5 iza- 5 - 5 iza- 5 5 iza-

. plots plots tion plobts plots +Hion plots plots tion-
Agropyron spicatum 64 - 4k © 31 - 8 - 28 1 50
Festuca idahoensis 3% 96 . - W76 198 58 168 100 k4o
Koeleria cristata - = - - - - L 12 -
Pos spp. 2 Ly . 38 14 100 ¢ 38 62 20 8 60
Stipa comata - 158 1ho 1 - = - - - 54 22 - 59
Miscellaneous grass 38 . 40O - 26 ' - -

Total grass - 338 . 358 - - 602. 24k 59 27k 156 L3
Total forbs 172 112 '35 110 -'130 - 80 110 -

Total vegetation ~ 510. k{0 18  7l2 37k &1 358 266 25

1 One-hdlf_of the plots.were Wiﬁhin 6x6;foot;exélosures. The others were
outside the exq}gsures.' All plots were clipped.in May.

2/ All figures except % utilization represent Qﬁunds per acre.

=0G=
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TABLE XVI,

N

FORAGE UTILIZATION BY CATTLE A3 - TNDICATED BY WEIGHTS OF VEGETATION FROM SIXTY

0096 SQUARE FOOT EIRCULAR PLOTS _/ ON THE FESCUE- WHEATGBASS ZONE 1966,

Spring Range Forest Land After Cattle
Exclosure 5 Exclosure 6

Exelogure 7

Taxa In- Out-. ¢ © . In~ Out- . % In-- Qut- %

: ’ side . side wutil- side side util- .side side util- ,

5 5.  dza-. . 5 5  izae 5 5 iza- 2

o plots plots tion plots plots tion plots plots tion !
Agropyron spicatum ,122—/ 126 - %0 66 - L 22 -
Festuca. idahoensis - - 170 126 . 26 182 62 66
-Btipa comata 16 6 . 0 46 82 . - Th. 60 19
Miseellaneous’ grass hé 50 . - 6 6 0 58 hh. 2ok
‘Potal grass 18k 192 - 262 280 ‘- 328 - - 188 i3
Total forbs 180 86 s 1Th 54 69 - 98 170 -

Total vegetation ¢h- . 278 24 436 33+ 23 426 358 16




TABLE XVI. (Continued)

s o : Spring Range Forest Land After Cattle
-Exclosure- 8., - Exclosure 9 Exclosure 10

Taxa In- Out-" % " In= Out- % In- Out- %

T side side ubtil- side side wutil- side side util-

5 5 izg- 5 5 dza-. 5 5 iza=-

‘ plots plots tlon plots. plets - tiomr  plots plots tion
Agropyron spicatum’ 26 26 0: C 12 66" - - - -
Festuca idahoensis - 18. - T 56 384 218 43 7k Th 57
Stipa comata : 25k -« - 3&2' - - T - o 24 20 17
Miscellaneous grass - 66 ho = 39 36 kb - 2 20 17
Total grass: = - . 36 M6 0 - 432 328 2l 222 11k Lo
.Total forbs - -332 112 - 66 4182 - 92 81 128 88 31
Total vegetation - . 696 - 528 2h 914 h2o = 54 350 202 42

;/ One-half of the- plots were w1ﬁhrﬁ 6x6 foot exclosures. The others

exclosures. A1l plots were clipped in JulYo

-g/ Al figures except % utllizathn represent pounds per apfe.

were outside the

-gg-
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. ! TABLE XVII. VEGETATION COMPOSITION OF ELK WINTER 'AND SUMMER_RANGE AS DETERMINED BY
' MEASUREEENTS OF BASAL JIWTERCEPT ALONG 650- FEET OF LINE TRANSECT. ’
Game Range Forest land Forest Land
- Winter: Winter Summer
Taxa Tran-. Tren- Tran- Tran- Tran- Tran- Tran- Tran- Tran- Tran- Tran- Tran- Tran=
‘'seet seet .sect sect sect sect sect sect sect sect sect sect sevi
#1 #2 #3 #h #5 #6 #7 #8 #9 #10 #11 #16 # 17
50 . .50 50 50 50 50 50 50 50 50 50 50 50
feet feelt feet feet Tfeet feet feet feet feet Tfeet Ffeet feet feest
Agropyron : _ : : ‘
~ spicatum _0,1}'/ Te3 0.8 0.7 04 0.3 - 0.5 0.1 0.1 0.,2'%/ 0.1 0.7
.Danthonia ‘ ' ’
“;unispicata - - - - - - - - - - Go6 - -
Festuca. - . ) :
“idahoensis  T.k - 5,9 2.5 0.1 2.5 1.9 1.5 6.7 kol 9.1 2.1 13.6
Koeleria : ' : R .
_cristata - 0s3 9.1 0.k 0.2 0.4 0.1 0ok 0.8 . 0.1 0.1 0.5 - 0.1
.Poa, Sppe 0,8 8.1. 0.7 1.k 0,1 0.1 0.6 0.6 ‘1.6 0.5 2.5 - 2.3
Stipa comata 0.5 1,8 1.7 - 1L.3 14 1.5 2.0 :3.4 . 0,1 0.1 = - -
Miscellaneous _ . - _ _
- grass 0.1 Ol 0.1 0.1 0.3 - 0el 0.1 0.1 0ol 063 367 0.3
Total grass 9.2 264 9.6 6,2 2,7 k.5 5,0 6,9 8.7 5.0 13.2 5.9 17.0
Total forbs,  O.k 1.7 1.1 1.5 2,0 08 1.,b 1,0 1,3 1.9 1.1 6,1 1.5
Total - ‘. ) : _ ‘
.Végetation 9.6 28,1 10.T (o7 k47 5.3 6.4 6.9 10,0 6,9 14,3 12,0 18,5

y Percent of 'bo'tal 'bransect intereepted by each’ spec:l.es..
2/ ‘Trapsect No. .1l was not included in the“text.
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