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Abstract:

A study was conducted in the Cottonwood Creek area in the prairie habitat of northcentral Montana
during summer and winter to obtain quantitative data on seasonal distribution, range use, food habits
and interspecific relationships of mule deer and cattle. Vegetation of the area included three major
types: Silver Sage, Big Sage, and Grassland. Canopy coverages and frequencies of occurrence were
determined for low-growing taxa on representative sites in each of the types. Use of vegetation types
by mule deer during both summer and winter was determined by recording the location of 1,812 and
1,086 observations of mule deer from the ground and air, respectively. The Big Sage and Grassland
Types combined received 81 and 99 percent of the use for summer and winter, respectively. Sixty-four
percent of the 2,332 observations of cattle for the period May 1 to November 1 occurred in the Silver
Sage Type compared to 31 percent in the Grassland Type. Both mule deer and cattle used the Silver
Sage Type during late summer. Food habits of mule deer were determined from the examination of 29
rumens and 79 feeding sites. Volume of browse averaged 43, 81, 60 and 59 percent of the rumen
contents for summer, fall, winter and spring, respectively. Forbs constituted 54 percent of the rumen
contents for samples taken in summer. Yellow sweetclover, snowberry, rubber rabbitbrush and
creeping juniper were the most important items in the diet during summer, fall, winter and spring,
respectively. Grass constituted 17 percent of the diet during spring but was insignificant during other
seasons. Grass accounted for 67 and 85 percent respectively, of the summer and early fall diets of cattle
as determined from the examination of 52 feeding sites. Forbs, including yellow sweetclover, were
important in early summer. Greasewood, snowberry, and chokecherry were shrubs used by cattle.
Hog-dressed weights averaged 70 percent of whole weights of 18 mule deer. Kidney fat indices for
mule deer collected between January and June averaged 108, 36, 20 and 11 percent, respectively, for
yearling females, older females, male fawns and yearling males.

An average ovulation incidence of 2.0 and a conception rate of 90 percent were determined for females
collected from January to April. Fawn:female ratios for winter were 106:100 and 104:100 as
determined by ground and aerial observations, respectively. There appeared to be some land use but no
significant forage competition between mule deer and cattle.
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ABSTRACT

_ A study was conducted in the Cottonwood Creek area in the prairie
habitat of northcentral Montana during summer.and winter to obtain
quantitative data on .seasonal distribution, range use, food habits and
interspecific relationships of mule deer and cattle, Vegetation of the
area included three major types: Silver Sage, Big Sage, and Grassland.
Canopy coverages and- frequencies of occurrence were determined for low-
growing taxa on representative sites in each of the types. Use of vege-
tation types by mule deer during both summer and winter was determined
by recording the location of 1,812 and 1,086 observations of mule deer
from the .ground and air, respectively. The Big Sage and Grassland Types
combined received 81 and 99 percent of the use for summer and winter,
respectively. Sixty-four percent of the 2,332 observations of cattle
for the period May 1 to November 1 occurred in the Silver Sage Type com-
pared to 31 percent in the Grassland Type. Both mule deer and cattle
used the Silver Sage Type during late summer. Food habits of mule deer
were determined from the examination of 29 rumens and 79 feeding sites.
Volume of browse averaged 43, 81, 60 and 59 percent of the rumen con-
tents for summer, fall, winter and spring, respectively. Forbs consti-
tuted 54 percent of the rumen contents for samples taken in summer.
Yellow sweetclover, snowberry, rubber rabbitbrush and creeping juniper
were the most important items in the diet during summer, fall, winter
and spring, respectively. Grass constituted 17 percent of the diet
during gpring but was insignificant during other seasons. Grass ac-
counted for 67 and 85 percent respéctively, of the summer and early
fall diets of cattle as determined. from the examination of 52 feeding
sites. TForbs, including yellow sweetclover, were important in early
_summer. Greasewood,.snowberry, and chokecherry were shrubs used by
cattle. Hog-dressed welghts averaged 70 percent of whole weights of

18 mule-deer. Kidney fat indices for mule deer collected between

- January and June averaged 108, 36, 20 and 11 percent, respectively,

- for yearling females, older females, male fawns and yearling males.

An average ovulation incidence of 2.0 and a conception rate of 90 per-
cent were determined for females collected from January to April.-
Fawn:female ratios for winter were 106:100 and 104:100 as determined

by ground and aerial observations, respectively. There appeared to

be some land use but no significant forage competition between mule .
deer and cattle.




INTRODUCTION

Range‘relationships'of mule deer (Odocoileus hemionus) ﬁave been
inﬁensively studied in various localities of Montana. Included.are the
studies of Morris and Schwartz (1957), Ssuth-(1957),-Wilkins (1957),
Lovaas (1958), Firebaugh (1969), Kamps'(l96§), Nelli; and koss (1969),
and Mackie (1970). Habitat types represented by these studies have in-
_cluded at least some plant'communities domiﬁated'by.coniferous forests.
Quantitative daﬁa are generally lacking for areas where the short—gréss
'prairie is the dominant habitat type. This type predominates through-
out much of the Milk‘RiQer breaﬁs in the northcentral parthof the State.
This areé, administered largely by the Bureau of LandiManagement and
used primarily for grazing by cattlé, supports a significantvéopulatibn
of mule deer. Dual use by cattle and déer has suggested the possibil-
. ity of interspecific raﬁge cdmpetition particularly on heads of coulees
an&~in drainage bottoms which receive heavy use- by catple. Overuse of
~ range by mule deer has also beén considered a likely possibiiity but
quantitative data are 1ackiﬁgr_ Since both deer and cattle are given
éonsideratioq in the 1969 management plan for the Cottonwood Creék
Grazing Association, i£ was desirable to secure datq on both classes
of énimals.

.The main objectives of this study, conducted during the summers

Ef 1969 and 1970 and the winter of 1971, were: fo obtain quéﬁtitagivé.
data on season;l distribution, rangé use and'food habits of muieudeer

and cattle in the Cottonwood Creek area; to evaluate interspecific re-
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lationships; and to utilize the information in developing critefia for

proper management of mule deer on prairie habitat types.
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DESCRIPTION OF THE STUDY AREA

The study area, with boundaries as .shown in Figure 1, includes
apprﬁximateiy 85,900 écres‘located about 7 miles north of Malta, Mon-
tana. Approximately 41,000 acres are used by.members of the Cottonwood
Creek Grazing Association (Appendix, Figure 10). Approximately 54 per-
cent of the 41,000 acres is pri&ately owned. Thirty-nine percéﬁt is
Federal land administered by the Department of the Interior.. The
remaining 7 percent is owned by the State. |

Major drainages, including Big Cottonwood,:Little Cottbnwood,
Garland and Assiniboine Creeks, flow in a southeas;erly direétion enp-
tying into the Milk River. These drainages form a deﬁdritic.pattern
characterized by lbng side coulees, many of which extend more éhan a
mile from the stream bottoms. Long side coulees appear to be more com-—_
mon on the north sides of the Cottonwood drainages tﬁan on the soutﬁ
~sides. These drain relatively smooth, gently sloped glacial till |
plains. Elevations én th; area range froﬁ 2,250 to 2,750_feet.) Meso-
zoic sedimentary rock (Southard 1969) lies underneath the glacial till
and is exposed in some areas.

Soils of the area are dominated by Brown and Solidize&-Solopetz

) .

soils of the northern .till plain (Southard 1969). Very shallow, light
colored calcareous clay lbam soils occur on steep aqd.véry stéep edges.
of till plains. Deep dark colored soils with loamy surface laye:s and

clay loam subsoils occur on nearly level to undulating glacial uplands .

(Soil Comservation Service 1969).
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Climatological data were taken from that recérded by the Bureau of
Reclamation at Malta (Appendix, Table 16). Mean températures for June-
: Septeﬁber were 66.1° énd 66.9° F for 1969 and 1970, respectively. These
were .a little above the normal of 65.3° F. .The number of frost-free
days was.ll7 and 122 in 1969 and 1970, respectively. The mean tempera-
ture for the period of December, 1970 througﬁ February, 1971 was 11.3°
F, Mean temperatﬁres for December and‘ianhary were below normal.
Average temperatures for February were not available for comparison.

Annual precipitation for 1969 and 1570 was 11.36 inches and 13.48
inches, respectively. Monthly variations can be found in Appendix,
Table 16. Total precipitation for the periéd of December, 1970 through

March, 1971 was 2.10 inches.




METHODS
Vegetation
The vegetation of the.study area was grouped'into-three types.baséd
. on major Qegetation characteristics. Each of the types was fufther di-
vided into subtypes based on minor differences. A reference collection
of plants from the area wés assembled to aid in the-idéntification of -
various species comprising the vegetation types and subtypes. Common
and sciertific names Wére from Booth (1950) and Booth and Wright (1959).
Plant composition of the subtypes chafacterized by low-growing yegeté—
tion was quantitatively sampled by a method similar to that described
by Daubenmire (1959). Several sites were selected iﬁ each subtypé,'and_
the vegetation within each‘of-twenty,‘2x5 decimeter.plots spaced at 10-
foot intervals along_four, 50-foot lines was anaiyzed. Canopy querage‘
.and frequency for each low-growing taxon were eétimated fof each plot. -
A fuéther measure of ground cover was ﬁrovided by recording ﬁhéther
each ieg of the 2x5 decimeter frame rested on bare groundé rock, 1itter
or living vegetation. ‘

-On subtypes where deciduous shrubs we?e_the dominén; life form;
canopy coverage was determined by crown intercept of the various shrubs
measured along 100-foot transect lines. .Heights of shrubs intercepted
were determined also. |

Distribution and Range -Use
Most observations of mule deer:wéfe made‘while I wasain a vehicle

or on foot with the aid of a 7x35 binocular and a 15-60X spotting écope
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during observation trips to areas where the animals were ‘concentrated
‘durihg a given season as'determiﬁed by general surveys of the area,
As opposea to systematic coverage of definitely established routes,
this method is justified according to Russo (1964). Obviously most
of thé observer's time is in areas where opportunitiés for observatioﬁs
of deer are greatest. During winter inaccegsibility limited ground ob-
servations in.some areas. Distribution of deer was evaluated for the
entire study area oncé a month as determined by‘observétions from a
fixed-wing airplane.’
Deer observed were classified as to sex, whether adult or faﬁn,
‘and activity such as feeding, beddiﬁg, etc. Both deer and cattle Wére‘
recérded'according ;o ocqurrencé'by veéetatioh type and subtype, and
for deer, slope and'exﬁosure. The-approxiﬁéte 1ocatiqn of each
. . R ;
observation of deer and cattle .was plotted oh a grid map.
Food Habits
Year-long trends in food.habité of mule deer were determined‘by
the examination of'rumen samples_from degr which I collected,from hunter-
killed animals, énd from deer accidentally killed on roads. A quart ru-—-
men sample from_eéch of 29 déef was analyzed using a technique similar-
to that used by Wilkins (1957) and others. |
'SUmﬁer and winter fooa habits of mule deer and suﬁmef food-hébits

of cattle were determined by the use of feeding site examinations. Sites
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were examined shortly after being vacated by feeding aniﬁals. When
practicable, availability of various taxa on feeding sites was deter-
mined by the use of twenty, 2x5 decimeter'frames as ﬁreviously described.
This provided a basis for determining preferencé when compared with the
data on usage of variéué taxa. One bite on a plant constituted one in-—
stance of use. The aggregate percentage ﬁethod (Martin et al. 1946) was

used to tabulate by month, season, or vegetation type, the results of

‘both feeding sites and rumen samples,

Wéights, Productivity and Population Characteristics
Sex,‘aée, whole Weights and hog—dréssed weights were determined
for deer collected in the.fieid. The age of deer was estimated by tooth
replacement or wear on the mandibular deﬁtition (Robinette et al. 1957).
Kidneys and kidney fat were weighed to evaluate physical condition

(Ransom 1965). Reproductive tracts were taken from all females collected

" from January to April. Fetuses were sexed and measured. Corpofa lutea

in ovaries were counted using the grdss ééchnique-deséribed by Cheatum
(1949) to determine ovulation incidence. Productivity and population
characteristics were determined from observed fawn:doe, fawntiadult and

male:female'ratios.




"RESULTS
Vegetation
The_fhree végetation types,. Silver Sage, Big Sage, and.Grassland,
(Figure 1) are included in the Temperate Grassland Biome (Odum'l959).
The Silver Sage and Grassland Types, in another section of the Milk
River breaks, have been generally described by ﬁartinkal(1967). The
species coﬁposition of types and sustypes for which quantitative mea-
surements Wére taken are in fable i and Appendix, Table 17. Ground
cover characteristics ;re in Tablé 2. Subtypes not quantitatively
sfudied but described from general observations include the Aban-
doned Méad;w and Deciduous Shrub Subtypes in the Silver Sage Type,
the Deciduous Shrub and Juniperus Subtypes in the Big Sége Type, and

the Cropland Subtype in the Grassland Type.

SILVER SAGE TYPE

This type occurs gn the floodplains of major drainages. It ex-
tends.into the bottoms of some side couleeé for shor£ distances. In-
cluded are four subtypes.

Sinerisuge—Agropynon Subtype. - Silver sagebrush (Artemisia cana)
and wéstern wheatgrass (Agropyron smithii) represent the dominant shrub
and grass, respectivelf (Table 1 and Figure 2). Other grasses and
grasslike plants commonly occurring afe Richardson needlegrass (Stipa
richardsonii’, crested wheatgrass (Agropyrbn cfistatum), needle—and-
thread (Stipa comata), junegrass (Koeleria cristata), and sedges (Carex

spp.). Shrubs, occurring in trace amounts are rose (Rosa spp.) and
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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 44 SITES.

SILVER SAGE TYPE BIG SAGE TYPE
Silver Sage- Big Sage- Artemisia- GRASSLAND TYPE
Agropyron Cottonwood Agropyron Sarcobatus Sarcobatus Stipa Juniperus
1 Subtype Subtype Subtype Subtype Subtype Subtype Subtype
Taxa 8 Sites 5 Sites 10 Sites 5 Sites 3 Sites 8 Sites 5 Sites
' GRASS AND GRASS-LIKE PLANTS:
Agropyron cristatum 13/ 5/112 40/ 1/5 - - -— — -
Agropyron smithii 100/18/74 60/ 8/38 70/11/58 100/15/67 33/ 1/8 25/ 1/14 40/ 1/12
Agropyron spp. 38/ 1/8 60/ 7/28 70/ 5/28 20/ 1/6 67/ 4/17 100/ 3/26 40/ 4/27
Agrostis scabra -— 20/ 1/5 — - -— - -—
Andropogon scoparius -— -— 10/ 1/4 -— -— -— 20/tx/1
Bouteloua gracilis 25/ 1/9 20/ 1/3 40/ 3/17 20/tr/1 33/tx/2 75/ 4/31 20/tx/1
‘ Bromus inermis -— 80/20/53 - 20/ 2/4 -— -— —
Calamovilfa longifolia _— -— 30/tr/53 C— - 13/tx/1 80/ 2/10
Hordeunm jubatum —-— 20/ 5/13 —-— - 33/ 1/5 -— -—
Koeleria eristata 38/ 2/18 — 50/ 2/15 e 75/ 5/41 60/ 1/7
| Muhlenbergia cuspidata - - 30/ 2/12 -— - 63/ 3/21 60/ 3/11
Poa secunda 63/ 1/8 20/tx/1 20/1/5 100/ 6/42 33/ 1/8 38/ 1/8 —
Stipa comata 50/ 4/28 — 70/ 2/14 20/tr/1 —— 100/13/69 40/ 3/18
Stipa richardsonii 63/ 5/33 — 50/ 2/9 40/ 3/17 —— — 60/ 3/20
| Unidentified Grass 13/tr/1 40/ 1/10 -—- 20/ 2/10 33/ 1/2 — e
Carex spp. 25/ 2/14 20/ 1/10 70/ 2/15 20/tx/3 — 100/ 9/54 80/18/61
CYPERACEAE - 20/ 3/17 — — -— - -
Total Grasses and Grass-like 100/42/99 100/53/99 100/32/99 100/25/89 100/ 8/38 100/43/98 100/35/93
FORBS:
Achillea millefolium 38/tr/4 10/tr/1 10/tx/1 — — -— 40/ 1/5
Anemone patens -— - -— -— — -— 80/ 2/22
Artemisia frigida 88/ 4/26 —— 60/ 2/14 60/ 1/8 38/tr/3 88/ 8/55 100/ 3/29
Artemisia ludoviciana 25/ 1/6 - 10/tx/1 20/tr/2 — 13/tr/33 -
Astragalus dasyglotis 25/tx/6 -— 10/tx/1 — —— — 20/tr/1
Astragalus spp. — — 20/tr/3 — e 13/tr/1 40/ 1/3
Aster faleatus -— -— —— — w—— -— 40/tx/6
Atriplex argenta — — 10/tr/1 20/ 1/4 33/ 1/5 — -—
Chenopodium capitatun — - —— — 100/10/73 r— —
Commandra umbellata 13/tx/1 —— 40/tx/5 - - 25/tr/3 20/tr/6
Erigeron caespitosa - —- - -— 13/tx/1 60/ 1/12
Glyeyrrhiza lepidota 25/ 1/5 40/ 2/9 10/tx/1 - -— _— -—
Grindelia squarrosa 13/tr/1 -— 10/tr/1 - 33/ 1/5 -— -—
Gutirresia sarothrae -— -— 10/¢txr/1 — — 50/ 1/13 40/tx/2
Kochia scoparia -— — — 20/ 1/5 67/ 4/35 — -—
Lappula redowski 20/tx/3 20/ 2/12 20/tx/6 20/tx/3 - -— —
Lactuca serriola - 20/tx/1 10/tx/1 — — -— 20/ 2/10
Lepidium denaiflorum -— - 20/tx/5 60/ 3/25 67/tr/5 -3 et
Medicago sativa -— 20/ 3/9 - -— — - -—
Melilotus officinalis 38/ 3/24 60/ 1/9 20/ 5/9 - S o
Malva spp. — 20/tr/5 — — — — ——
Monolepis nuttalliana — — - 60/ 4/20 33/tx/2 -— -
Opuntia polycantha 50/tr/4 — 50/ 1/5 80/ 3/18 67/tx/3 13/tx/1 60/tx/3
Petalostemon purpureum — -— 20/tr/1 -— -— 38/ 1/6 80/ 1/9
Phlox hoodii 13/tx/3 w— 60/ 1/15 — biand 100/ 4/3 60/tr/10
Pgoralea argophylla 13/tx/1 -— 50/tx/6 -— — 38/tr/5 -—
Sphaeralcea coccinea 38/tx/7 — 50/ 1/8 60/ 1/9 -— 38/ 1/6 -—
Taraxicun officinale -— 40/tx/7 10/tr/2 -— -—- -— -—
Tragopogon dubius 50/ 1/8 20/ 1/2 30/tr/2 -— -— -— -—
Vieia americana 25/ 1/7 40/ 1/6 60/ 1/11 20/tx/2 — 13/tx/2 20/tx/2
Yucea glauca -— — 30/ 1/6 — -— -— 20/tx/1
Unidentified Forbs 100/ 1/19 60/ 1/14 70/ 1/20 40/ 1/6 100/ 5/50 100/ 1/29 100/ 2/27
Total Forbs: 100/12/79 80/ 9/50 100/14/75 100/13/79 100/18/93 100/16/93 100/14/80
SHRUBS :
Artemisia cana 100/21/73 40/ 2/7 20/tx/2 60/ 6/20 m— 38/ 1/4 20/tx/2
Artemisia tridentata e ——— 100/16/57 80/18/54 67/ 1/5 ——— 40/ 1/3
Juniperus communis -— -— — -— — —— 20/ 6/8
Juniperus horizontalis -— 20/ 1/1 10/tr/1 — 25/ 1/4 100/41/72
Rhus trilobata - — 10/tr/1 -— — 13/tx/1 20/ 1/4
Roea spp. 13/tx/2 60/ 3/19 20/tx/13 -— -— 13/tr/1 60/ 1/5
Sarcobatus vermiculatus -— -— 30/ 1/2 100/10/28 100/23/64 — -—
Symphoricarpos albus 13/tx/1 80/14/42 10/ 1/5 — — — 40/ 1/4
Symphoricarpos occidentalis - 80/12/43 - -— 13/tr/2 -— 40/ 2/11
Total Shrubs: 100/22/73 80/33/68 100/18/64 100/32/85 100/24/68 63/ 2/12 100/48/80
Mosses and Lichens 25/ 3/13 — — ——- — 88/ 9/63 ———
Bare Ground 100/28/96 100/12/72 100/42/99 100/39/100 100/60/100 100/34/100 100/18/95

Includes those taxa with a canopy coverage of .5 percent or greater or a frequency of 5 percent or greater in at least one type or subtype.
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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common‘snowbérry (Symphoricarpos albus). Forbs include fringed sage-

wort (Artemisia frigida) and yellow sweetclover Qﬂelilqtus'officiﬁalis);

Mosses and lichens provide additionql vegetation cover.,

TABLE 2.. GROUND COVER bHARACTERISTICS OF THE SUBTYPES WITHIN THE THREE
VEGETATION TYPES. DATA ARE FREQUENCIES OF OCCURRENCE OF BARE
GROUND, ROCK, LITTER AND LIVING VEGETATION AMONG 3,280 POQINTS.

" Vegetation Number  Bare N Living
Type " Subtype Points Ground Rock Litter Vegetation
Silver Sage  Silver Sage- 560 251 --1 331 421
Agropyron '
Cot tonwood 320 6 - 21 73
Big Sage Big Sage- 800 36 4 33 27
Agropyron
Artemisia- 400 4t - 32 24
Sarcobatus
Sarcobatus 240 55 2 15 28
Grassland Stipa 640 32 10 24 34
Juniperus 400 10 1 37 . 52

1 percent of the total points in

each subtype.

Deciduous Shrub Subtype. - This subtype occurs mainly on mesic

sites along eroded channels of side coulees where they dissect the

floodplain. Shrubs commonly found include buffalo-berry (Shepherdia

argentea), abundant stands of snowberry, rose and an occasional skunk-

brush sumac (Rhus trilobata).
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Figure 2. Silver Sage-Agropyron Subtype (in foreground) and Cottonwood
Subtype (in background) of the Silver Sage Type.

Figure 3. Abandoned Meadow Subtype within the Silver Sage Type.
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Cottomwood Subtype. - This subtype (Figure 2) occurs in continu-
ous or broken stands adjacent to streams. Floral composition is in-
fluence@ by seepage. The dominaﬁt overstory consists of plains cot-
tonwood (Populus daZ#&ides). An occasional stand of box eldér (Acer
negundo) is found particularly in the side drainages on the south side
of Big Cottonwood Creek. Willows'(SuZix spp.) occur along the stream
bank in the Big Cottonwood drainage.' Canopy coverage of grasses is
greater than that for any other type or subtype (Table 1). Most common
in the understory are smooth brome (Bromus inermig), western.wheatgrass
and other wheatgrasses (Agropyron spp.). Forbs include aiﬁalfa (Medi—
eago sativa), wild licorice (Glycyrrhiza lepidota), western sticktight
(Lappula_redowskii) and yellow sweetclover. Common snowberry and
western snowberry (5. oceidentalis) are abundant shrubs with rose and
silver sagebrush oééurring in lesser amounts.

Abandoned Meadow Subtype. - Somle areas occupying parts of the
f;OOdplaiﬁ were once under cuitivation or were hay meadows (Fiéure 3).
Many of ‘the meadows consist‘of a mixture of alfalfa and smooth bromé.
Others are dominated by stands of crested wheatgrass or wild rye (Ely-

mus junceus). Yellow sweetclover occurs in the wild rye meadows.

BIG.SAGE TYPE
This type occurs on gentle to steep slopes adjacent to the flood-
plqins of major drainages and in the lower half of some side coulees.

Cover of living vegetation is less here than on any of the types studied
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(fable 2). Differences in vegetation composition appear to be due. to
variation in moisturé content of the soil and perhaps minor differences
in soil type. Included are five subtypes.

Big Sage-Agropyron Subtype. - Various degfees of association and
dominance occﬁr between big sagebrﬁsh (Artemisia tridentata), grasses
and forbs. Western wheatgrass, other wheatgrasses and blue gramé'>
(Bouteloua gracilis) are grasses'commonly fouﬁd.‘ This subtyée (Figure

4) exhibite the widest variety of forbs of all typeé and subtypes

?

studied. Included are yellow sweetclover, fringed sagewort, Hood's

phlox (Phlox hoodii), american vetch (Vieia aﬁericana), piains prickly-
pear (Opuntia polycanthé) among many others (Table 1 aﬁdvAﬁpendix,
Table 17). Shfubs occurriné in addition to_big ségebrush include
common and westerﬁ snowberry.

. Artemisia-Sarcobatus Subtype. - This-suBtyée (Figure 5) lies ad—»
jacent to the Siiver Sage Type and appears to be an ecotone between»;he
two £ypes. Shrubs represent the most abundant ciass of vegetatioq and
include big sagebrﬁsh; gfeaseﬁood (Sarcobatus vermiculatus) and silver
sagebrush. Western wheatgrass and Sandberg bluegrass (Poa gecunda) are
common in this subtype. Predominaping forbs include Nuttail monolepis
(Monolepis nutialliana), plains pricklypear, and prairié pepperweed
(Lepidium densiflorum).

S&rcobatus Subtype, —,fhis subtype occurs in.small scaﬁtere& pat-

ches near bottoms and mouths of side coulees. Greasewood is the most
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Figure 4. Big Sage-Agropyron Subtype within the Big Sage Type.

Figure 5. Artemisia-Sarcobatus Subtype within the Big Sage Type.
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abundant taxon. Other'shrubs occurring are big'éagebrush and western
snowberry. Strawberry blight goosefoot (éheﬁopodium capitatum) and sum-—
mer ‘cypress- (Kochia scoparia) are the predominant forbs. Grasses are
scarce. Wheatgrasses make up the bulk. | .

Deciduous Shrub Subtype. ~ This subtype occurs in or near the bot~
tom of side coulees. Shrubs occurring here include chokecherry (érunus
virginiana), buffalo-berry, red dogwood (Cornus stolonifera), skunk-
brush sumac,‘snowberry and big sagebrush.

Juniperus Subtype. - This is a subtype which oécurs on Qery steep
slopes, the bottoms of side coulees, and below rock ledges. Character-
istic vegetatlon consists of shrubs which include creeping juniper
(Juniperus horizontalis), common juniper_(Jﬂnipérus eommun?sj, Rocky

Mountain juniper (Juniperus scopulorum) and big sagebrush.

GRASSLAND TYPE

This type (Figure 6) occurs on tablelands ;bove major drainages
and in side coulees, Floral composition appéars to be influenced by
differences in moisture content of tﬁe soil due to differences in slope.
Included in this type are foﬁr subtypes. Quaking aspen (Populus tremu-
loides) occurs in dep;essions in side coulees and in heads of some side'.
coulees but not té the extent of constituting a subtype.

Stipa Subtype. - This subtype represents various degrees of assoc-

iation and domihance among grasses. Most predominant are needle-and-
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thread, junegrass, blue grama and plains muhly (Muhlenbergia aﬁspi—
.ddfa). Sedges occur here as well as mosses and lichens. Among forbs
are fringed sagewort énd Hood's phlox. Shrubs are minor in abundaﬁce
and include silver sage and creeping jﬁniper.

Cropldnd Subtype. - This occurs on tablelands and represents an
- agricultural disturbance. Cereal grains including wheat (Triticum
spp.), barley (Hordeum spp.), and oats (dvena spp.) are grown.

Deciduous Shrub Subtype. -~ This subtype (Figure 7) occurs on
mesic sites such as heaés of coulees and depressions in sides of cou-
1ees; Common and western snowberry are the most abundant shrubs pre-
sent (Table 3). Other shrubs commonly fouﬁd are rose, skunkbrush sumac,
buffalo—berry,‘Ehokecherry and golden currant (Ribes aureum). Sometimes
an understor& of creeping juniper is present.

Juniperus Subtype. - This subtype 1s found on gentle to .steep
sloping sides of couieés. Creeping juniper is the most abundant taxon.
An occasional common juniper is found. Predominant grasses and grass-—
like plants are plains muhly, Richardson needlegrass,.needie-énd—thread,
wheatgrasses and sedges. Fringed éay “ort, paéque flpwgr (Anempne pa-
tens) and wild ;ettuce (Lactuca serriola) are forbs commonly found,
Common and western snowberry and rose are deciduous shrubs occqrring

on this subtype.
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Figure 6. Grassland Type.

o
Figure 7. Deciduous Shrub Subtype within the Grassland Type.




TABLE 3. ANALYSIS OF THE VARIQUS PARAMETERS TAKEN FROM FIVE, 100-FOOT TRANSECTS ON THE
DECIDUOUS SHRUB SUBTYPE IN THE GRASSLAND TYPE.

Percent Number
Intercept Plants
. Percent (Canopy Per Average AGE CLASS3
Taxal Frequency? Coverage) 100 Feet Height Mature Decadent Seedling
Amelanchier 20 tr <1 3.0 e 100 -
alnifolia
Cornug stolonifera 40 1 <1 3.8 100 - -
Prunus virginiana 40 10 14 3.1 71 27 2
Rhus trilobata : 100 12 6 1.9 61 19 20
Ribes aureum 80 8 10 2.9" 82. 16 2
Ribes setosum 40 -1 1 1.5 100 - -
Rosa spp. . 100 15 30 . 1.7t 81 5 14
Shepherdia 60 o1 5 5.3" 25 75 -
argenteq ’
Symphoricarpos 100 19 . 52 1.4° 81 8 - 11
albus
Symphoricarpos 100 13 48 - 1.47 88 tr 12
ocetdentalis. -

! Includes all species of deciduous shrubs intercepted along five, 100-foot transect lines.

2 percent occurrence among transect lines.

3 Mature (0-25 percent dead); Decadent (25 percent and greater dead), Seedling (entire plant
current season's growth),

...6 "[_
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Distribution and Range Use
MULE DEER |

Areas'occupied by mulé deer during the summer of 1970 and the win-
ter of 1970-71 are shown ip.Figure 8. Average group sizes for the per-
iod June-September of 1969 and 1970 were 1.9 and 1.7, fespectively, An
average groﬁp size of 6.0 for the period December,l9702to-March,'1971
represented an increase of 231 percent from summér to winter.

Use of Vegetation ?ypes. ~ Duriﬁg the study 1,812 observations of
ﬁule deer from the ground and 1,086 from the air wére classified as to
occurrence on vege;atipﬁ types and/or’subtypes. Data for the summer of
1970 and the winter of 1970-71 are in Table 4. Data for the summer of
1969 were for sﬁﬁtypes only. . These.are in Appendix, Table 18.:

_SUmmer, - As determined from ground observations the Grassland aﬁd

Big Sage Types, which.constituted 62 and 19 percent of the study area,

accounted for 43 and 38 percent, respectively,. of summer observations.

Kamps (1969) also found a greater usage by mule deérlof the grassland
type as compared to other types during thi; season in tﬁe Spowy Moun;A
tains. The Siiver Sage Type accounted for oﬁly 19 percent'of'éhe sea-
sonal observations, but the ﬁercent of observations for Fhié tyﬁe:as
compared to all typés doubled from early'po late sumﬁer (Table 4).

This éorre;pondéd with é decrease in the peféent of oEservations in

the Big Sage Type which appeéred té be correlated with deéicca?ion.of .

forbs on the slopes.’ Méckie (1970) observed a shift to river bottoms
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TABLE 4. PERCENT OF GROUND AND AERIAL OBSERVATIONS OF MULE DEER ON VARIOUS VEGETATION TYPES AND SUBTYPES BY MONTH AND SEASON FOR THE SUMMER OF 1970
AND THE WINTER OF 1970-71. .

- . .
: June Jul: August September June - September December January February March D it - March

Vegetation Type 82/52 139774 144797 89/91 4547314 743 3067184 403/199 2377131 1,020/514
-Silver Sage Type: . i : ]

Silver Sage-Agropyron Subtype 11/102  6/—  15/7 2/~ 94 . /1 1f—

Deciduous Shrub Subtype 1/13 1/~ 3/2 -=/6 . 2/4 2/3 -=/1

Cottonwood Subtype 4f-— 3/-= 6/~ 3/-- .

Abandoned Meadow Subtype 1/-- 4/11 16/4 5/5

. Total 12/23 12/-~ 25/20 24/10 19/13 2/3 /1 /1

Big Sage Type: ’ .

Big Sage-Agropyron Subtype 22/10 37/21 16/11 32/14 - 26/14 28 41/19 44742 63/30 45/31

Artemipia-Sarcobatus Subtype 6/—— 4= 3/— 4f—= 4/— 6/~ - 3/-=

Sarcobatus Subtype

Deciduous Shrub Subtype 4/9 4/20 2/25 3/6 4/9 13 4/~ 2/--

Juniperus Subtype 10/8 7/== 1/-- 1/ 4/1 4f== 1/—
Total 42/27 52/41 22/36 36/20 38/24 41. 53/19 44/42 69/30 51/31
Grassland Type: .

Stipa Subtype 20/46 21/25 25/29 20/37 21/32 59 44/54 52/49 22/45 43/50

Cropland Subtype 3/5 3/— 2/2

Deciduous Shrub Subtype 8/2 10/33 18/21 9/33 12/28 1/21 tr/6 to /4 1/11

Juniperus Subtype . _18/2 5/1 7/1 8/-— 8/1 -=/3 4/2 9/21 4/7
Total 46/50 36/59 53/66 40/70 43/63 59 45/78 56/57 31/70 48/68

1 sample sizes: ground/aerial,
2 percent of monthly observations: ground/aerial.
3 Ground observations only.
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during summer and fall in the Missouri R;Qer breaks due to desiccation
of forage in adjapent uplands. A minor increase in use for late sumper
pas observed in the Grassland Type during the present study. Martinka
\(1968) observed decreasing use in the bunchgraés types with incréasing
use of bottomland types. Although the percentage of mule deer using
the Grassland Type did not change appreciably, percent use of the De-
c1duous Shrub Subtype increased as that - -on the Juniperus Subtype
decreased (Table 4),

Although monthly and seasonal trends in the use of vegetation
typeé as determined from ground and aerial observations were siﬁilar'
(Table 4 and Appendix, Iable 18), a greater percentage of deer ob-
served from the air were psing the Grassland Type as cpmpared tp.grpund
observations particularly in the Deciduous Shrub Subtype. Thig appeared
to be due to greater coverage by aerial observqtions of the Grassland
Type (Figure 1). Mulé:deer appeared to be more easily observed in the
Deciduous Shrub Subtype frpm the aip than from the groupd.

Winter. — Mule deer appeared to be cpncentrated on fewer types and
subtypes during winter than during summér. Observations from the ground
revealed 51 percent of the .use in thé Big Sage Type and 48npercen£ in |
the Grassland Type; Lovaas (1958) fouﬁd the prairie type to be the
major winter range in the Little Belt Mountains. Use of the Big Sage-
Agropyron apd Stipa Subtypes in the Big Sage and Grassland Types, re-

spectively, accounted for 88 percent of the seasonal use (Table 4).
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Percent of observations on the Juniperus Subtype in the Grassland Type
increased throughout the winter. Use of this subtype possibly was
underestimated because of the difficulty in distinguiéhing this subtype
from the Stipa Subtype when snow covered the ground. Mule deer were
rarely observed in tﬁe Silver Sage Type during.this season. Those ob-
served were in the bottoms of side coulees.

As in summer, data from aefial observations showed a greater per-
centage of mule dee£ using the Grassland Type than did data fr&m ground
observations (Table 4). Most areas on the south sidg of Big Cottén—
wood Creek were dominated by the Grasslénd Type. These areas were
ingcpessible by vehicle in winter. |

Use!of Slope and Expos;re. - Distinct changes in occurrence of
mﬁle deer on slopes.and‘exposures were apparent from summér to winter
(Tables 5 and 6). Sides of coulees received the greates£ use dqring
both seasons. Use on this slope increased from 39 perceﬁt in summer to
66 percent in winter. _Percent use also increased from summer to winter
on plateaus between side coulees.  0£ all deer observed ﬁeeding in sum-
mer and winter, 2 and 20 percent, respectively, Weré observed on this
type of slope (Table 5). The use of bottoms and heads of coulees de-
clined sharply from summer to winter. This appeared to be a résult of
snow accumulating in these areas. Loveless (1967) and éilbert et al.
(1970) concluded that snow depths of 20-24 inches and 18 inches, re-

spectively preclude the use of an area by deer. From general observa-

tions, snow depths on these two types of slopes were equal to or greater
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‘fhan depths mentioned. by these two studies.
During sﬁmmer, there appeared to be little preference between east,‘

west and'sou;heast‘exposures which tbgether accounted for 55 percent of
animals classified as to occurrence on exposure (Table 6).‘ During win-
ter a greafer percent of deer were observed on southeast exposures than
on any 6ther. |

TAﬁLE 5.' THE RELATIONSHIP BETWEEN ACTIVITY OF MULE DEER AND SLOPE.

OCCUPANCY DURING THE SUMMERS OF 1969 AND 1970 AND THE WIN-
TER OF 1971, BASED ON A SAMPLE. OF 1,901 OBSERVATIONS.

SLOPE
Side Bottom  Head Plateau ’
Number of of of of - Between

Activity - Observations Coulee - Coulee Coulee Plateau - Coulees
. Percent Percent Percent Percent Percent
Feeding: : ‘

Summer ! 92 34 27 34 3 2

Winter 267 69 9 -2 - 20
Bedding: - _

Summer 68 28 25 43 1 3

Winter 172 79 14 - - 7
Moving:

Summer 376 38 33 T 11 6

Winter. 282 64 7 1 10 18
Standing: o "

Summer 353, 44 31 13 10 3

Winter 291 57 15 3 12 13
TOTAL:

Summeyr . 889 39 31 17 9 4

Winter - 1,012 66 11 1 6

! Data from both 'summers have been combined.




TABLE 6. PERCENT OF OBSEKVATIONS OF MULE DEER OCCURRING ON EACH OF
EIGHT EXPOSURES FOR THE COMBINED SUMMERS OF 1969 AND 1970
AND THE WINTER OF 1970-71.

Number ' EXPOSURE :
Season Observations North Fast South West NE NW SE SW
Summer 642 8 19 13 18 12 6 18 9

Winter . 806 3 5" 14 15 12 11 27 13

Activity. - During summer, 82 percent of the mule deer observed
were moving or'stéﬁding. In many instances these activities were prob-—
ably provoked by the author disturbing feeding or bedding animals.
During Winter, obsefvatioqs were distributed evenly among feeding,
moving, or Staﬁding animals. Bedding deer were more:difficult to
observe. |

Periods of activity during both sﬁmmer and winter appeared té be
'rela;ed to feeding as shown in Table 7. buring summer , 74 percent of
‘thé observations were made frém 4:00 to 8:00 a.m., 20 percent éfter

4:00 p.m., and tﬁe remaining 6 percent between 8:00 a.m. and 4:00 p.m. "
.Winter, wiéh décreased hours of daylight, was not characterized by‘

- peaks of activity.in early morning and evéning. Seventy—seven percent
bf the observations were made between 10:00 é.m. and 4;00 p.m. Peri-
ods of fegdiné followeé a similar trend-(Table 7). Loveless (1967)

found that deer seek out direct sunlight during cold weather aﬁd ex-
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‘hibit a negative response to direct sunli@ht during warm weather.

 TABLE 7. PERCENTAGE DISTRIBUTION BY 2-HOUR INTERVALS FOR OBSERVATIONS

OF MULE DEER IN RELATION.TO ALL ACTIVITIES AND FOR FEEDING .
ONLY DURING THE SUMMERS OF 1969 AND 1970 AND THE WINTER OF

1970-71
i , Time Interval1
Total AM, P.M.
Season Obs. 4-6 6-8 8-10 10-12 12-2 - 2-4 -2=6 B
A11 Activities: : o :
Summer 906 43 31 4 tr2 1 -1 6 14
Winter‘ 973 —— 1 20 28 - 19 30 2 -
Feeding Only: ' o :
Summer 96 46 29 4. - - 1 9 11
i —

Winter 266 - - 16 24 18- 39

1 Time during summers has been corrected to Mountain Standard Time. .
2 tr -- Trace represents less than .5 percent of the observations for
a given period. . : '

CATTLE

A three—pas£uxe deferred rotation grazing system.was administered
by the Bureau of Land Management to three’grazing units of the Cotton-
wood Creek Grazing Association (Table 8). Two additional units, Upper .
Little Cottonwood and Bughouse, were‘grazéd but not acéording to gréz—

ing systems. Cattle were pastured on the association units from May 1

" to November 1 during 1969 and 1970. Areas occupied by cattle during

the summér of 1970 are shown in Figure 8.
During the summer of 1970, 2,332 observations of cattle were re-

corded as to occurrence on vegetation types and subtypes. Results are
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in Table 9. Each of tﬂe three vegetation tybes'ocqu?red in all three
grazing units of the Association, but the Big Sage Type was not rep-—
résented in either Pasture 25 or 27 within the West Garland Unit

(Table 8).

TABLE 8. GRAZING PLAN FOR THE THREE GRAZING UNITS UNDER A DEFERRED
GRAZING SCHEDULE FOR THE SUMMERS OF 1969. AND 1970.

. Animal
Grazing . Unit
Unit 1969 ) 1970 .Months
East Garland Unit: _
Pasture 17 May 1-June 5 May 1-June 5 500
Pasture 15-16 June 5-July 10 Oct. 1-Nov. 1 619
Pasture 26 Sept. 1-Nov. 1 June 5-July 10 - 549
Pasture 30 Sept. 25-Nov. 1 - July 10-Sept. 1 692
Pasgture 31 July 10~-Sept. 1 Sept. 1-Oct. 1 = 538
West Garland Unit: - ‘ o
Pasture 14 May 1-July 25 Aug. 10-Oct. 1 - 878
Pasture 25 July 25-Sept. 15 June 15-Aug. 10 605
Pasture 27 Sept. 15-Nov. 1° May 1=July 1 533
Lower Little Cottonwood Unit: : :
Pasture 11 Sept. 10-Nov. 1 July 1-Aug. 15 432
Pasture 12 July 15-Sept. 10 May 1-July 1 - 840
Pasture 13-24! May 1-July 15 Aug. 15-Nov. 1 1,277

! Pastures 13§24 are not included in the studyJarea.

}

Sixty-four percent of the total seasonal ob;ervations 6ccu¥red‘in .
fhe.Silver Sage Type. Most‘were in the Silver Sége-Agrqpyron Subtyﬁe.
The Coftonwpod Subfype was used large1§ for reéting.. Following heavy
use iﬁ"the major drainage bottoms, the cattlelmoved_to the Graésland. o

Type on adjacent tablelands. Firebaugh (1969) found cattle concen-
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_ trated in drainage bottoms when first placed on an allotment. The

Grassland Type recéived 31 percent of the seasonal use, most of which
occurred on the Stipa éubt&pe. The Blg Sage Tyfe received only 5 per-
cent of the seasonal use Which occurred mostly in June and July (Table
9). .Mbst cattle observed on this typé were ¢n gentle slopes. Use by
cattle in this type was probably influepced by an abundance of succu-
lent forbs early in the summer in the Big Sage-Agropyron Subtype.
Cgttle were observed feeding on greasewood in the Artemisia—S;rcobatus
Subtype early in June. |

The Bughouse unit, particularly Bughouse Coulee (Figure 1), ap-
peared heavily grazed where cattle remaiped in the. same areas during

most of the summer of 1970. Decilduous Shrub Subtypes received heavy

- use here in late summer as did other areas of heavy concentrations of

cattle. Chokecherry planfs appeared severély hedged in these areas.
Cattle typlcally fed during early morning and evening hours. They '
rested during the middle of the day. Concentrations were often near

. t

watering areas during the heat of the day.
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TABLE 9. PERCENT OF MONTHLY' AND SEASONAL OBSERVATIONS OF CATTLE FOR
THE SUMMER OF 1970 FOR EACH VEGETATION TYPE AND SUBTYPE.

Vegetation L June "July  August September June-Sept.

Type and Subtype - 3101 655 735 632 . 2,332
Silver Sage Type:
Silver Sage-Agropyron 29 44 49 36 41
Deciduous Shrub - - 2 2 1
Cottonwood ‘ L4 2 14 8 8
. Abandoned Meadow 10 11 11 23 14
Total 43 57 - 76 69 64
Big Sage Type: _ o
Big Sage-Agropyron - 12 L : 2 4
Artemisia—~-Sarcobatus . 10 . - L = 1
Sarcobatus _— - —— — \—
Deciduous Shrub ' ‘ - —~— —_ — - -
Juniperus U tr? —— : - tr
Total 10 12 —_— 2. 5
. Grassland. Type '
Stipa : 45 31 24 29 .30,
Cropland : - - -= - -
Deciduous Shrub I 2 - -— . - 1
Juniperus — —— — — —
Total : 47 31 " 24 29 - 31

Number of observations.
tr = Trace -~ less than .5 percent of the total anlmals occurring in
* a type or subtype during a month or season.

Food Habits
MULE DEER
Monthly‘and seasonalitrends in food habits were determined by the
examination of 29 rumens representing e&ery month except November.

Data obtained from 79 feeding sites for the combined summers of 1969
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and 1970 and the winter of 1970-71 included 18,360 instances of use..
ﬁesults from both methods are shown in Tables 10, 11, and 12.

Summer. - Forbs constituted 54 percent of the contents of nine’
rumen samples from deer collected in summer.‘ Yellow sweetclo&er, which-
‘accopnted for 27 percent of ﬁhe contents 6f éumen'samples, was the
leading item. ‘Greatest usage was in July (Table 10). Precipitation
during July, 1969, when samples for this month Weré collectea, was above
normal. This probably increased availability. Mackie (1970) found yel-
low sweetclover to be the ﬁoéﬁ impbrtant item in the diet during summer
in the Missouri River breaks. Other forbs commonly found in.rumené
during this season were wild lettuce, alfalfa, and soap-weed (Yuecca ‘
glauca).; Flower buds of the 1a£ter were the plant péfts eat;n. Alfalfa
decreased in the diét from June to July but increased to the greétest
seasonal ;amount in Augugt as use of the bottomland subt&pes by &eer in—-
creased (Table 4). Browse, which accounted for 43 péréenftof the summer
ﬁiet, was represented by a wlde varlety of déciduous shrqbsi Qf these,
buffalé—berry was tﬁe most important, constituting 15 percent of the‘
seasonal &iet. Others includgd snowberry, rose and skunkbrusﬁ’(Table
10). willow occurred in Augustqsémples.whiéh cé;responded'with an in-
creased use by mulé deer of the bottomland subtypes., Use of deciduous
shrubs in the diet iqcreased'from July'to August Whgn browsé:became Fhe'.
leading forége class in the dief. Use of grass was negiigibie during

summer.







































































































