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Abstract:

A study was conducted to evaluate factors influencing distribution of white-tailed deer (Odocoileus
virginianus) along the lower Yel lows tone River in eastern Montana during summer 1984, and
winter-summer-fall 1985. Relationships between riparian vegetation, cattle grazing, and other land use
practices and distribution and habitat use of deer were determined using radio telemetry, spotlighting,
and aerial distribution surveys. The influence of cattle grazing on native vegetation within mature
cottonwood, green ash, and shrub cover types was evaluated using percentage canopy coverage
estimates and vegetational profiles. The amount of riparian cover (forest + shrub) was the most
important factor influencing deer distribution along the study area. Deer preferred cover types
dominated by woody riparian vegetation during the day and agricultural fields during the night. Alfalfa
was the primary crop used in summer. Deer shifted from alfalfa to grain and sugar beet fields during
fall. Deer used fields with residual crop material available during winter. Distribution and availability
of crop types, season, and cropping practices were factors influencing use and selection of agricultural
types. Deer avoided (P<.05) areas with cattle. Cattle grazing generally decreased shrub cover and
increased grass cover within sampled types. During hunting seasons deer increased movements and
used islands and uplands more than other seasons.
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ABSTRACT

A study was conducted to evaluate factors influencing
distribution of white-tailed deer (0Odocoileus virginianus)
along the lower Yellowstone River in eastern Montana during
summer 1984, and winter-summer-fall 1985. Relationships
between riparian vegetation, cattle grazing, and other land
use practices and distribution and habitat use of deer were
determined using radio telemetry, spotlighting, and aerial
distribution surveys. The influence of cattle grazing on
native vegetation within mature cottonwood, green ash, and
shrub cover types was evaluated using percentage canopy
coverage estimates and vegetational profiles. The amount
of riparian cover (forest + shrub) was the most important
factor influencing deer 'distribution along the study area.
Deer preferred cover types dominated by woody riparian
vegetation during the day and agricultural fields during
the night. Alfalfa was the primary crop.used in summer.
Deer shifted from alfalfa to grain and sugar beet fields
during fall. Deer used fields with residual crop material
available during winter. Distribution and availability of
crop types, season, and cropping practices were factors
influencing use and selection of agricultural types. Deer
avoided (P<.05) areas with cattle. ' Cattle grazing
generally decreased shrub cover and increased grass cover
within sampled types. During hunting seasons deer
increased movements and used islands and uplands more than
other seasons. . : :




INTRODUCTION

Riparian areas ﬁrovide the primary habitat for white-
tailed deer in eastern Montaﬁa (Allen 1968, Swenson éﬁxal.h
1983, and Herriges 1986). Many riparianm habitats,
eépecfally botfomlaﬁds associated Qith'iargé rivers are
privately oﬁned and used for production of agficﬁltural
crops and livestock. Only lihited daté are available 6n
relationships between ;and use and management practices and
white—-tailed deer ecology and'distribation in those.
habitats.

In 1980, theée Montana Departﬁent of Fish, Wildlife, and
"Parks 1nitiétea studies to evaluate pqpulatiqn ecélogy and
habitat relatianships of wgitg-tailed deé;valéng thé
intensively f;rmed lower Ye}lowétone'River. These included
detailed investiéations of population chéracteris;ics‘and
‘dynamics (Dusek 1985) and habita; qsé relggionéhips.
(Herriges 1986). | ' B

My study was initiated in July 1984 fo provide
additional Aata'qh habitat relationshipé. Specific.
objectives were: 15 to determine distribution ana.habitaq
use of white-tailed déer in relation tq ripérian vegétation
and land uses along the léwer Yellowstone River,ﬂand 2) to

evaluate possible specific influences of livestock grazing
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and other land use practices on distriﬁution,‘habitat use,
and abundance of Aeér in river bottom habitat. ?iéld l
studies were gbnducted primq¥11y dpring Julyi§eptembef

1984, January-March 1985, and July-December 1985.




DESCRIPTION OF STUDY AREA

The study area, encompassing 118.9 km? of.floodolain--
and islands, extended approximately 50 km‘along the |
Yellowstone River between Glendive and the Elk Island
Wildlife Management and Recreation Area.kEIWMA) near Savage
(Fig. 1). Three‘intensive study units, seiected.as |
representative of major land uses mithin the totallarea,
were located near Glendive, at tbe‘mouth of Burns Creek,
and in the vicinity of. the EIWMA. |

Physical and/or biotic characteristics of the river
valley within the total study area have been described in
various detail by Holder and Pescador (1976), Smenson
(1978), Pescador and Brockman (1980), Dusek (1981).'Eoggs
(1984), and Herriges (1986). 1In summary, the Yeliowstone
River flows north-easterly through a 1 -5 ko wide alluvial
floodplain at elevations ranging from 625 m at Glendive to
574 m on the EIWMA. The floodplain is bounded by terraces,:
steep "breaks”, and rolling uplands interspersed by
numerous draws and several tributary drainages emptying
into the river from the northwest and southeast. Soils of
the floodplain are deep fine sandy loams and silt loams
underlain by stratified fine sand loam to silty clav

alluvium (Holder and Pescador‘1976L

’
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Figure 1. The lower Yellowstone River study area.
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The climate is continental, characterized by sunny
warm summers and cold winters with moderate snowfall |
(Péscador and Brockman 1980). Average monthly.temperatures
range from -11 C in January to 22 C in July. Precip;tation
averages 30-36 cm annually, 807% of which falls duringv
April-September. Winter snowfall averages 71—&1 cm.
During theskgdy,the summer of 1984 was dry and thewiqter
of 1984/1985 near normal in temperature and precipitatiop,
while the summer/fall of 1985 was below average for
temperature and above average fér ﬁrecipitation (Fig. 2).

Vegetation cover types along the floodpléin ﬁave been
described by Boggs (1984) and Herriées.(1986). Those
of concern in this study included: ngavelbar, willow-
cottonwood thicket, young céttonﬁood, mature cottonﬁood.
shrub, grassland tfloodplain), mature willow, green ash,
slough, and agricultural fields. Plant species names
follow Booth and Wright (1966) and Booth (1972). éommon
names follow Scott and Wasser (1980). |

Plant cover on the gravelba? type (sandba; type of
Herriges, 1986) varied from none, to a few forbs and
grasses, to seedlings of easterﬁ cottonwood (Popu]ué
deltoides) and willow (Salix spp.).

The willow-cottonwood thiékét type consisted of
dense stands of cottonwood and Qiliow-saplings. The

understory was sparse, consisting primarily of grasses.
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The young cottonmwood type was characterized by a dense

canopy of young cottonwood trees with a grass understory.

Primary grasses were Canada wildrye (Elymus canadensis) and

marsh muhly (Muhlenbergia racemosa).

The mature cottonwood type, typified by a reduction in -

tree density and canopy from the young cottonwood type, was

usually accompanied by a shrub understory. Primary shrubs

included western snowberry (Symphoricarpos occidentalis)

and Woods rose (Rosa woodsii).

The‘shrub type wés~dqminated by Woods rose and westerp
snowberry. Some decadent cottonwoods persisted aﬁd dead—
standing shrubs were common.

The grassland type was dominated by grasses witﬁ

interspersed decadent cottonwoods and patches of silver

sagebrush (Artemisia cana). Common grasses Iincluded:

western wheatgrass (Agropyron smithii), prairie sandreed

(Calamovilfa longifolia), Canada wildrye, marsh muhly,

quack grass (Agropyron repens), needle-and-thread (Stipsa

cogata), smooth brome (Bromus inermis), and crested

wheatgrass (Agropyron cristatum).

The greén ash (Fraxinus pennsylvanica) type was
characterized by a dense ovérétory‘with an undersfory
ranging from shrubs to grasses. Priméry‘shrubs were
wegﬁern snowberry and Woods rose. Common grasses 1pc1udgd
smooth bromé, marsh muhl&, Caqada ;ildryg, andAbluegrags

(Poa spp.)-

(N .
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The mature willow type was dominated by dense stands

of peachleaf willow (Salix amygdaloides). The understory
generally consisted of smoothsbromeT
The slough type typically occurred along old river

channels. Cat-tail (Typha spp.), common reed (Phraémites

commugli), and horsetail (Equisetug spp-) dominated;

The agricultural field type cohsisted of graiﬁ, corn,
sugar beet, pinto bean, alfalfa, 6r sorghﬁm fields, apd
grass hay meadows. Alfalfa was éfowp for hay, cégﬁ |
-primarily fo? sileage, and others as cash crops. The grqss
hay meadow type consisted of floodplain grassland 6fﬁeq
interseeded with smooth brome'and some crested wheatgrasg,

Successional relationships for natural r;parian”
communities within the study area (Boggs 1984) are as
foliows: as-grével bars agé formed ﬁy river dynamics,
willow and eastern cbttopwoad seedlings mé§ bécomé
established. A cottonwéod seral stage follows. Uﬁder this
canopy a shrub lavyer éstablisﬁes with.ﬁestern snowberry an@
Woods rose dominating; The mature cottonwood stage 1is
replaced by the shrub sere, which 15 turnlis folldwgd by a
climax grassland sgage. Green ash‘may élso‘become climax
foliowing either a peéchleaf ﬁillow apd'sggdiiné willow
stage developed frop éomé gréVel/sandbaps or locally on
other sites, folldwing'willoﬁ—cottonﬁood thickéts o? mgture

cottonwood stages.
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uses along the study area, as determined by
from a questionnaire delivered to 43 1aﬁdpwper§'
B, Fig. 12), are summarized in Iable 1.. Livestock,
cattle, and irrigated alfalfé/hay were.most

economically, followed by irrigated cash crops

(sugar beets, corn, grain, and“pinto beans), dryland cash

crops, and dryland alfalfa/hay. Land use varied with

ownership, floodplain width, and the Lower Yellowstone

Irrigation Project, LYIP, (Herriges 1986) which diverfs

water from the river through canals to bottomlands below

the diversion dam located at Intake, approximately 25 km

north of Glendive (Fig. 1).

Table 1. Occurrence and relative importance of various
land uses on the lower Yellowstone River study
area as reported by 43 landowners. ' Proportions
.in_parenthesis. .

NONBER OF LANDOGNERS AND

LAND USE NUMBER OF ~REPORTED LEVEL OF INPORTANCE

PRACTICE LANDOWNERS 12 2 3 4 5

LIVESTOCK 35 (.81) 13¢.37)- 16(.46) 6(.17) - -

IRD ALFALFA/HAY 35 (.81) 13(.37) 13(.37) 9(.26) - -

IR CASH CROPS 22 (.51) 9(.41) 9(.41) 3(.14) - 1(.05)

DRS¢ CASH CROPS 12 (.28) 6(.50) 1(.08) 2(.17) 2(.17) 1(.08)

DR ALFALFA/HAY 11 (.26) 2(.18) 1(.09) 4(.36) 3(.27) !(t09)

os

lﬂhigheét level of importance, 5=lowvest
IR=irrigated S

¢ DR=dryland
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The Elk Island study unit (Fig. 3), which comprised 16
km2 and included the EIWMA, hés_been'déséribeq by Dusek
(1981) and Herriges (1986). . Aériqqltﬁtal-c?&pping pf
alfalfa, grain, sugar beeﬁs, pin;o beans, énd‘corn; aﬁﬁ.
livestock was the fundamental land use. This uﬁié ﬁé#:
composed of 28 ha gravelbar,'57 ha willdw—cpftonwodq.
thicket, 85 ha young cottonwood, 212 ha’matufe'coétonwodd,
liO ha shrub, 43 ha mature willow, 17 ha éfeen ash, 27 hél
slough and 595 ha of agricultural lands (Herr;ges 1§8§L

.The Burns Creek study unit (Fig. 4), 13;6 kmé, lies
approximately 9.5 km upstream from thé Elk Is}aﬁd unit.
The primary land uses were livgsgack production and |
cultivation of.sugar beets,'corn,‘grain, alfalfa, and
sorghum. Grass hay meadows élsb oécurred. This unit
consisted‘of 45 ha gravelbar, 53 ha willow-cott;nwood
thickef, 58 ha young'cottonwood, 235 h; maturé COtEAhWOOd,
58 ha shrub, 102 ha grassland, 47 ha mature wiiloﬁ,'4é_h5
green ash, 15 ha slough, and 393 ha of agrigulfufﬁl lands.

The Glendive study un@t-(fig. 5), encompassed 7.4‘
km2 at the southern boundary of the stuéy area. Livéstock,
alfalfa, grain, and grass hay meadow pfoductién weré-;he
primary land uses. Thié unit was.compﬁsed of 45 ha éravel-
bar, 82 ha willow-cottonwood thicket, 33 ﬁa young caftoﬁ—l
wood, 42 ha mature cottonwood, 43 ha shrub, 45 ha upland
gragssland, 63 ha floodblain grassland, 12 ha-maturelqillow;'

14 ha green ash, 6 ha slough, and Zib'ha crop lands.
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The harvesting of crops 6n the study area begins with
grain in August; followed Sy corn duriﬁg Sep;embgrlaﬁa
sugar beets and pinto bean; in dctober.' Alfalfa is
harvested for hay from 2-3 times annually; the first
cutting usually occurs in iune, the second cggting in July,
and a final cutting in Séptember;

Hunting along the river'Sottom occurred between
September 7 and December 8, 1985. Various seasons
included: archery (September 7-October 12);.ant1er1e§s deer
(October 13-December 1); general deef (chobe} 27-Decem$er

1); and pheasant (October 19-December 8).
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METHODS
Field Methods

Deer Distribution Surveys

Five aerial surveys covering the entire study area
were conducted during 1985, ﬁsiqg a Piper'SupeéCub, to
determine deer distribution; Surveyé included 2 in wiptér
(February 13 and March 18), 1 in s;mmer (Auguét 28); apd 2
in fall (October 8 and December 3). Flights were ﬁade |
during mormning and evening when deer wefe most active
(Herriges 19865. Number an& location of deér and the
habitat type occupied were fecorged; cattle d;stributioh

was also noted.

Deer Capture and Marking

DeerUWere Eaptured on the Burns Creek and Glendive
study units using'clover traps'(Clovér 1954) and cannon nets
(Hawkins et al. 1968) from January through Mar;ﬁ 1985.
Corn and green alfalfa were used as bait. Deer were fitted
with either individually recognizable neck bandsfér radio
collars. A total of 39 deér-were éaptured; 26 éc Burns
Creek (9 radio-collared) and 13 at Glendive (8 gadio-
collared). The Elk Island study-unit was éolely used for
spotlight surveys, thus precluding the need for mbnitoyipg

marked deer.
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Relocation

Deer were relocated primarily tﬁrough radio telemetry.
Aerial relocatiéns were obtained from a~P1per SuperQub at
approkimateiy 2 week intervals. Relocations were also
obtained through triangulation (Heezen and Tester 1967)
using a 2 element anteﬁna mounted on a vehicle. During
fall 1986, 5 triangulation éeséions, spaﬁning 8-hour
periods, were conducted at the ﬁurns Ctéek study unit using
2 truck—mouﬁted precision direction finding anteunna arravs-
(Telonics Inc., Meéa,-Arizona) és described by‘Herfiges
(1986). Accuracy 6f triangulation based on control beacons
at known locations was approximately 100 meters. Radio-
collared deer were also 1ocated‘by direct observation |
during aerial flights, walk ins, spotlight éurveys, anq
general reconnaissance of the étudy aféas as described Sy
H;rriges (i986). These ;echniqqés prévided a total of 558
felocatfons of radio-colléréd déer, including 416 at Burns
Creek and 142 at Glendive. kEach'relocétién Qas assigned ;
coordinate to the neérest 100 meter interval baséd oﬁ a
Univérsal Transverse Mercator (UTM) gfid: Timé, daté, and

habitat type were also assigned to each location.

Spotlight Surveys
Spotlight surveys were conducted at all 3 study unicts

to determine trends in use of éndsglectionfor

agricultural crop types. Surveys were conducted weekly

while travelingAéstablished_routes using a 200,000 or
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300,000 candlepower hand-held spotlight as described by
Compton (1986). Couﬁts began at igast one houf after
uniform darkness and lasted 1-~2 hours, the time when deer
activity is highest (Mohtgoﬁery 1963, Progufské and Duerre
1964, Herriges 1986). Data recorded includedAthe number of
deer observed in each field; date, femperature, rela?ive

wind velocity, and other general weather conditions.

Vegetation Analysis

Vegetation characteristics were analyzed within 3
cover types (mature cottonwood, shrub, and green ash),
under 3 different grazing intensitieé (lightP moderate, and
heavy), and in relatiom to 2 differeﬂt grazing ;easons
(summer or winfer). Percent'canopy coverage‘(ﬁaubenmire
1959) by species was estimated within 4 x 10 decimeter
quadrat frames placed at 5 meéer intervals along 3 para}lel
50-meter transects in each typg sampled. A spherical
densiometer (Lempon 1956) was used to estimaté overhead
canopy. Vegetation profile (Nudds 1977) was evaluated by
using a vegetational profile board placed at 10 meter
intervals along each transect withla cover density écore
recorded at distances of 10, 15, and 20 meters. Only
results recorded at 15 m are repo?teq beéause variatiqn was

greatest at this distance.
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Vegetafion Cover Mapping
| Vegetation cover;type maps for the entire study area
were p?epared usiﬁg aerial photographs and gr&und‘trqthipg.
Types delineated were: gravel bar; riparian forest, sarub,
grassland, and agriculture. Ripérian forgst type included
the willow—cottonwopd thickets, cottonwood, mature willow,

and green ash commuhity types.
Analytical Methods

Distribution

Distribution of deer along the study area was analyzed
by mul;iple regression. The river boétoﬁ was divided into
28 sections, approximately 1.6 km in ;ength, uéiﬁg
geographical features as boundaries whén-possiblei The
.number of deer observed in eaeh section fér each survey
flight was the dependent vafiaSle. Within each sectian
various habitat'attributes.were ﬁeasured, using a |
compensatiﬁg polar plénimeter or dot grid, as independent
variables. Variables.inciuded the totai aréé in each
section, amount of riparian forest, amqunt of shrub cover,
amount of riparian cover (riﬁarigﬁ forest and‘shrﬂb cover),
amount 6f island area, total amoﬁnt of.grazed aréa,
amount of riparian cover grazed, ;moﬁnt of ung?aéed
riparlan cover, total amount of agfigultufe, émoﬁn£ of

grain, amount of alfalfa, and amount of row crops (corn,
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sugar beets, and pinto beans). Various combinations of 6
or fewer éf the variables were tested individually’to
detérmine the best fit. | o

Overall densities of deer along the entire study area
were estimated for each survey flight by dividing'the
number of deer actually observedvin each section by their
relativetobservability. Observabiliﬁy was calculafed py
dividing the total number of deer observed during each
flight by the eétimated‘total number present calcui;ted

previously as a Lincoln Index (Dusek unpubl. data).

Habitat and Agricultural Use

Diurnal and nocturnal habitat use was based on radio-
collared deer relocations. Selection of agricultural crop
types was based on spotlight counts. Radib-coliéred deer
exhibited the same trends in cfop type selection as déer
‘observed in spotlight counts. Habitat use and selecfion of
crop types was evaliuated following methods described by Neu

et al. (1974).

Home Range

Indicators of home range size, minimum convex polygon .
and average activity radius.(AAR) (Hayne 1949) were
calculated by season using the TELDAY computer program
(Lonner and Bprkhélcer 1986). 0n1§ aerial and other
visually confirmed relocations were used. Numbér of

relocation points used by season ranged from 5 to 11 per
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animal. Dusek and Wood (1986) recommended tﬂat similar
numbers of relocations éhouid be empld&e& 1ﬁ analyéis 9f
sea;onal differences and'érends'in AAR. Both daytime and
t&tal (24 houf) home ranges and AAR‘é‘ﬁere calculated;
Because of the inherent sensitivity of the convex polygon
home range size to the nﬁmber of relocétions used (Mageg et
al. 1980), only AAR's were used in sfatistical gnalysés.'
One-way analysis of variance was uséd té detepmiqe |

differences in AAR's between age, season, and study unit.

Vegetation Analysié

Differences in percent canopy coverage, vegetgtfonal
profiles, and overhead canopy within- and betveen cover
types and graziﬁg‘treatments were'evaIuatéa using one-way

analysis of variance.
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RESULTS
Density Distribution Of White-tailed Deer

White—~tailed deer were distributed continuous}y aloné
the entire length of the study area, Qut rélative densities
varied (Fig. 6). Medium—higp (25-50 deér/kmz) to high
(>50 deer/kmz) densities occurréd dn 2 sections of river
bottom; 1 located south of Intake, the other ﬁear Savage.
Low densities. (K15 deer/kmz) wéfe indicated for bottamlands
near the mouth of Deer Creek (Fig. 6) and the portiﬁn of
river bottom between Intake and thelBurns Creek stﬁdy ﬁn;t.
Densities on the Burns Creek studf unit ranged from low to
medium-high, while densities on the Glendive unit were
medium~low (15-25 deer/kmz) to_me@ium-high. Sections of
the river bottom having low to.mediuﬁ-16w densities were
typically areas with 10w-river'siﬁuosity and smali amounts
of riparian cover. Sections with meaium-high'to ﬁigh
densities had greater river.sinuosity and iafge tfacfs of
riparian cover. .

Analysis of density distribution in relation to
habitat/environmental fact;fs among individual sections of
river bottom indicated.that riparian cover was the gingle
most important'factor affecting deer density/dis;ribution

along the study area. Eighty~three percent of the 1,570




Figure 6.
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DENSITY (deer/km?)

SAVAGE -l

Medium-low

Medium-high

Distribution/density of white~tailed deer along
the lower Yellowstone River study area, based on

the average of 5 survey flight estimates during
1985.
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deer observed during the 5 survey fliéhts were located in
ripariaﬁ éoyér. There was a significanc (£<;0001).dire€t
relationship between thé amount of ripariéh.cover (hg) ?nd
the average estimated number of deer per section of rive?
bottom for all seasonal surveys combineé (Fig. 7),'as well
as between amount of ripari;n cover and the numbér of deer
observed in each section for each of the 5 1ﬂd1viduai
surveys (Table 2). The amounf-of riparian cover alone
explained 70% of the overall variation in deer ﬁumbé;é
among sections éf river botton.

The multiple regression models relating deer numbers
observed during individual sﬁrvey flighCS go habitat)
environmeﬁtal variables (Table 2) 1n&1cgted'that amoﬁnt of
riparian cover (ha)-in Which éa;tle pccurrgq and gﬁe amount
of island area (ha) also influenced deer deﬁsi;y
distribdtion; These vafiables, together with total
riparian cover, collectively explained 56%.t6 77% of the
variability in deer numbers obéér#ed among sectioné of
river bottom during éurveys. When othe; variables‘were
included (see methods), they did not siénifiéantly'(ﬁ).OS)
. improve the fit of the models. \

The presence of cattle was the sécond moég important
facto£ influencing density distribﬁtion ﬁf deer aléng-the
river bottom. For all survefs, Qeer were observed
significantly (P<.05) more often in areas ﬁhere c;tt}e.q1q

._ not occur. Cattle occurred on 57%-(2,129 ha) of the
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Figure 7. Relationship between the amount of riparian cover (forest +

shrub) and the average estimated number of deer per section,
based on 5 distributional survey flights.
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Table 2. Multiple regression models, based on the number
of deer observed (dependent Variable) in. each
section of river bottom, for the 5 distribution
survey flights along the lower Yellowstone River
study area, 1985.

Survey o L

Flight Model ) P-value R2 X1 X2
Mid-winter  Y=-3.69+.92X1-.50%2 - <.0001 .57 RC  GRC
Late winter Y=-5.86+.75X1 <.0001 .56 RC -
Summer =-5,25+1.02X1-.31X2 <.0601 .74 _ RC GRC

Early fall Y=-20.83+.52X1+.53X2 <.0001 .77 RC IA

Late fall Y=-2.52+.56X1+.38X2 <.0001 .63 RC IA

RC amount of riparian cover (ha)

GRC amount of riparian cover with cattle (ha)

IA amount of island area (ha)

riparian cove; in the study area during the midwintef
(February 13) survey, while.632 of the 252‘deervobserved in
riparian cover were in areas without cattle. In late
winter (March 18), cattle occurred on 3% (126 he) of the
riparian cover. Ail 363 deer observed in riparian eovef
were located in areas witpout cattle;

In summer, cattle were present on 40% (1,500 ha) of
the ripariap cover. IOf'168 obseryetions of deerlie
riparian cover, 135 (80%) eccﬁrree 1e'areas void of cattle.

During eariy (dctober 8) and 1ate (December 3) fall
distribution surveys, cattle occurred on 36% (1,346 ha) and
21% (770 ha), respectively, of the r;périan cover‘avail-
able. These areas provided only 39 (i8%) and 30 (11%? deer

observations during October and December, respectively.
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The amount of island area was directly related to the

number of deer observed during the 2 fall survey flights.
This was assumed to reflect increased use of islands by

deer during this period.
Distribution and Habitat Use Among Study Units

Monitoring of radio~-collared deer and spotliéht
surveys on individual study units substéntiéted'qhe
importance of riparian cdver and cattie in determining dggr
distribution and habitat use. AIn additiop, fheY indica;ed
that the kind and distribution of agricultural practices
and hunting during thg fall were glso important factors
influencing local distribution and patterns of habitat use.

During daytime, radioed Qeer on bdfh the Burns Creek
and Glendive study units were located in tracts of riparian
cover of various sizes. Within riparian covér, they
significantly (P<.05) selected areas Qheré catfle were’
absent. Only 11 (5%) of 240 t&tal daytime reiocations over
all seasons were in areas where cattle occurred, th@s,
areas 1nciuded in habitat seiection aﬁalysis were qofrected

to exclude those areas where cattle were present.

Habitat Selection

Whitetails generally exhibited similar hgbitat
selection among seasons on the ﬁurns Cgeek and Glendive
study units (Tablgs 3, 4,‘and 5). Du;ing‘the day, radioed

deer preferred willow-cottonwood thicket (willow thicke;),
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Table 3. Habitat selection by radio-collared deer at Burns
Creek (BC) and Glendive (G) study units for
"diurnal and nocturnal periods during. winter,
summer, and fall combined.

DIURNAL . NOCTURNAL

Habitat Type - BC(165) G(85) BC(204) G(46)
Gravel Bar _FE _EE - L -
Willow Thicket +¥% 45 0 _FE
Fk : ‘
Yng. Cottonwood + 0 0 0
Mat. Cottonwood +* +* 0 0
Shrub C+ 4 0 -
Fld. Grassland _FE RE 0 0
Mat. Willow +* ' +* 0 , 0
Green Ash 0 +* -® 0
Slough EE 0 - 0
Agriculture E ‘ _FE +5% +5F

significant at P=.10 S , Y
* gignificant at P=.05 : : ‘ :
) number of habitac type points 1
utilization greater than availability ‘
utilization equals availability
wtilization less than availability

1 O+~ % %
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Table 4. Habitat selection by radio-collared deer at Burns
Creek study unit during diurmal and nocturnal
periods for winter (W), summer. (S), and fall:-(F),

1985.
DIURNAL NOCTURNAL

HABITAT TYPE W(40) S(37) F(95).  W(19) S(32) . F(153)
Gravel Bar - - L - S 14
Willow Thicket - - 4% - 0 0
Yng. Cottonwood ~ +** +*f - - —f*
Mat. Cottonwood + + + S LEE ~EE -
Shrub + + S+ b - -
Grassland _ -* - -F .
Mat. Willow +. '+ 4 - ' 0- 0
Green Ash 0 + { - - -
Agriculture JEE O L _EE +*¥ L +*

significant at P=.10
* significant at P=.05
) number of habitat type points
utilization greater than .availability
utilization equals availability .
utilization less than availability

1 o+~ % %
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Table 5. Habitat selection by radio-collared deer at

Glendive study unit during diurmnal and nocturnal
periods for winter (W), summer (S), and .fall (F)

1985.
DIURNAL . NOCTURNAL
Habitat Type W(13) S(19) F(53) W(16) S8(10) -F(20)
Gravel Bar -* - -* - ' _. ' -
Willow Thicket + - }** - - -
Yng. Cottonwood - + 0 - - +
Mat. Cottonwood NA + + NA - +
Shrub | + " + + - - +
Fld. Grassland NA - FE NA - 0
Mat. Willow + + + - + ;
Green Ash 0 + + + - -
Slough NA + 0 NA . -
Agriculture _EE SR _FE + +f* ¥

® significant at P=.10
*% gignificant at P=.05
( ) number of habitat type points.

+ utilization greater than availability

0 utilization equals availability.
- utilization less than availability
NA not available :
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_young cottonwood, mature cot;onwood, green ash, mature
willow, and shrub cover typeé. ‘"Use of gravel bafs,
grasslands,.sidughs, and agriculturél ffelds was
proportionately equal to or less than avaiiability.
Nighttime relocations of radio—collﬁred deer indicated a -
preference for agricultural fields duriné all seasons.'
Use of other types was either less than or equal t&
availabilicty. ‘

Overall habitat preferences based on aepial surveys
differed somewhat from radio-collared deer and variednﬁpre
bet ween units (Tables 6 and 7). Aerial surveys 1ndicatea
greater use and preference fof willow-cottonwood thiékgts
and less for green ash and mature willow typeg. Theséand
other differences probabiy reflected differences 1p
relativé observability of deer in the variou§ types from
the air. Both aer;al surveys and teiemetr& indicated an
avoidance of agriculturé duf;ng the day.

During all seasoﬂs, radio—-collared Aeer on bqth study
units consistehtly selected for the maturé céttonwéod,
shrub, and mature willbw types 16 daytimé (Tables 4 and 5).
Gravel'bar, grassland, and agricultufe éovef typeé‘were
consistently used proportionateiy less than their .
availability. Willow-cotto@wgpd thickets ¥ece1ved greater
than expected use during winter aﬁd fall at Glendive énq |
during éall at Burns Creek. The young cottonwood type was

selected for duriﬁg summer at'Bo;h study areas, and
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Comparison of diurnal habitat selection between

radio~collared deer (RC) and survey flight
observed deer (SF) at Burns Creek for winter,

summer,

and fall, 1985.

SUMMER -

WINTER FALL
HABITAT TYPE RC SF(58) RC. -SF(19) RC - SF(SQ)
Gravel Bar - - ‘ - - - 0
Willow Thicket - + - + + +
Yng . éottonﬁood - + + - + 0
Mat. Cottonwood + - f + + +
Shrub + + + - '+ -
Grassland - + - - - 0
Mat. Willow + - + - f 0
Green Ash 0 . % - + 0

Agricultﬂre

( ) number of habitat type points.

1 o+

utilization greater than availability
utilization equals availability

utilization less than availability .

I N 1]
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Table 7. Comparison of diurnal habitat selection between
radio-collared deer (RC) and survey flight
observed deer (SF) at-Glendive, for winter,

summer, -and fall, 1985.

" SUMMER

FALL.

WINTER '

Habitat Type RC SF(27) RC SF(1l4) RC SF(32)
Gravél Bar - - | - {‘. - -
Willow Thicket + o+ -+ + o+
Yng. Cottonwood - - + - oA -
Mat. Cottonwood NA NA + 0 + 0
Shrub + + + + + 0
Fld. Grassland NA NA - - - -
Mat. Willow + - ; - + -
Green Ash 0 - { - + -
Slough NA NA + - 0+

Agriculture

( ) number of habitat type points

+ utilization greater than availabilicy

0 utilization equals availabilicty

- utilization less than availability
NA ungrazed habitat not available
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preferred during fall at Burns Creek. Green ash
communities'were:selected for dpring summef‘and fall on
both units. |

At night, 1in addition to selecting for agriculture,
radio-ééllared deer on the Glendive unit selected for'gteen
ash during'winter, mature willow &uring sumﬁer, and young
cottonwaéd, mature cottonwood, and shrﬁb tyﬁes'duging the
fall (Table 5). Agricultural fields were éxclusiyely

selected for at Burns Creek during all seasons (Table 4).

Use and Selection of Agricultural Types

A total of 4,587 deer waé observed on agricultural
fields during spotlight surveys, including 3,054 at Elk
Island, 1,218 at Burné CFeek, and 31$-at élendive. Use of
agricultural fields was generally greatest ddriné winter
and late summer/early fall (Fig. 8» At Glendive tﬁe'
greatest use of fields occurred dﬁfing early summer, the
time of least use at Burns'Créek.and Elk Iéland;

Alfalfa received the greatest amount pf use among all
agficultdrél types (Fig. 9) and was most preferred (Téble
8). Alfalfa fields were used in proportion to thei?
availability during winter and Qsed less than expeéted
during July at Glendive. Grain fields ranked sécond in
deer use overall, with the majority occurring during wiqter
and fall. Selection for 1rrigatéd grain.was obsgrveds
during November at Elk.Island and Burns dreek. Sugaf beet

fields received their greatest use during fall and were
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Figure 8. Number of deer observed during weekly spotlight
counts for winter, summer, and fall, 1985, at
Elk Island, Burns Creek, and Glendive study
units.
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Figure 9. Percentage of deer observed during spotlighting
in various agricultural crop types for Elk
Island, Burns Creek, and Glendive study units
during winter, summer, and fall months, 1985.




























































































































