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Abstract:

Home range patterns, habitat use and social organization of Rocky Mountain mule deer (Odocoileus
hemionus hemionus) and white-tailed deer (O. virginianus) in the Gallatin Valley, Montana, were
studied during 1983-1984 via aerial surveys and telemetry relocation sessions on radio-collared and
color-collared does. Relocations of deer made during an earlier, 1981-1982 study were also used in
home range and association analyses. Six radio-collared white-tailed does were followed for 3-1/2
years and six radio-collared white-tailed does and four radio-collared mule deer does were followed for
2-1/2 years during the two studies. With one exception, all color-collared does seen in the second and
third years after trapping were related to radio-collared does. Related adult does were seen together in
fall, winter, and spring, but not in summer.

One doe, 1 doe-1 fawn, 1 doe-2 fawns, and 2 does were the most common social groups seen in all
seasons for both species. Buck-doe groups were seen only in late summer and fall. Mean group size
increased from summer to late -winter. Agricultural practices appeared to affect habitat use of mule
deer and white-tailed deer. Fields not rotated/plowed yearly (alfalfa and pasture) were used most
frequently in summer. Grainfields were used more often in fall and winter. Fields not plowed in spring
(alfalfa, pasture and winter wheat) were used most frequently in spring. Summer fallow was avoided in
all seasons.

Mule deer preferred mixed brush in summer and fall, but used it and tree cover with brush equally in
winter and spring. White-tailed deer habitat selection varied with location in the valley, but tree cover
with brush was preferred over mixed brush overall. Deer bedded in brush patches near preferred crops
and not near crops they avoided. Mule deer summer ranges were significantly smaller than other
seasonal ranges. White-tailed deer spring and fall ranges were significantly larger. All individuals
showed high fidelity to a general area, but many moved short distances (0.8 - 1.6 km) to new seasonal
ranges between years. Thirty percent of the summer home ranges were altered, while changes of other
seasonal ranges were < 10%. Deer may have established new summer ranges in response to changing
habitat availability, caused by rotation of fields.
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ABSTRACT

Home range patterns, habitat use and social
organization of Rocky Mountain mule deer (Odocoileus
hemionus hemionus) and white-tailed deer (0. virginianus)
in the Gallatin Valley, Montana, were studied during 1983-
1984 via aerial surveys and telemetry relocation sessions
on radio-collared and color-collared does. Relocations of
deer made during an. earlier, 1981-1982 study were ‘also used
in home range and association analyses. Six radio-=collared
white-tailed does were followed for 3-1/2 years and six
radio-collared white-tailed does and four radio-collared
mule deer does were followed for 2-1/2 years during - -the two
studies. With one exception, all color-c¢ollared does seen
.in the second and third years after trapping were related
to radio-collared does. Related adult does were seen. =
together in fall, winter, and spring, but not in summer.
One doe, 1 doe-l1l fawn, 1 doe-2 fawns, and 2 does were the
most common social groups seen in all seasons for both
species. Buck-doe groups were seen only in late summer and
fall. Mean group size. increased from summer to late -~
winter. Agricultural practices appeared to affect habitat
use of mule deer and. white-tailed deer. - Fields not
rotated/plowed yearly (alfalfa and pasture) were used most
frequently in summer. A Grainfields were used more often in
fall and winter. Fields not plowed in spring (alfalfa,
pasture and winter wheat) were used most frequently in
spring. Summer fallow was avoided in all. seasons.

Mule deer preferred mixed brush in summer and fall, but
used it and tree cover with brush equally in winter and
spring. White-tailed deer habitat selection varied with
location in the valley, but tree cover with brush was
preferred over mixed brush overall. Deer bedded in brush
patches near preferred crops and not near crops they
avoided. Mule deer summer ranges were significantly
smaller than other seasonal ranges. White-tailed deer
spring and fall ranges were significantly larger. All
individuals showed high fidelity to ‘a general area, but
many moved short distances (0.8 - 1.6 km) to new . seasonal
ranges between years. Thirty percent of the summer home
ranges were altered, while changes of other seasonal . ranges
were < 10% Deer may have established new summer ranges
in response to changing habitat avallablllty,.caused by
rotation of fields. : C




INTRODUCTION

Sympatry between Rocky Mountain mule deer (Odocoileus

hemionus hemionus) and white-tailed deer (0. virqinlands)
has been reported in prairie (Dusek 1975 Severson ‘and
Carter 1978, Swenson et. al. 1983, and WOOd 1987) and
forest (Allen 1968, Kamps 1969, Kramer 1973, ahd,Hudson et.
al. 1976) habirats; " Most studies fbund whire;tailed deer
distributions to be concentrated on floodplain agriculfural
lands within these habitats, which'received'only limifed use
by mule deer. Actual range oyerlap was limited as a result
of differing habitat preferences'(5wensoﬁ et. al; 1983)
Few observers have documented year -round use by mule deer
of agrlcultural lands and developed areas (Happe 1983,
Ball, pers. comm.), while use of these areas by‘whlte—
tailed deer is common (Martinka 1968). o

A study in the Gallatin Valley, Montana, during 1981-
1982 (Vogel 1983) located a small mule deer.herd resident
to agricultural.land, This herd was surrounded by a whire—
tailed deer population, and separated froﬁ other mule‘deer
populations inladjacent mountain-foothill habitat.' N
observatibnslwere'made on diStribution, poﬁulation
dynamics, act1v1ty and food habits of valley whlte-talled
deér and mule deer.

My study continued observations on these two species
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in the Gallatin Vvalley during 1983-1984. Objegtives were
to assess possible diffefehces between mule-déer and thte-
tailed deer in.seasohal.and yearly home range pattgrns;.
habitat use, and social ofganiZation, to complemenf the
previous study. The analysis incorporated‘applicable-data
from the 1981-1982 study." |

Funding was provided by the Montana Agricultural
Experiment Station and the Moﬁténa Department of Fiéh,
Wildlife and Parks. Substantiél assistance‘was provided by

the Biology Department of Montana State University.




DESCRIPTION OF STUDY AREA

Geography

The Gallatin Valley (Fig. I)’is an intermontane basin
covering over 1,000 square kilometers in southwééé'ﬁontana
(DeYoung and Smith 1931, Hackett'gt; al. 1960, Voéei 1983) .
It is bounded on the séuth b& the Géliatin Range'ahd its
foothillsL 6n the northeast by the Bridger Range agd
foothills, and on the north and wesf by fhe‘HoréeShoe Hil1s
and Camp Creek Hilié, respectiveiy.' The valley slépes from
an elevatidn.éf-z,doo m in the soutbern and eastern-
foothills to under 1;300 m near the northwest outlet for
the Gallatin RiQer, the major drainage sfream.,'The western
branch of the riQer flows'north ffom its canyon outlet
along the western portioh of the.vailey; thle thefeéstern
branch and its tributaries drain the central and eastern
majority. Soils are:mostly brown and light~broWn sandy
loams, of alluvial and eolian nature. -

Five portions of the vallef wefe sglected for the
study: | - | |

Reese Creek: rolling benchlands between the Bridger

Range. and Horéeshoé Hills, which'are=draihgd by
North Cottonwood, 'Bear aﬁd Reese éfeeké. |
Pine Butte: the Camp Creek Hills -in the'vicinity of

Pine Butte, west of Bozeman.
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A map of the Gallatin Valley, Montana (Vogel
1983).
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Sourdough: agricultural lands and foothills adjacent
to Sourdough Creek, south of deeman.
Valley Center: flat.agriéultural lands around Hyalite
Creek southeast of Belgrade. . | .
Penwell Bridge: flat agricultural lands surrounding

the East Gallatin River northeast of Belgrade.

Climate

The Gallatin Valley climate is montane-continental;
temperatures during the shért'summers.rarely reach'jé C,
while winter'tempefatures commonly drop beiow 4i8 C.A
Killing frosts occur in any month. Tﬁe average frost-free
period in Bozeman is 114 days. Pacific fronts bring warm
"chinook" winds, with resulting snowmelt, during ail winter
,mohths, but typically in January and February. Préximity
'of the mountains results in greater preéipitatiqn in the
eastern and southern portions of the valiey than elsewhere.
The average annual precipitation at Bozeman is 46:6 cm; the
11 year.(1971—1982) mean winter snowfali was 225 cm (Pac
et. al. 1982). |

Winter 1980-1981 was charaqterized by low snowfall and
above average temperatures; only one winter since 1971~1972
was milder (Pac et. al. 1984). Winter 1981-1982 had normal
temperatures and above average snowfall; while the converse
was true of winter 1982-1983. Winter 1983-1984 was the
third most severe since i97i—1972, due to a 3-week period

in December of -40 C temperatures. This was followed by
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mild temperatures in late January through late February,
"and above average snowfall in Maréh through May. However,
only winter 1980-1981 fell Qutside the biometeorologiqai

normal.

: Vegetation and Agricultural Practices

Vegetation in ‘the valléy is an interspersion of
agr1cultura1 fields and pasture, with woody vegetatlon
along stream courses. Ranches, farms and dairies are
common. -Roughly half of the fields are irfigatéd. Plant
nomenclatﬁre'is according'fo Hitchcock and Cronquist =
(1981) . Habitat classes were adapted from Vogei (1983).

Lands undisturbed by agricultural practiééé weré
placed in‘the following habitat classes: |

Cottonwood: A cénoﬁy of cottonwood (Populus

trichocarpa) with little or no brushy understory
occurred along banks of major rivers and streams.

Mixed brush: A layer of brush without overstory
trees, bordering streams and ditches, contained
shrubs such as willow (Salix spp.); serviceberry
(Amelanchier sp.), dogwood (Cornus sp-.), hawthorn
(Crataequs sp.), chokecherry (Prunus sp.), .

. current (Ribes spp.), and snowberry
(Symphoricarpos sp.). It sometimes had grasses
such as basin wildrye (Elymus cinereus) and reed
canary grass (Phalarls arundlnacea) assoc1ated
with it. - .

Deciduous forest: A structural and vegetative
combination of the Cottonwood, Aspen, and Mixed
brush types occurred along rivers and larger
streams, and on slopes 1mmed1ately below the
Conifer forest type. :

Willow: Pure stands of willow (Salix spp.) grew in
low-1lying wet areas, and along rivers and

streams.
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Marsh: Plants such as cattails (Typha spp.), rushes
(Juncus spp.) and sedges (Carex spp.) occupied
low—lylng wet areas. ) '

Aspen: Aspen (Populus tremu101des) was found along
some smaller streams and wet areas, ‘and in the
mountains. .

Linear herbaceous: The uncut herbaceous vegetation
along fences, 1rrlgat10n ditches and railroad
r1ghts-of~way had a variable composition of
species from the Pasture, Grass hay, Alfalfa and
Small graln types. .

Riparlan- Riparian areas were bodles of water and
adjacent areas such as gravel bars.

Most of the valley acreage was devoted to agricultural
uses. Farmers and ranchers' activities were nearly-
synchronous over 2- to 3-week periods; The following
agricultural habitat classes were identified:

Small gra1n. Winter wheat and spring wheat (Triticum
aestivum) and barley (Hordeum vulgare) were
common; oats (Avena sativa) and rye (Secale

- cereale) were uncommon. Spring . planting occurred
in late April to early May, spring wheat :
preceding barley.. Winter wheat was planted in
September. Grains were cut in September; a field
might be plowed at this time rather than the
spring, but winter fallow was the common -
practice.- Occasionally winter wheat was cut for
hay.  Cattle were observed graz1ng in harvested
fields in the fall.

Alfalfa: Alfalfa (Medicago sativa or M. falcata)
with orchard grass (Dactylis glomerata) . and brome
grass (Bromus spp.) was usually irrigated or
subirrigated. Hay was cut .in June and August; a
third cutting might be made in the fall. The"
first cutting contained a mixture of alfalfa and
grasses, but the second crop was exclusively
alfalfa. ' ‘

Grass hay: Orchard grass and brome grass, without an
accompanying legume, was often used as cattle
pasture for part of the season and cut only once.
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Pasture: Pasture contained introduced grasses such
as Poa spp. and Phleum spp. with native species
.. Festuca idahoensis, Agqropyron spicatum, A.

- smithii and Koelaria cristata. Weeds such as.
thistle (Cirsium spp.) were common. Pastures in
the central valley also contained orchard grass
and brome grass in high amounts. Livestock were
rotated between pastures during the growing
season, but were confined to one fleld and fed
hay throughout the w1nter. .

Potato: Potato flelds were common on the western edge
of the valley. :

Lawn: Sod -forming grasses such as Kentucky bluegrass
(Poa pratensis) were kept short by frequent .
mowing. _

Some vegetative types rarely occurred within the
valley but were common to adjacent foothills. and mountains:
Conifer forest: Douglas fir (Pseudotsuga mehiiesii)

and lodgepole pine (Pinus contorta) grew at
higher elevations around the rim of the valley.

Juniper: Juniper (Juniperus scopulorum), skunkbush
sumac (Rhus trilobata), antelope bitterbrush
(Purshia tridentata), big sagebrush (Artemisia
tridentata) and limber pine (Pinus flexilis) grew
on rocky slopes of intermediate to high
elevations, such as in the northeast and western
hills. : ' S o

Mixed forest: A mlxture of the Conlfer and De01duous
-forest types.




METHODS

Field Methods

Four mule deer does and twelve white-tailed does were
radio-collared in a previous study (Vogel 1983); White-
tailed deer at Pine Butte and Reese Creek were trapped in
1981 in two helicopter drive net operétions. In 1982,
rocket nefs and Clover traps were used to'capture'whitg—
tailed deer at Sourdough and Penwell Bridge and muie deer
at Valley Center. Radio beacons (AVM Instrument Co;) Qere
placed on adult doeé in March and Aﬁril 1981, whilé
transmitter motion-sensing collars (Telonics, Inc.) were
fixed to doeé trapped from January through Marcﬁ 1982.
Individually recognizable collars were placed én fawns and
bucks in both years (Vogel 1983). |

All instrumented deér were relocated during 25 .
flights, made at two- to three-week intervals from March
1983 to June 1984, from a Piper Supercub with é'belly—'
mounted three-element Yagi antenna and a Telonics receiver.
The following information was recorded for ali'déep
observed: weather, date and time, iocation,(ianniversal
Transverse Mercator coordinates), habiﬁat, aqtivity,
species, sex, age élass; socia;'group and aggrégétion»size,
and animal identification number (whén verified). 'A sociél

group was two or more individuals within 3 m (2 doe-
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1éngths) of each other, and further than 4.6 m from other
deer groups; I also recorded individuals as one social
group if they moved together. Aggregations were any deer
feeding within the saﬁe fiéld, in sight of each other. In
winter when deer formed larggkgroups; some aggregations
were recorded only as'fotal deer and not broken iﬁto social
groups. |

Fawn:doe and buck:doe ratios by species were obtained
in an aerial sﬁrvey of the valley, made iﬂlthfee flights on
September 23-24, 1983. Sociél gréup and aggregétion size
and approximéte location Wefe recorded. ‘

Radio-collared deer at Valley Center and Penwell
Bridge were relocafed from the ground iS times a month on a
varying day and time (between dawn and midnight) schedule
from June 1983 to June 1984. Equipment'and prdcedures'
followed Hallberg et. al. (1974) with.the followiﬁg
modifications: antenna height was 3 m; reference bearings
on the antenna and truék wére taken from the road; and a -
Telonics TAC-5 null-peak system with two-element Yagi
antennas Qere used. Procedures for detefminiﬁg locations
followed Pac (1978). Whenever poséible, three bearings
were taken at 0.8 km intervals within éne half hdﬁf.
Information recorded in the'fieid includéd: weather, date
and time, aﬁiﬁal identification number, compass bearing,
signal quality; nﬁll quality and signal speed'(fast, siow,

or changing). For deer seen, all information was recorded
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as for aerial observations. |

Accuracy of the ground antenna éystem,was determined
by locating a beacon from three stations. Twenty-three
trials were conducted, with actual location and movement
between trials of the beacon being unknowﬁ to fhe observer.
No consistent biases bétween the true.bearings éhd'the |
meésured ones were found. The mean distance of the plotted
locations from the actﬁal location was 63m + S.E. 35m. At
a distance of 0;8 km from étation to beacon, this was
roughly a * 2-1/2 degree error, or a total error arc of 5
degrees (100m). Ali bearings were straight and true (no

bounce) due to the flat terrain.

Analvtical Methods

Compass bearings from gfound telemetry sessions were
plotted on USGS 15 minute foéographiclquads. Wﬁen bearings
intersected in an error triangle'rathgr tﬁan a pfeciée
point, the midpoint of the triahgle was used és £he'
location of the deer kaffer Pac 1978). When 4 or 5
bearings were available from a ground session, all were
used to define the error bolygon unless noted as podr
.signalsvor nulls. Locatioﬁs were classified as "good "or
"poof" by the size of the errof triahgles; tfiangles
larger than 100 m on azside (the expectéd avéréée érror of
the system) were designated Ppodr“, and triangles 100 m or

less on a side were "good". - Locations from only two
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bearings were designated "good" if within 0.8 km of -the
stations or'"poor"»if at a greater distance.:

All deer ﬁome ranges were plotted and calculated using
the computer prograﬁ TELDAY (Lonner and Burkﬁalter 1986) ..
I made no assuﬁﬁtions on the aﬁration or dates of seasons,
'insteéd definihg them by déer movements. éhaﬁges,iﬂ.afeas
of use over time were identified by inspection, and
geographic activity centers (GACS) were'caiculated for each
subyearly range. Seasons were then.identifiéd by average
dates of movement, for all does, to'new ranges. Three
indices of home range size were calculated‘for each
seasonal period: convex polygon (CP) (Mohr 1947), average
activity radius (AARj (Hayne 1949), ana standard diamefer
(SD) (Harrison 1958). Seasonal values by year were
weighted with the number of lécations and avefaged.

Social brganiéation parameters;'home range indices,
and habitat use were compared using the MSUSTAT statistical
software péckage (Luna 1983). Raﬁdom points-for asséssing
habitat availability in the Valley Center and Penwell .
Bridge areas were generated by subroutiﬁeS'of the computer
" program GEOSCAN (Software Designs 1984).

Detailed vegétation maps were constructed for the
Valley Center and Penwell Bridge areaé.. Informatioﬁ on
agricuitural crops and pastura@e for June 1983 to Jgne 1984
was collected from Agricultural Stabilizati@n and'. |

Conservation Service files, landowner interviews and
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personal observations. These data and woody cover, stream
courses, fence 1ine§, roads, houses, ifrigatioﬁ'ditahes,
and former railroad:right-offways were recorded on overlays
for USGS 7.5 minute orthophotoéuads. |

Habitat use patterns of Va11ey Center mule deer and
Penwell Bridge white-tailed deer were analyéed from pooled
locations from triangulations, flights, and ground |
observations for which the occupied habitat was determined.
Habitat use was reaorded by two methods; the habitat qlaés
at the point'location;-and the habitat classes in an
error/scanning circle of'lod m diameter'centered around‘
each point. The circle was divided into four quadranta,
and the dominant habitat class in each was'recofded.'
Because the linear herbaceous, mixed brush, and deciduous
forest types were usually too narrow fo dominata a | |
quadrant, they were recorded as a special fifth observation
when preseﬁt. The habitat class at the pointilocation was
assigned. to the fifth score when thesa classes weren't
present. A

Deer movements at Valley Center .and Penwell Bridge
were used to defina the périmeter of fhe areas mapped for
habitat availability. Percentages of aach habitat class in
these areas, by season, were determined by two ﬁefhods,. |
dot—grid‘counts and random points. The dot-grid counts
were used as the most accurate measure of habitat

: availability; random points were "controls" to compare with
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deer 1pcation$,,with habitat classes at point locations and
quadrants recorded as for the latter. o

Habitat classes that were rare in the two areas weté
combined with others with similar vegetation and
agricultural practices, for statistical tests: grass hay
with pasture, oats with barley, willow with ﬁixed brush;
and cottonwood with deciduous forest. a

Habitat use by mule deer and white-tailed deer was
compared to habitat availabiiity in the stuay areas by chi-
square tests of the distributions (Marcum and Loftsgaarden
1980; Byers et. al. 1984). -Z-tests were used to determine
which habitat classes,wére used differently from
availability. Deer point locations were compared to the
dot-grid percentages} whilé déef quadrant scores were
compared to random point quadrant scores. If deer use
matched availability, it was said to be "expected" use,

otherwise the habitat class was “preferred"'or "avoided".
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RESULTS

Movements and Home Ranges

Three mule deer does and ten white-tailed does were
radio-tracked from March 1983 to June 1984. Twenty—flve
. flights yielded 297 locations usable in determining hone
ranges. Ground triangulations produced another‘sol
locations on three mule deer does at Valley Center and 289
locations on three white-tailed does at Penwell Brldge. I
also used 479 locations made during the prev1ous study,
from March 1981 through January 1983, on all 13 radlo-
collared does and 3 addltlonal (l mule deer and 2 whlte-
tailed) does (Vogel 1983). i

Three radio-collared does died during this study. One
white~tailed doe died of unknown causes at age 5~1/2 in -
November 1983; a 4~1/2 year old mule deer doe was poached
in January 1984; and a second mule-deer doe died of
malnutrition (as judged by bone marron appearanee) in April
1984, at age 10-1/2. | | o | '

Average dates (for all does comblned) of changes in
location of home range GACs were used to deflne 51x
seasons: .spring (4/1 - 5/31), fawnlng (6/1 - 7/31),
postfawnlng (8/1 - 9/15), early fall (9/16 - 11/15), late
fall (11/16 - 12/31), and winter (1/1 - 3/31) "Summer™"

was fawning/postfawning combined, and "fall" was early
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fall/late fall combined.

General Movements

Reese Creek: Three radio=collared white-tailed does

Pine

had home ranges centered on Bear, Hays, and North
Cottonwood Creeks, with occasional use of Reese

Creek in spring and fall. Two does used North

-Cottonwood as summer ranges, the third used Hays

Creek. Winter ranges tended to be north of the
summer ranges, and fall and sprlng ranges were
expanded to include all three dralnages (Fig. 2)
Butte: All three radio—eollared'white-tailed
does spent winter and’spring on the agricultural
flats north of Pine Butte. Two does had
summer/fall ranges-on the W. Gallatin River, and
one used Elk Grove Siough and areas further east

(Fig. 3).

Sourdough: All three white-tailed does radio-collared

in 1982 wintered near the mouth of Sourdough
Canyon. One summered on the winter range,
another moved further north on Sourdough Creek

and the third moved to the eastern outsklrts of

- Bozeman, 3 Kkm north. In subsequent years, the

one surviving doe wintered at. Pine Butte and

spent spring at Elk Grove Slough (Fig. 4).

Penwell Bridge: Two white-tailed does had home ranges




Figure 2.
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A map of the Reese Creek study unit, and
seasonal home ranges for white-tailed doe #1
from March 1981 to November 1983. (A = summer
range, B = fall range, C = winter range, and D =
spring range)
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Figure 3. A map of the Pine Butte study unit, and seasonal
home ranges for white-tailed doe #8 from April
1981 to June 1984. (A = winter/spring range and
B = summer/fall range)
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Figure 4. A map of the Sourdough study unit, and seasonal
home ranges for white-tailed doe #46 from March
1982 to December 1982. (A = summer range, B =
fall range, and C = winter/spring range)
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A map of the Penwell Bridge study unit, and
seasonal home ranges for white-tailed doe #26
from February 1982 to June 1984. (A = summer
range, B = fall range, C = winter range, and D =
spring range)




74l

Figure 6.
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A map of the Valley Center study unit, and
seasonal home ranges for mule deer doe #22 from
February 1982 to April 1984. (A = 1983 fawning
range, B = 1983 postfawning range, C = fall
range, and D = winter/spring range)
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centered year-round on the E. Gallatin Rivgr; the
third summefed in Bridger Canyon, and wintered on
Trout and Bostwick C?éeks east of the rivetﬁ(Fig.
5) . | ' |
Valley Center: All mule deer wintered on Hyalite

Creek. Two radio—-collared does had summer/fall
hoﬁe ranges on the creek; in summér 1983, one of
these doés moved to the W. Gallatin Rivef dﬁfing
fawhing seaépn and returned to ﬁyalite Creek for
postfawning.. The third doe moved soufheast to

Baxter Creek during summer/fall (Fig. 6).

Comparisons Between Location Methods

TWO'relocatioﬁ regimes were used during this and the
previous study. All radio-collared deer were located twice
per month in late mqrning flights from 1981%1984. Valley
Center mule deer and Penwell Bridge ﬁhite-tailed deef were
also relocated during 1S.ground.teiemetr§ sessions each
month during 1983-1984. These additional groundllocations
might invalidate comparisons between'deef in other aréas,
and Qith previous years' data; Two areas of concern‘wgre
home range size indices, and'geographic activity cénters
(GACs). Convex bolygon (CP) values are known to be |
strongly affected by the numﬁer of 1océtions; average
acéivity fadii (AARs) and standard diémeters (Shs) afe less
affected (Dﬁsek and Wobd 1986); Grodnd.sessions covered

dawn to midnight periods, and could produce different GACs
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than late morning fliéhts.

Because I wished to use all locations available to me,
rather than.omitting a large body of data; I fested the
hypothesis that home range size indices differed mére
between location methods than between seaééns. Seasonal
home ranges both from flight locations alone and from all
(pooled) 1ocatiéns were generated for ﬁalléy éenter mule
deer and Penwell Bridge whité—tailed déer for these
comparisons.‘

As expected, addition of ground locations to flights
altered seasonal home range CP index values more thah AAR
or SD values. CP values from flight locations albné were
sidnificantly smaller than values from ail locations, for
Valley Center mule deer and Penwell éridge white—tailed
-deer (paired Student's T, P£0.025 and 0.011, respectivély).
AAR and SD values from flight locations alone did nof
differ significéntly frqm values from allllocations, for
either species (all P-values > 0.20).

GACs .for different subyearly periods were a greater
distance apart thap GACs for flights and all—locationé frqm
the same subyearly period. Mean diétances‘betweén fiighﬁ
and all-location home range GACs were 202 m (S:D; + 203)
and 401 m'(S.D. + 378) for mulé deer and white-tailed dee;,
respectively. The mule deer mean was significantly sﬁaller
than the mean distance between subyearly home range GACs,

1,573 m (S.D. + 1,553) (grouped'studenf's T, P=0.01), but
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the white-tailed deer mean was not significantly different
(subyeafly mean, 2,280 m with S.D. + 4,477; groupéd
Student's T, P=0.17).

Comparisons with ground locations aided interpretation
of flight locations. Ground sessions shéwed use of some
areas that flights missed. However, the heaviest
concentration of flight-locations coincided with that of
ground locations. Flight locations odtside this Heavily
used "core area" (whichvwere'a smgll porfion‘of the tdtal)
most often coincided with secondary concentrations of
ground locations.

Ground and flight locations were pooled and then
separated by time of day to test the effect ofltime‘on‘hpmg
range indices. Midday home range CP, AAR, and SD indicgs
were not significantly different from those for crepuscular
periods (paired Student's T, all P-values > 0.25). ﬁean
distances between midday and crepuscular GACs were 313 m
(S.D. + 207) and 274 m (S.D. i 209) for mule deer and
white-tailed deer, respectively. These were significantly"
less (P=0.01 and 0.04 for mule deer and white—tailed deer,
respectively) than the mean distances between subyearly
home range GACs (listed above).

I concluded that the effects of sample size and
interval were less than the seasonal éf subyearly
differences in AAR, SD, and GAC indices, and that flight-

only and all-location home ranges were .comparable.
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Changes Between Seasons

Does typically had four subyearly GACs, with dates of

movement varying between deer and years (Fig. 7).

Fifteen of 16 does shifted to new GACs between spring

and fawning seasons, 10 does shifted to new GACs between

late fall and winter, and 7 between postfawning and

early fall. Other responses varied.

Animal I.D.#

Valley Center MD

17 < I I i 8 I—I =
21 I—M T I i § I—I I—I
22 I——MM 1 I—I I—I I—I T=—T
45 I—M T I I
Reese Creek WT
3 I—I I—I I 1 J—T
2 I—I I—I X I I I
3 AL ¢ I—I I it I >
Pine Butte WT
8 I— MM 1 X 1
9 I—M —1I I—I I I
10 I—M 1T I I
Penwell Bridge WT
26 I— M1 I 3 € I—I I—I
30 I— 1T I T
35 I—I I—I I—I I—I 3 X
Sourdough WT
28 I—I I—I I T
32 il > (Died)
46 I— — 1 & I I I
1/1- 4/1-~ 6/ 8/1+=1 9/16~ 11Y/16~-
3/31) 5/31 7/31 9415 " 111/15. 712431
Season

Figure 7. Duration of use of Geographic Activity Centers
= white-
(I—I) indicates

I) indicates
(<——) indicates con-
tinued use of a GAC to the previous/next season.

(GACs) by radio-collared does.
tailed deer, MD = mule deer)
continuous use of the same GAC;

movement to a new GAC;

(WT

(I
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Means for home range size indices of white—tailed deer
(Table 1) 51gn1flcantly dlffered between seasons (ANOVA
| P=0.001, 0.000, and 0.002. for AAR, SD, and cp '
respectlvely), but not between areas nor between an
1nteractlon of area and season (all P—values > 0.05).
Fawning and postfawning indiees were significantly smaller
when compared to other seasons', but not to eacn other.

Means for home range’sise indices of mule deer (Table
1) did not diffef significantly ever all seasons (ANOVA,
P=0.122, 0.152, and 0.784 for AAﬁ, SD, and cp
respectively). However, spring and late fall indices were
significantly larger-than other seasbns (alIAvaalues |
< 0.05). | ' |

Means for home ‘'range size indices. did not differ
51gn1f1cant1y between the two spe01es for any season
(grouped Student's T, all P-values > 0.05). Index values
appeared to vary more within than between spe01es and
areas.

The relative sizes of seasonal home ranges for both
species were judged ffom AARs te be: fawning =
postfawning < early fa11'= late fall > winter < spring >
fawning. However, size telationships between late fall,
winter and spring home ranges waried with the index:
winter CPs were larger, while winter AARS and SDs were
smaller, than late fall and spfing values. This suggests,

that late .fall and spring home ranges were more linear than




Table 1. Mean home range size and shape indices by season, for white-tailed (WT)
and mule deer (MD) radio-collared does in the Gallatin Valley from March
1981 to June 1984. (CP = convex polygon, AAR = average activity radius,
SD = standard diameter, SI = CP/SD, shape index)

Season
4/1-5/31 6/1-7/31 8/1-9/15 9/16-11/15 11/16-12/31 1/1-3/31
Animal P AAR SD SE CP_ AAR 9D ST CPZAAR ) SI G’ZAAR SD SI CPZAAR SO SI CPZAAR SD SI
1D. # (ko) (cm) (km) (cn?) (cm) (k) (a?) (km) (k) (ko) (km) (km) (a®) (cm) (cm) Gcn?) (km) (km)

Valley Center MD

17 B89 " Si8c 12 T .52 A5 33 .32 - .47 2238 S8 DR 0 WAE BN 16060 (128 JT2 1Y N8 L 2N SRS .40
21 531 - 108 2.3% 227 408 .81 °1.89 2.16 39 83, 1.8F 2016 2.8} Ti86 1.88" 1,53 E15 .70 148 /8 2,98 6. 55 5.42
22 7O =67 LT S5LE 178 80 2.160 85 1.465.4B 1.12 1:30°% 2036 2 133136 94 1,51 “3:04- 3L 2.79 55 Y47 "1.90
45 A1 561132 108 D021 4 ST 00 0055:38" 800 = .00 007 .38 .80, .00 33 49 1.17 .28 33 LA 11?28
Reese Creek WI
1 247 109 2,53 86 SR 33 67 03 07 2830 A543 46 1.23 2:.56° 1B 1.060 2.38 471 22 B 95 2.58 ' iS6
2 1.57 .88 2.00: =.79 J9 3y =26 6. 18- 172" 4% 97 o84l 18L . 54 A6 19 3 A2 612129 ' .23
3 96 " 67 164 .67 25-.42. 118 .21 2 .50 113 19 3.9% 1.28 2,90 1.36 0 .51 1.10 .01 3.80 .90 2.03 1.87
Pine Butte WI
8 %88, «09-2.37 54 Al ~52 117 09 210 42+ .98, 1D A2 .34 85 .18 124 1.60° 35435 -1.35-1.01 2.3 59
9 30 L8017 1B 16 00 7222356 .00 o G ¢ 000 s s 7 060 .30 B 08 145 -.95°1.96- 74 64 . 14 56
10 575-1.255 2.86. .27 002200 - .00 .00 Ol 24 % X6 Gkl 207 AN 90508 0 -~ 0% 539 .00 68 57 1.30 52
Persvell Bridge WI
26 2.09 .67 1.47 1.42 15 .18 44 34 <35 28 620 .56, LAY S8 1.49 199 98 A8 1.09. .90 263 ~.90 V212 :1.24
30 3.48 1.23 2.65 131 - - - - JODNETY - 08T NS00 A7 40 9% A9 400 515126 0B 588 .55 -1.58- 3.2
35 76 40 89 .85 - 2:.36 -84 2.071.165:2:60 74 1.80 133 108, .41 .95 1.09 w9 L 960 T8 ) 190 3.83
Sourdough W
28 A6 .64 144 32 3y T s B S | Kool 3 U ) 1 OB .26 .58 .38 00 34 76 .00 06 =239 .84 7
32 2Y 308 657032 00 .16 40 .00 £0° 206 .13 i00 00" 706 .13 80 - - - - 05 .28 .60 .08
46 1.98 1.10 4.10 .48 o, 4 S0 | I, RSO | 2O BN ST 2158102290 6,00 L2730 44112590 V601 73 E98 1,10 510 T 48

Le




28
winter, a conclusion that is supported by the shape indices
(SI = CP / SD) (Table 1). Smaller SI values are correlated
with a more linear shape (Vogel 1983).
Four home range patterns were shown by deer of both
species (Table 2, Figs. 2-6). Pine Butte white-tailed does
all displayed pattern 3, but does at other areas displayed

several patterns.

Table 2. Home range patterns of radio-collared does in the
Gallatin Valley from March 1981 to June 1984.
(WT = white-tailed deer, MD = mule deer)

Animal I.D.# Pattern Animal I.D.# Pattern
Reese Creek WT Penwell Bridge WT
1 42 26 1
2 4 30 3
3 4 39 2
Pine Butte WT Valley Center MD
8 3 117 b |
9 3 21 3
10 3 22 2
Sourdough WT 45 1L
28 3
32 1
46 4

2 Home range patterns:

1-A doe occupies the same small area each summer,
expanding it to include other areas in fall through
spring.

2-A doe has a fawning home range separate from her home
range of the rest of the year.

3-A doe has separated summer/fall and winter/spring
home ranges.

4-A doe has separate small summer and winter home
ranges, which are incorporated into large spring and
fall ranges.
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Does were occasionally relocated several kms away‘froﬁ
the core area. I considered such locations not repeated in '
the same season to be exploratory movements (Baker 1978). |
Two white-tailed does from Reese Creek were relocated on
Dry Creek in winter 1982; one mule deer doe from Valley
Center was seen along the W. Gallatin River, on her
previous fawning range, in winter 1984; and two white-
tailed does from Penwell Bridge were observed on Reese

Creek, one in spring 1983 and the other in spring 1984.

Changes Between Years

Two radio-collared white-tailed does ét Reese Creek
changed to new summer ranges betweén 1981 and 1982/1983.
They used drainages as their core areas-in 1982 ana 1983
that in 1981 were used only occasionally (as evidénced by
one or two aerial locations). A third doe -changed her
spring range between 1981 and 1982/1983; All othef‘
seasonal ranges were consistent in all years.

At Pine Butte, all three radio-collared whité—taiiéd
does spent'mbst of winter 1983 on their summer/fall.fanges.'
Two does were located on the winter range ohly once eacﬁ |
(in November 1982 and April 1983, respécﬁively) éﬁd the
third doe was never located fhere. One doeichanged her
summer GAC between 1982 and 1983, by moving 0.8 km doWh the
W. Gallatin River. As a‘2—year—old in‘198i she had moved-
over a 5 km pbrtion of the~river; and her two subsequent

summer ranges fell within this area.
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Only one white-tailed doe radio-collared at Sourdough'
lived more than one year after trapping. She made a major -
change in her winter/spring range.' Her 1982 range was on .
south Sourdough Creek; no locations were made in winter
1983, but her spring locations were at Elk Grove Slough,~
near Pine Butte. She returned to south Sourdough Creek in
December-January 1984, then épent winter'and.spring at Pine
Butte and Elk Grove Slough, respectively. She spent each |
summer/fall at Sourdough Creek, shifting her summer 1983
movements closer to a new irrigétion pond. ' | |

White-tailed does at Penwell Bridge showed few changes
in home ranges. One doe showed no changes. Another doe,
trapped in February as a yearling, mpved her winter range
southeast of the trap site in subséquent years,_thougﬁ she
continued to use the trap site as part of her spring range.
This second doe had a summer range in Bridger Canyon, 14
miles away; in May 1984, she made the move overnight. The
third doe uéed a new fawning season range in 1983, then
returned to her 1982 sﬁmmer range during postfawniﬁg.

Mule deer does at Valley Center showed similar
patterns to Penwell Bridge white-tailed deer. One doe
showed no changes. Another doe changéd her fawniﬁg season
range from the previous year, into a new areé outside of
her other seasonal ranges. The third'doe made extensive
movements between her separate winter, summer and fall home

ranges, from mid-April to early July 1983, then settled
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down on her previous year's summer range; she did not show
this pattern the previous year. She continued to mq&e
between home ranges before shiftiﬁg to the new raﬁée each
season. This doe died'in January 1984, before a third'year
of observations could be made. |

More changes between years were observed in summer
ranges than in other seasons. 8Six does were obsgrved for
three consecutive summers, and another six for two.‘ of 18'
' possible changes in summer ranges betweeﬁ years, six.
occurred. No changes in fall ranges were observed. Pine -
Butte white-tailed does spent most.of winter'1982—1983 on
their summer ranges. Nine does from other areas were
observed for three consecutive winters and one doe for two.
Of 19 possible changes in winter ranges for these'does,
only two occurred. Only two changes éf 31 possible were
observed in spring ranges, of 5 does radio-tracked for four
consecutive springs and 8 does for three. The distances
between old and new seasonal ranges varied from 0;8:to

1.6 knm.

Habitat Use

Mule deer and white-tailed deer fed in most
agricultural fields, especially alfalfa, bu; they also day-
bedded in crops that had‘reached 1 mor moré in height.
They occasionally fed in pastures when livestock-was

present, but stayed near brushy cever or fencerows. Deer
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were not observed feeding in summer fallow fields. The

non-agricultural types, such as linear herbaceous, mixed

brush and deciduous forest, were used as travel corridors

and for day-bedding sites.

Seasonal Point Locations

Habitat use by Valley Center mule deer differed from
availability in all seasons (X2, all P = 0.000), and
habitat use differed between seasons (Tables 3 and 5).
Mule deer used less alfalfa and more small grains in
fall/winter than spring/summer. Deciduous forest was

preferred in winter and spring only.

Table 3. Proportions of mule deer locations in habitat
classes and proportions of available habitat
classes at Valley Center from April 1983 to

June 1984.

Mule Deer Valley Center
Habitat Habitat Use Habitat Availability
Class sum® Fall Win Spr Sum Fall/Win Spr
Pasture/Grass Hay .09 .07 .11 .02 39 .34 35
Alfalfa .30 iy .19 =39 ) 19 .20
Spring Wheat 0 0 0 0 .02 .02 .01
Winter Wheat 83 .02 .04 0 * .06 .05 -
Winter Wheat 84 - .04 .05 arS ] .07 .07
Barley/Oats i T .09 .18 .06 w14 14 16
Summer Fallow 0 .01 .03 .02 .06 .03 .06
Linear Herbaceous «13 % 7 .03 s 10 i o =10 <10
Mixed Brush/Willow .24 e 3] .28 <15 .03 .02 .02
Deciduous Forest/Cottonwood .04 .02 + 11 b .02 .02 .02
Total Observations (n) 119 114 115 46 4402 4407 4396

Sum = 6/1/83 - 9/15/83, Fall = 9/16/83 - 12/31/83, Win = 1/1/84 - 3/31/84,

471 - 5/31 (83 and 84).

Spr
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Table 4. Proportions of white-tailed deer locations in
habitat classes and proportions of available
habitat classes at Penwell Bridge from June 1983
to June 1984.

White-tailed Deer Penwell Bridge
Habitat Habitat Use Habitat Availability
Class sum® Fall Win Spr Sum  Fall/Win Spr
Pasture/Grass Hay s .03 .06 4 221 .21 .19
Alfalfa «33 ot .18 32 2 .20 L
Spring Wheat .01 0 .02 .02 .09 .09 .07
Winter Wheat 83 0 .05 s e - .08 .07 -
Winter Wheat 84 - 0 P .09 = p 13
Barley/Oats 07 .04 LU .03 .10 .09 14
Summer Fallow 0 0 .01 .02 .16 .06 <A1
Linear Herbaceous .07 14 «11 ol e .07 .07 07
Mixed Brush/Willow .07 i .18 4 .04 .04 .04
Deciduous Forest/Cottonwood 23 29 .10 51¢ <03 2035 .03
Total Observations (n) 84 90 158 94 4499 4522 4538

Sum
Spr

6/1/83 - 9/15/83, Fall = 9/16/83 - 12/31/83, Win = 1/1/84 - 3/31/84,
4/1/84 - 6/1/84.

Habitat use by Penwell Bridge white-tailed deer also
differed from availability (X2, all P = 0.000 for all
seasons), but the preferred/avoided types differed from
mule deer patterns (Tables 4 and 5). Small grains and
summer fallow were avoided more, and pasture, alfalfa and
deciduous forest were used more by white-tailed than mule
deer. White-tailed deer appeared to substitute small
grains for pasture between spring/summer and fall/winter.
Use of winter wheat varied between harvested and growing
types during fall through spring.

Mule deer and white-tailed deer habitat use differed
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Table 5. Seasonal habitat selection and habitat avail-
ability for mule deer at Valley Center and white-
tailed deer at Penwell Bridge from April 1983 to
June 1984, as determined from deer locations.

Habitat Class Sum? Fall Win Spr

Mule deer habitat selection at Valley Center

Pasture/Grass Hay = - - -
Alfalfa + 0 0 +

Spring Wheat 0 0 0 0

Winter Wheat 83 - 0 -

Winter Wheat 84 0 0 0

Barley/Oats 0 0 0 (=)
Summer Fallow P 0 0 0

Linear Herbaceous 0 + - 0

Mixed Brush/Willow ++ ++ o+ b
Deciduous Forest/Cottonwood 0 0 ++ +t

White-tailed deer habitat selection at Penwell Bridge

Pasture/Grass Hay 0 - - 0

Alfalfa ++ ++ 0 +

Spring Wheat - - - (=)
Winter Wheat 83 - 0 +

Winter Wheat 84 - 0 0

Barley/Oats 0 0 0 -
Summer Fallow - - -— -
Linear Herbaceous 0 + (+) 0

Mixed Brush/Willow 0 ++ ++ ++
Deciduous Forest/Cottonwood ++ ++ o+ +4

Mule deer habitat use contrasted with white-tailed deer

Pasture/Grass Hay
Alfalfa

Spring Wheat
Winter Wheat 83
Winter Wheat 84
Barley/Oats

Summer Fallow
Linear Herbaceous
Mixed Brush/Willow
Deciduous Forest/Cottonwood -—

=00+ 00O
#$. 0O OO
o |
|
[cNeoNoloNeoNa o o

|
|
o
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Table 5 - continued.

Habitat Class Sum Fall/Win Spr

Valley Center habitat availability contrasted with
Penwell Bridge

Pasture/Grass Hay it ¥ ++
Alfalfa 0 0 0

Spring Wheat - - b
Winter Wheat 83 - 0

Winter Wheat 84 = - 2 8
Barley/Oats ++ ++ it
Summer Fallow e - s
Linear Herbaceous ++ ++ ++
Mixed Brush/Willow 0 0 0

Deciduous Forest/Cottonwood 0 0 0

a sum = 6/1/83 - 9/15/83, Fall = 9/16/83 - 12/31/83, Win =
1/1/84 - 3/31/84, Spr = 4/1 - 5/31 (83 and 84).

b summaries of Z-tests. - and + indicate significance at
P < 0.05, -- and ++ indicate significance at P < 0.01,

(=) and (+) indicate significance at P < 0.10,
0 indicates test not significant at P > 0.10.

significantly in all seasons (X2, all P = 0.00). Mule deer
and white-tailed deer use differed in the most types in
winter and in the fewest in spring (Table 5). The
availability of habitat types in the two areas also
differed significantly, however (X2, all P = 0.00 for all
seasons). Valley Center had more pasture, barley and
linear herbaceous, while Penwell Bridge had more spring
wheat, winter wheat, and summer fallow (Table 5). White-
tailed deer and mule deer used winter wheat and barley
opportunistically, but used spring wheat very infrequently.

Mixed brush and deciduous forest were equal between the two
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areas; mule deer used mixed brush and white-tailed deer
used deciduous forest more.

Some apparent differences between the areas were
not quantified. Woody cover and agricultural land appeared
more interspersed at Valley Center than at Penwell Bridge.
Mixed brush and deciduous forest occurred in wide patches
at Penwell Bridge, and in narrow strips along stream
courses at Valley Center. 1In both areas, spring wheat was
patchy in distribution; the other habitat classes appeared
evenly distributed.

White-tailed deer in other areas were relocated mostly
during late morning flights and were predominantly in woody

cover classes (Table 6). Use of mixed brush/willow

Table 6. Numbers of observations of white-tailed deer in
habitat classes in the Gallatin Valley, excluding
Penwell Bridge, from March 1983 to June 1984.

sum? Fall Win Spr
Habitat Class n n n n
Deciduous Forest/
Cottonwood 19 32 1. 6
Mixed Brush/Willow 16 31 16 22
Juniper 0 0 2 1
Linear Herbaceous 2 ) 6 1
Pasture/Grass Hay il 3 5 7
Alfalfa 0 0 0 5
Small Grains 0 3 3 0
Summer Fallow 0 0 1 0
Misc. Agric. 2 3 13 %

8 sum = 6/1/83 - 9/15/83, Fall = 9/16/83 - 12/31/83, Win =
1/1/84 - 3/31/84, Spr = 4/1 - 5/31 (83 and 84).
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Table 7. Proportions of quadrant scores in habitat classes
for mule deer locations and for random points at
Valley Center from April 1983 to June 1984.

Mule Deer Valley Center
Habitat Locations Random Points
Class sum® Fall Win Spr Sum Fall Win Spr
Pasture/Grass Hay 16 23 .16 .09 R .43 A .36
Alfalfa .39 J32 .28 .45 - 122 P 17 4 .22
Spring Wheat 0 0 0 0 «02 .01 .01 .01
Winter Wheat 83 .07 .09 .01 - .06 .05 .07 -
Winter Wheat 84 - .04 .09 .16 > .05 .06 .08
Barley/Oats R S .29 A5 = .10 13 .21
Summer Fallow .01 .01 .04 .03 s 07 .04 .01 .03
Linear Herbaceous .05 .05 .02 .03 .08 .07 .07 .07
Mixed Brush/Willow .08 .08 .06 .06 .01 .01 .01 F R
Deciduous Forest/Cottonwood .01 .01 .03 .03 .01 .01 .02 «01
Total Observations (n) 592 570 574 230 714 802 759 643
8 sum = 6/1/83 - 9/15/83, Fall = 9/16/83 - 12/31/83, Win = 1/1/84 - 3/31/84,

Spr = 4/1 - 5/31 (83 and 84).

equalled that of deciduous forest/cottonwood from summer
through winter, and exceeded it in spring. Spring use of
mixed brush reflected heavy use of willow stands (an
uncommon type at Penwell Bridge). Pine Butte and Sourdough
does more often used deciduous forest than does at Reese
Creek where this type was less common. Does at Reese Creek

used predominantly mixed brush.

Seasonal Quadrant Scores

Deer quadrant scores (habitat classes occurring in
areas around the deer point locations) were compared to

random point quadrant scores (Tables 7 and 8). Mule deer
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Table 8. Proportions of quadrant scores in habitat classes
for white-tailed deer locations and for random
points at Penwell Bridge from June 1983 to June

1984.

White-tailed Deer Penwell Bridge
Habitat Locations Random Points
Class sum® Fall Win Spr Sum Fall Win Spr
Pasture/Grass Hay g | .09 12 .18 .24 e} .28 - 5
Alfalfa .50 .48 .23 .43 .24 .22 .24 o2
Spring Wheat .02 .01 .03 .02 .06 .09 .08 .06
Winter Wheat 83 .01 o1 ol d - .08 .06 .07 -
Winter Wheat 84 * .05 .23 <12 - 14 A0, 14
Barley/Oats .10 11 .07 .04 2l =Ub .05 a1
Summer Fallow .01 0 .01 .06 e i g .10 .06 14
Linear Herbaceous .03 .03 .03 .05 .06 .06 .04 .07
Mixed Brush/Willow .04 .03 .05 .06 .03 .02 .04 .04
Deciduous Forest/Cottonwood .07 .08 .05 .03 .01 .01 .04 .03
Total Observations (n) 421 452 790 470 73D 759 760 690

Sum = 6/1/83 - 9/15/83, Fall = 9/16/83 - 12/31/83, Win = 1/1/84 - 3/31/84,

4/1/84 - 6/1/84.

Spr

and white-tailed deer habitat use differed significantly
from availability in all seasons (X2, all P = 0.00 for both
species) (Table 9). Quadrant scores showed greater or
lesser use by deer of some habitat classes than had point
locations, but no habitat class was preferred under one
method and avoided under the other. Many of these
differences could be due to smaller confidence intervals,
resulting from the larger sample sizes of the quadrant
scores.

A second reason for differences is that the point
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Table 9. Seasonal habitat selection and habitat avail-
ability for mule deer at Valley Center and white-
tailed deer at Penwell Bridge from April 1983 to
June 1984, as determined from quadrant scores.

Habitat Class sum? Fall Win Spr

Mule deer habitat selection at Valley Center

Pasture/Grass Hay a2 - - o
Alfalfa ++ 4 ++ F
Spring Wheat 0 0 0 0

Winter Wheat 83 0 ++ -

Winter Wheat 84 0 S ik
Barley/Oats rs o n ++ -

Summer Fallow - e 0 0

Linear Herbaceous - 0 = ot

Mixed Brush/Willow ++ o+ + iy
Deciduous Forest/Cottonwood 0 0 0 0

White-tailed deer habitat selection at Penwell Bridge

Pasture/Grass Hay 0 = = 0

Alfalfa ++ ++ 0 ++
Spring Wheat - - - -
Winter Wheat 83 - + ++

Winter Wheat 84 - ot 0

Barley/Oats 0 + 0 -
Summer Fallow e o - -
Linear Herbaceous 0 0 0 0

Mixed Brush/Willow 0 0 0 0

Deciduous Forest/Cottonwood ++ ok 0 0

Mule deer habitat use contrasted with white-tailed deer

Pasture/Grass Hay - ++ + e
Alfalfa = - + 0
Spring Wheat 0 0 e 0
Winter Wheat 83 ++ 0 -

Winter Wheat 84 0 - +
Barley/Oats ++ + ++ ++
Summer Fallow (0] 0 ++ 0
Linear Herbaceous 0 0 0 0
Mixed Brush/Willow + + 0 0
Deciduous Forest/Cottonwood - - 0 0
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Table 9 - continued.

Habitat Class Sum Fall Win Spr

Valley Center habitat availability contrasted with
Penwell Bridge

Pasture/Grass Hay -y ++ b ++
Alfalfa 0 0 - 0
Spring Wheat e - Lo .
Winter Wheat 83 0 0 0

Winter Wheat 84 - - S
Barley/Oats 0 ++ ++ ++

Summer Fallow - - - -
Linear Herbaceous 0 0
Mixed Brush/Willow 0 0 ++ -
Deciduous Forest/Cottonwood 0 0

a8 sum = 6/1/83 - 9/15/83, Fall = 9/16/83 - 12/31/83, Win =
1/1/84 - 3/31/84, Spr = 4/1 - 5/31 (83 and 84).

b summaries of Z-tests. - and + indicate significance at

P < 0.05, -- and ++ indicate significance at P < 0.01,
0 indicates test not siginificant at P < 0.05.

locations were skewed toward the linear herbaceous, mixed
brush and deciduous forest types; quadrant scores included
the agricultural crops around these locations. These
surrounding areas reinforced the preferences shown by point
locations; therefore, deer were bedding in areas near their
feeding sites, and not adjacent to crops rarely used.

Since the habitat classes seemed evenly distributed, the
deer were likely choosing complexes of habitat that include

preferred cover and forage types.
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Time of Day

Habitat use (from point locations) did not differ
significantly between day and‘night in summer~for eithef
mule deer or white-tailed deer (X?; P =-0.20 and 0.10,
respectively). Mule deer habitat use differed between day
and night in fall and winter (X2, P = 0.00 and 0.02, |
respectively); but small sample sizes precludgd teétiﬁg for

differences in spring. White-tailed deer used habitat

" similarly during day and night in fall (Xz, P = 0.24) but

differently in winter and spring (X2, P = 0.00 and 0.01,
respectively). More mule deer and white-tailed degr day
locations were in mixed brush and deciduous forest, and
more night locations'were in winter wheat, barley, alfalfa
and linear herbaceous types. However, day and night

locations in pasture were equal in all seasons (Table 10).

Social Organization

Age and Sex Proportions

Age and sex proportions significantly vafied with
season (Xz, P=0.000 for both species). MaleS‘wefe seen
most often in the postfawning .and fall seasons, wére less
common in late fall and winter,:and sightéd'rarely during'
spring and fawning (Table 11). White-tailed fawns were
least seen during fawning. Mule deer,fawn observationg
were high during fawning season, but this probably is an

artifact of small sample size: many of thése_were répgat
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Table 10. Day and night habitat selection by mule deer at
Valley Center and white-tailed deer at Penwell
Bridge from April 1983 to June 1984, as
determined from deer locations.

Habitat Class sum? Fall Win Spr

Contrasting day and night habitat selection by mule
deer

Pasture/Grass Hay b

Alfalfa

Spring Wheat

Winter Wheat 83

Winter Wheat 84

Barley/Oats

Summer Fallow

Linear Herbaceous

Mixed Brush/Willow

Deciduous Forest/Cottonwood

000 O
0.+ 000N 90 FC©
O ©00 ) O

I OO

O OOt
+10'0 O}

Contrasting day and night habitat selection by white-
tailed deer

Pasture/Grass Hay

Alfalfa

Spring Wheat

Winter Wheat 83

Winter Wheat 84

Barley/Oats

Summer Fallow

Linear Herbaceous

Mixed Brush/Willow
Deciduous Forest/Cottonwood

o

(o Pl B o =
0+ 00 1O 00O
+ &= OOl . QLOM.O
+HOSNISD O o

001 O

a sum = 6/1/83 - 9/15/83, Fall = 9/16/83 - 12/31/83, Win =
1/1/84 - 3/31/84, Spr = 4/1 - 5/31 (83 and 84).

Summaries of Z-tests. - indicates day < night at
P < 0.05, + indicates day > night at P < 0.05,
0 indicates day = night (P > 0.05).
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Table 11. Sex and age ratios of deer by season, derived
from observations made in the Gallatin Valley
from March 1983 to June 1984.

Mule Deer White-tailed Deer
Season F:D2 B:D n F:D B:D n
4/1 - 5/31 .28 - 41 b S T
6/Ly = 7/31 +54 - 20 « 14 - 33
8/ tim 9/15b s 03 3.5 50 + 05 823 130
9/16" = 11/16 o - | «20 173 19 FESAa 879
10/16 "= 12/31 07 + 05 67 B2 )6 164
0 O Vi 5 By i AR 46 A% .03 7988

A p = does, F = fawns, B = bucks.

b jncludes the Sept. 1983 survey.

observations of the same individuals at Penwell Bridge.
Numbers of fawns seen for both species peaked in fall,
declined through winter and‘increased again slightly during
spring. These results probably reflect both changes in
numbers of fawns with adults, and increased difficulty in

recognizing fawns as they grow larger.

Group Size and Composition

Social groups ranged in size from 1 to 20. Groups
over 20 individuals never met the behavior and spacing
restrictions of one social group, and were classified as
aggregations and multiple social groups.

Mean social group size significantly varied between
seasons (ANOVA, P = 0.000 for both species) (Table 12).

White-tailed deer social groups were smallest during
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Table 12. Mean numbers of deer in social groups and
aggregations by season, derived from
observations made in the Gallatin Valley from
March 1983 to June 1984. (MD = mule deer, WT =
white-tailed deer)

ND E86¢c . 8. WT:So0c. Gra WT Aggregation
Season mean $.0; n mean S0 n mean 4D n
AFN = 831 2500 5,57 A5 L bothu 3,88 ' &3 0. 3748 B 512 40,
6717 = 7731 22T L2508 V15 1265 .93 20
8721 -1 9715 21670 1284 25 2:48 ¢ 1.9% 56 9.50 4.46 6
9/16-11/15b 9% 39 52,36 .59 Sk 2T 2TS 7.60 5. 06 N30
11/716-12/31 6.69 4.48 13 &34 12:90 32 24 .38 6.93 8
VAN =y 3 /3 5.89 44T 28 5GPk L 0&F 2115 28.65 17,96 2D
i pooled data for 6/1 - 9/15, due to small sample sizes.

b includes the Sept. survey.

fawning season, increased to a winter peak, and decreased
slightly during spring. White-tailed deer aggregations
showed a similar trend. Mule deer social groups were the
same size between fawning and postfawning periods, and were
close to white-tailed deer postfawning size. Mule deer
social group size showed trends of increase throughout the
fall and winter similar to white-tailed deer.

Mule deer social groups were larger than white-tailed
deer. The Valley Center mule deer herd (of up to 20
individuals) behaved as one social group when feeding
throughout the fall to spring seasons. No subunits were
detectable because individuals constantly shifted from one
group to another, and the entire herd maintained close
spacing. They bedded in two to three groups. I had only

six records of mule deer aggregations and therefore have not
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Table 13. Percent occurrence of white-tailed deer social
groups by season, derived from observations made
in the Gallatin Valley from March 1983 to June

1984.
Season

471=20 6/%= gyzi=" 89/16~ " 11716~ i1k
Social 5731 0430 e /18 | T1/18 1815 231 3/31
Group % % % % % %
1p2 27 65 30 12 16 23
2D 9 5 11 7 10 7
3D 9 20 - - - i
4D 7 - = . - 11
5+D - - - - 9 18
1D 1F 7 = 11 13 6 5
1D 2F 9 10 22 23 19 9
2D 2F 5 e - 6 10 5
2D 3F 5 - - — A 5
3D 3F - - - < 6 -
4+D 1+F 14 + » - 13 11
1B - - 7 o “ i
14+B 1+D 1+F # $ - 5 - -
Total (n) 44 20 54 275P 31 44

@ p = does, F = fawns, B = bucks.

b jncludes Sept. survey (n=225).

reported statistics on them.

The most common social groups observed in both species
over all seasons were 1 doe, 2 does, 1 doe-1 fawn, and 1
doe-2 fawns (Tables 13 and 14). These were also the most
common social groups within white-tailed deer aggregations
(Table 15). They correspond to family (doe with fawns) and
extended family (doe with adult offspring) groups (Hawkins
and Klimstra 1970, Hirth 1977).

The most common social groups for both species varied
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Table 14. Percent occurrence of mule deer social groups by
season, derived from observations made in the
Gallatin Valley from March 1983 to June 1984.

Season
4/1- 6/1- 8/1- 9/16- 11/16- 1/1-
Social s/agn 0 980 RS AT NS 3% Y3l 3/31
Group % % % % % %
o 16 75 30 24 18 14
2D - - 13 4 ~ 21
3D 16 - - 2 - 7
5+D 16 - - - - 21
1D 1F - 8 - 10 9 14
1D 2F 16 8 13 12 9 -
2D 1F - - - - - 7
2D 2F - - - - 9 -
2D 4F - 8 - - - -
3D 2F - - ~ - 9 -
3D 5F - - - 6 - -
4+D 1+F 33 - - 6 27 7
2+B - - 9 6 - -
1+B 14D - - 9 6 - -
14B 14D 1+4F - - ~ ¢ 18 7
Total (n) 6 12 23 510 11 14

@ p = does, F

b

fawns, B = bucks.

includes Sept. survey (n=28).

seasonally. Bucks were uncommon in white-tailed deer
social groups except during postfawning and fall, while in
mule deer groups they were common during all seasons except
spring and fawning. During these periods bucks may have
been more secretive, or absent from the five areas where
observations were concentrated. Single does were very
common in all seasons. Fawns were most visible in the

postfawning through late fall seasons.
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Table 15. Percent occurrence of white-tailed deer social
groups within aggregations over all seasons,
derived from observations made in the Gallatin
Valley from March 1983 to June 1984.

Social Social Social
Group % Group % Group %
1D 16 6D 2 2D 2F 5
2D 9 1DE1LE 9 1+F 7
3D 6 1D 2F 20 1B 2
4D 3 20 1F 3

Total (n) = 149.

@ D= does, F = fawns, B = bucks.

Association Between Individuals

In both species, marked individuals were more
likely to be seen together during winter and spring than
other seasons (Table 16). Individuals were thought to be
related (trapped as fawns with does--Hawkins and Klimstra
1970) in 40 of 82 observations. Bucks were seen with their
mothers only as fawns. Female offspring were seen with
does as fawns and yearlings in all seasons, but only during
the fall, winter and spring as adults. In two cases, an
adult doe was known to establish her home range close to
her mother's home range. All other adult doe offspring
were not seen during the summer seasons, implying that
their home ranges were more remote from their mothers'.

Color-collared does related to radio-collared does

were more likely to be seen than unrelated does, in years
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Table 16. Occurrences of marked deer together by
association type and season, derived from
observations made in the Gallatin Valley
from March 1981 to June 1984.

Season

4/1- 671~ 8/~ 9/16- 11/16= /8l =
Association 5/31 7431 /1S 11/15 32/31% 3431
Type n n n n n n
1+D 1+F2 8 - - - - 14
=D LY 4 2 3 2 == -
2+D(dif. age) 10 - - 2 5 16
2+D(same age) 3 - = = - -
2+Y = 1 i b 1 - -
2+B 2 = = = = -
2+F = - = = = 1
1B 1D 1YOrF 3 = = = o -
1B 1D 2 ™ = = = 2

@ p=adult doe, Y=yearling doe, B=adult or yearling buck,
F=fawn.

Table 17. Coefficients of Association? for radio-collared
deer, derived from observations made in the
Gallatin Valley from March 1981 to June 1984.
(WT = white-tailed deer, MD = mule deer)

Animal Animal
ID# g ID# c
Reese Creek WT Penwell Bridge WT
112 0 26,30 .04
3,3 12 26,35 0
2,3 0 30,35 .04
Pine Butte WT Valley Center MD
8,9 <0 1721 0
8,10 .06 1.7 522 o201
9,10 0 17,45 .24
Sourdough WT 21,22 0
28,32 .06 24,45 0
28,46 0 22,45 13
32,46 v 3

A coefficient of Association (Knight 1970), C = 2ab/a+b,
where a = # observations of A, b = # observations of B,
and ab = # observations of A and B together.
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subsequent to trapping. Eignt of 13 color-collared white—
taiied does-were related to radio-collared does. Seven
were seen in 2nd and 3rd years follow1ng trapplng,’one was
not. Only one of five unrelated color-collared white-
tailed does was seen in subsequent years. Nelther of two
color-collared‘mule deer does, and none of 15 cdlor- -
collared bucks of both species, were seen in subsequent
years. It is p0551b1e that these deer st111 occupled home
ranges in the trap areas. Four bucks were shot durlng
hunting seasons in the vicinity of their trap sites.

Frequent relocations enabled me tq quantify
associatisns between radip—collared does. Coefficients of
Associatien (knight 1970) were small in'all cases, but the
largest were for mule deer does at Valley Center (Table
17). Coefficients of Association rely upon visua;
relocations, andrtherefore were not applicable to telemetry
locations. The average distance between each pair
(Association Index, Al) was calculated from telemetry data
(Table 18). i subtracted the average AARs for each doe |
from the AI tn determine the degree'of overiap between‘the
home ranges (the Distance index/ bI). Negative DI values
show potential overlap. The results varied between areas,
but spacing of marked deer was elosest during late fall,
winter and spring. Deer Qere furthest.apart during fawning
season, and at intermediate distanses during pestfawning

‘and early fall.




Association (AI?) and Distance (DIb) Indices by season for radio-

Table 18.
collared does, derived from observations made in the Gallatin Valley
from March 1981 to June 1984.
Season
4/1-5/31 6/1-7/31 8/1-9/15 9/16-11/15 11/16-12/31 1/1-3/31

Animal Al DI Al DI Al DI Al DI Al DI Al DI
LD # (km) (km) (km) (km) (km) (km) (km) (km) (km) (km) (km) (km)
Valley Center MD

17,45 .44 -0.88 .31+ =0.28 .00 -=0.59 .42 -0.34 003 =1 .32 <E5 o=l 7

22,45 .38 =-0.83 1.13 «33 1.43 e 33 1.55 .36 1.67 =0.39 .95 =0.26

17,22 43 =1.00 2.01 1.46 ol —=0L 14 88" =0.23 1.27 1201 44 -0.99

21,45 .51 -0.68 4.36 3514 4.46 3.74 4.66 3=38.= 3.2¢% 2.40 .66 =0.14

21,22 <98 - =0.32 5:18:-3.,92 5005 3569 TG 90 = 3534 w4 .47 2.67 1.25 .34

2417 <99 ~=0.42 3590:452.93 4.90. -23.90 ¢£4:28" 3:08 4.09 3.03 -99 " =0.03
Penwell Bridge WT

26:385 ¥.51 «30 = .2.53 1.89 2.09 1.46 j o .60 1.92 .80 1.84 .67

26,30 1.67 w42 21,27 - 21.20 - 20.95 - 14.42 - 1.98 .67

3635 2559 1.79 = - 23.65 = 22.28 = 16.39 - 2.87 1.89
Reese Creek WT

1,3 .80 -1.09 .78 =0.03 1.44 .63 2.24 28 <66 =2.11 .87 =0.48

1.2 1.67 .00 1.95 25 2.06 123565 - 2.89 1.07 1.09. =2.25 . 3.08 1.94

2.3 1.44 +064 2.40 153 2.69 1.82 3337 L2137 .66 <11 T 2528 S
Pine Butte WT

9210 1.37 ) .61 +10 2Dl =038 +28 +=0.35 k37 .68 .75 =0.44

8,9 2.86 1. 72 4.33 3.43 4.4500 1355000 74 82 3.92 2.56 1.76 1.29 -0.08

8,10 2573 2247 4236 3,330 24539 3588 470 L3095 252491 2.00 .90 -0.60
Sourdough WT

28,32 .96 S0 e A 1A e S ZeoDis 2 2087 157 = = .12 -0.55

28,46 1.68 .01 5.85 525 522 4.62 712,48 1 "6:02 2.83 +26  =1.23

32,46 2.03 .63 8.08. 27365 7.51 7.08 2.42 -0.60 - - 07" =1.31
@8 AI = average distance between two animals' locations on same day/time.

bpr

A= (AAin-AARy), for animals X and Y.

0s
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Inferences of relatedness between marked animals-were
made from v1sual observations and distance calculations
Valley Center' All mule deer were frequently seen to
interact as a herd during w1nter Marked fawns
were seen with all radio collared does at least
; once, although most observations werelof mother—
fawn pairs. The DI was highly negative,
indicating great overlap} from winter through
spring; ‘Three: of the does had low'positive DI's
during the other seasons. These.deer probably
formed three closely related social groups.
Penwell Bridge: The three radio—collared white-tailed
does had separated home ranges even in winter and
were observed with each other only once or twice.
DI's were always pos1t1ve, although small during
spring. I concluded that these three does were
not related, and belonged to_separate s001a1
groups. | | ‘
Sourdough: All white-tailed does were seen with'each
other -in winter and spring,. as supported by the |
DI's. I 1nferred that the 3 radio collared does
and 2 color- collared does were one soc1al group
of one older doe and her offspring from
successive years.
Reese Creek: Two radio-collared white-tailed does

were seen together often in the spring following
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trapping, and the yearling offspring of one doe
was seen with the other sevéral times. The third
white-tailed doe was seen with them once in |
winter. Tﬁe other color;collared deer were seen
with this,fhird doe many tines. 'Negative DIs in
fall were due more to largé home ranges than
élose spaciﬁg. The marked deer probably composed
t@o social groups. | o

Butte: Each radio-collared white-tailed doe

~occurred with another once, during late fall,

winter or spfing. over eighty deer in large
aggregations fed on the Pine Butte winter range,
and occurrence together ﬁay have been by chance.
Twé does had very small, neighboring summer home
ranges on.the‘East Gallatin River, but.were not
séén together. The coliared deer were probably

from several social groups.
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DISCUSSION

Movements and Home Ranges

Home ranges of deer in forest habitats tend to be
smaller than those of 6pen areas. Summer AARs for mule deer
vary from 0.36 to 1.16 in grésslands and ffom 0.33 to 0.62
in forests (Wood 1987). White-tailed deer summer CPs Vafy
from 16 ha to 221.ha.in.forests and from 87 ha'to 326 ha ih
agricultural-hardwoods'(Herriges'1986). The indices of
ﬁome rangé size for Gallatin Valley mule deer épan the
entire range observed in other studies; the white-tailed
deer home range indices'are among the'smaiief values, aﬁd
'compafable to those reported by'Herriges-(1986) for White—
tailed deer in river botfom habitat. |

Home ranges for summer and winter were smaller than
those for spring or fall in both species. Summer movéments
coincided with birﬁh of fawns. A doe moves within the
vicinity of her fawn during its firsf two months of life,
when its movements are limited'(oéoga et. al<‘1982).

Winter movements of béth species typically were
concentrated arouﬁd a restricted patch of cover and
expanded to either side. Ozoga and Gysel (1972) and Drolet

(1976) found that deer restricted movéments, even in low
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snow years, to conServe'energy“requirements'during cold
temperatures. . | | |
Individual does of both species moved between-winter

and summer home ranges and surrounding areas during spring
and fall. Explgrétory movemgnﬁs may check the."reqdiness"
of summer habitat (Baker 1958). A few does established
fall and spring home ranges in areas between widely
separated (up to‘14km) winter and summer ranges, similar to
those docqmented by Loft et.-al. (1984). These spriﬁg/fall
ranges wére comparable in size to winter aﬁd sﬁmmer ranges.
They confrasted with Qne_white-tailed'doels overnight move
of 14km to her summer range in Bridgér Canyon. Nyberg
(1980) also observed muie deer to complete migratiohs,

overnight;

Patterns

Nearly all ;adio—collared does ‘of both species
occupied different home ranges between spring and summer.
This coincided with a Gecrease in averége sociallgroup size .
to single does, breakup of winter/spring_feeding ‘
aggregations, and onset of fawning.AtGgliatiﬁ Valley does
may move to discrete summer home ranges to isolate theif
fawns from other does, and to redﬁge competition for
forage. Isolation.is negessary for proper bond formation
between doe ahd fawn (Ozoga et. al. 1982),gand ;acﬁatiép
requires greater am6un£s of high qgality forage.(KLiqé.

1965, Hubert et. al. 1980).
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Gallatln Valley does appeared to .seek denser,
apparently higher quallty, woody cover 1n w1nter than 1n
other seasons. GACs for all but 2 does changed from fall
to winter; White-tailed deer on.the.Yellowstone.R;yer"
(Herriges 1986) and Columbiantblack—tailed kOdocoileus.

, hemlonus columblanus) ‘does in re51dent1al areas (Happe .

1983) used preferred cover patches year round Woody,cover‘
habltat types occurredAln large tracts on’ the Yellowstone
River,.while theyfoccurred in small isolated patches and“u'
strips in much of the Gallatin'Valley. Vogel.(1§8§y found'
that whlte—talled deer in the valley concentrated along the
larger rivers and streams, sources of densest cover durlng
the winter. The mule'deer w1nter range was marked-by -
numerous parallel branches of mlxed brush and w1llow
stands.' Both spe01es preferred both mlxed brush and
.deciduous forest in winter. Deer seek denser cover dur1ng
' w1nter for its moderatlng effects upon w1nd and temperature
(Ozoga and Gysel 1972, Drolet 1976, Youmans 1979)

L Woody cover habltat.types were the least avallable‘on
the study area. An area that supported large numbers of
deer in winter and sprlng could probably accomodate only a,
few deer on fawnlng ranges.. The four dlfferent home range"
patterns I observed represent deer d1sper51ng to occupy
most of the valley durlng summer, and sharlng the best

cover areas in w1nter.
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Fidelity

Studies spanning three or more years (Robinette 1966,
Nelson and Mech 1984, Schoén and Kirchhoff 1985, Tierson
et. al. 1985, Wood 1987, Pac; pers. comn.) havé reported
high home range fidelity for white—taiied deer and mule
dger. Ninety-five pércent of adult mule deer'iﬁ the |
Bridger Mountains, Montana showed fidelity fé home ranges
l(Pac, pers. comm.). Robinette (1966) observed no changes
in summer ranges of adult mule deer does. Wood (1987)
observed high home:range fidelity in a.prairie mule deer
population, but low fidelity in a prairie white-tailea.aeer
population. | | _

Gallétin Valley deer showed high fidelity to a general
area, but frequent changes over shoft distances (0.8 -~ 1.6

km) in seasonal ranges between years. Schoen and Kirchhoff

(1985} found that Sitka black-tailed (0docoileus hemiénus
sitkensis) deer's consecutive summer faﬁges p;rtiaily
overlapped, but the GACs were 0.5 km apart. White-~tailed
deer in South Dakota had summer ranges composed of a ﬁumber
of subareas, used-when“needed;.theif winte:.rénges were
restricted portions of their yearly-ranges (Spérrowe‘and
Springer 1970). Nyberg (1980),observeq subseasonal ranges
" in mu;e deer in the Bridger Mouﬁtains; Montan;;' These
could be interpreted as changes in habitat use.

I believe short—diépance changgé between years in

‘Gallatin Valley deer home ranges were responses, in part,
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to changing habitat availability, caused by crop rotation;.
Deer preferred alfalfa and’avoided Qheat fields darihg
summer. Alfalfa must be irrigated in the valley, and‘every
year after planting it becomes less vigorous, witﬁ a'larger
pereentage of grass. After 4-5 years it is predeminaﬁtly
grass, and ranchers replant the field in barley or winter
wheat, and'replace sﬁall-grains with alfalfa elsewhere.
Tﬁerefore 20-25% of the alfalfa fields Qere being rotated
each year. Because a summer home range ineorpotated only a
few fields, a doe would have to shift her range with the
change in crops.every few years.. Vogel (1953) Qbseryed’
white-tailed does at Reese Creek to alter their'spring
ranges ln response to winter wheat field rotation. ‘Thirty ‘
percent of the doe summer ranges changed dufing 3-1/2 years
ef observations, an average of one change every three years:
"éer doe. o |

Yearling movements may result in establishment of a
"familiar area"-(Baker 1978), from which an adult doe
selects her ehanging Yearly raﬁge. Yeafling does often
~moved to other areas of the Gallatin Valley,.tﬁeh_as adults
established home ranges near the 'area at which.theylwere
trapped. They briefly,visited'these'other areas in
subseqﬁent springs. - Does trapped on the.same site as
yearlings had separate wlnter ranges as adults. Winter
conditions at‘Sourdough may have beeome uﬁfavorable due to

subdivisions, prompting previous year-round resident does




58
to winter at Pine Butte, which they had v151ted as
yearlings. Adult does may make occas1ona1 1ong-dlstance

visits to other areas to maintain fam111ar1ty with themn.

Habitat Use

The Valley Center muie deer herd ie unusual in its
year-round occupaney of agricultural 1ahds, although mule
deer frequently use alfalfa during late summer and winter
(Egan 1957, Martinka 1968; Kamps.1969, Dusek 1975, Wood
1987). A mule deer population that used agricultural
croplands.year—round'on theAMiseouri River Breaks preferred
barley and avoided spring wheat_(Ball; pers..comm.jt
Black-tailed deer in residential areas ih Oregoh fed in
lawns and pastdres'year—round (Happe 1983);

Habitat preferences of Penwell Bridge white-tailed
deer were similar to those in other studies.. Murphy et.
al. (1985) reported that white—tailed"deer used more types -
of crops during spring and fall than'in summer. Compton
(1986) and Herriges (1986) noted that white~- talled deer
used llttle grain in summer, but preferred grow1ng w1nter
wheat and ungrazed summer fallow in w1nter. Vogel.(1983)
observed both mule deer and white—tai}ed deer ueing mimter
wheat, and Rongstad ahd Testerl(1969)lpbserVed white—taiied
deer using fall—planted rye. during Sprind greenup.

‘A food habits study of Gallatin Valley deer (Vogel
1983) showed that dlets were generallzed in fall" and w1nter

and more specialized in summer. Mule deer used natlve
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foods (forbs, browse and grass) during summer, and
increased alfalfa and small gréins in théir fall, winter
and sﬁring diets. White-tailed deer followed a similaf
pattern, however they used less alfalfa and browse.énd more
small grains and grass than_mule'deer. Kamp's (1969)‘fooa
habits study'showed that whité—failéd deer increased use of
wheat in winter, and mﬁle deer used grass only ih épring.'
Vogel (1983) noted that alfélfa and grains are easily
digested and might yield reduééd rumen voluﬁes; but.deer
may be eating more native piants than crops in agricﬁltural‘
fields in summer. .

Use of agricultural fields by deer may rgflect the
condition of the plants and ?he agricultufal practices
during each season. Fields that were not disturbed‘by

spring planting (alfalfa, pastufe aﬁd winter wheét) were
used more in spring. Fields not disturbed by yeérly‘
plowing were preferred in summer. Plant dormancy may have’
reduced the value of alfalfa fields aﬁd prompted sﬁifts to -
waste grain in harvested fields, and extended occupaﬁcy by
cattle may‘héve discouraged'pasture usé in fall and winter.

Mule deer and white-tailed deer used nore bariey:than
other small grains in~Summer, indicating a preference for
it. Farmers complained of heavy mule deer depredatigns on
parley at Valley Center; no like complaint for winter wheat

was received in either area.
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Social Orqanization

A single doe was was the most common social unit for
Gallatin Valley deer. The smallest mean gréup size Qas
1.65 for white-tailed deer,ffom‘June 1.to‘Ju1y 31, Wﬁich
agrees with other studies (1.7, Scaﬁlon and Vaughan 1983,
1.54, Gavin et. al. 1984, and 1.25, Wood 198?).' Single-
does were the most common social unit observed by Hifth
(1977). The mean group size for mule deer during the same
period was 2.27, in contrast with 1.4 for praifie nule deer
(Wood 1985). I saw few mule deer groups during the summer:
(n=20) ; does are most secretive during fawning seéson
(Hawkins and Klimstra 1970; Hirth 1977) and sinéle does are
less likely to be seen than groups (Michael 1965). Also, -
does without fawns will seek other.does during the fawﬁing
season (Ozoga et. al. 1982); the second mqst common mule
deer group size I observed was thrée does.

Mean group sizes for winter weré larger in the
Gallatin Valley than that reported for ﬁost other studies
(white-tailed deer winter meéns: 3.4, Scanlon and Vaughan
1983, 2.5, Gavin et.:al. 1984, 6.5, Wood 1987; mule deer
winter means: 10.0, Wood 1987), but the bbserved'trend-was
the same. The observed éroup size was iowest.duriﬁg'
fawning season, and increased to peak levéis in winter and
spring. |

I did not find good evidence for dispersal of female
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féwns and yearling does in the valley. Observability'qf
color-collared does depended dp‘proximity to radioécollafed
' does; unobserved does'méy have still oécupied‘éreas
adjacent to the trapping sites. Two éolor—géllared female
mule deer fawns, known to be related tp‘a ;adio—collareql
doe, were not seen in subsequent iears. These_may have‘
dispersed. Landowners thbught that the Vallgy.Center mule
deer population was increasing.r | ‘

Many does using a winter rangé were probably
maternally related, composing several generafions.
Yearling white-tailed does rejoined‘their mothers in late
summer and fall and moved with #hem onto winter ranges.
Related older white-tailed does occupied adjacent sﬁmmer
ranges and continued to use the saﬁe'winter.ranges. This
was also ;eported 5y Robinette (1966) , Hirth.(1977), and
Ozoga et. al. (1982). Tierson et. al;-(1985) observed 
white-tailed deer groups to expand their winternranges at
the edges as the population grew. | |

Vélley Center mule deer appeared to be isolated f;qm'
other mule deer populations. During summers mule'deef were
observed in two other locations ip the valiey, at Penwell -
Bridge and on ‘south Hyalite Creek, but winter distributions
were confined to Valley Center. All other.pbservations‘of
mule deer were on the perimeter of.the valléx, If-fhese:'
two groups were alreédy part of the Valley Cénter herd;'

then no mule deer populations existed to move into the area
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should it die out. It might be replaced by white—tailed.
deer. - I

It seems likely that the presence of mule.deer'does,
rather than habitat preferences; éxcluded white-tailed does
from Valley Center. A}thpugh Penweil Bridge white—tailed
deer appeared to prefef the deciduous foreét type,'white-
tailed deer in other areas used mixed bfush where deciduous -
forest was not plentiful, and the wintef habitat uses of |
both spécigslwere similar. ‘A few white—tailéd deerlwere
observed on the perimeﬁer of'Valley éénter,'and“mgle deer
groups were at Penwell Bridge, during summer aﬁd féil} but

the winter ranges appeared to be mutually exclusive.
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