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Abstract:

The ecology of a mule deer (Odocoileus hemionus) population inhabiting an eastern Montana prairie,
was studied during 1975-1986, using periodic aerial surveys and radioed and neckbanded deer. Spring
population size increased by 29%/year from 1976 to 1983, stabilized at approximately 1,080 deer
during 1983-1984, and declined 61% during 1984-1986. An average of 42% of the adult females
successfully weaned > 1 fawn, resulting in autumn, winter, and spring fawn:doe ratios averaging
56:100, 55:100, and 35:100, respectively. Annual mortality rates for fawns, adult females, and adult
males averaged 70%, 23%, and 63%, respectively; harvest rates averaged 3%, 19%, and 59%,
respectively. Deer distribution was highly aggregated across the area. Mixed groups of males and
females were uncommon, though distributions of males and females overlapped significantly.
Individual females exhibited 1 of 3 movement patterns: yearlong residency, spring and autumn
migration, or late summer and late autumn migration. Annual home ranges averaged 4.4 km2. Females
and mature, males demonstrated a high degree of fidelity to traditional herd ranges,, but yearling males
did not. Areas of topographic diversity in winter, and mesic sites in summer were preferred.
Interspersion of habitat complexes influenced both distribution and home range size. Environmental
variability caused specific responses by mule deer, and was reflected in variable fawn recruitment rates.
Population regulation seemed to be influenced by the limited availability of high,quality forage during
late summer. Spring population size of white-tailed deer (0. virginianus) peaked at 335 deer. Population
dynamics of both species were similar, except during 1984, when 60% of the female whitetails were
harvested. Significant interspecific overlap occurred, and the 2 species demonstrated no intrinsic
avoidance mechanisms. Whitetailed deer preferred areas with overhead cover adjacent to agricultural
fields, used larger annual home ranges (9.98 km2) and showed much less home range fidelity than
mule deer. Pronghorn antelope (Antilocapra americana) occurred on the area at densities similar to
white-tailed deer, used open habitats, and had little impact on the mule deer population.
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ABSTRACT

The ecology of a mule deer (0Odocoileus hemionus)
population inhabiting an eastern Montana prairie, was
studied during 1975-1986, using periodic aerial surveys and
,radioed and neckbanded deer. Spring population size
increased by 29%/year from 1976 to 1983, stabilized at
approximately 1,080 deer during 1983- 1984, and declined 617%
during 1984- 1986 An average of 427% of the adult females
successfully weaned > 1 fawn, resulting in autumn, winter,
and spring fawn:doe ratios averaging 56:100, 55:100, and
35:100, respectively. Annual mortality rates for fawns,
‘adult females, and adult males averaged 70%, 237%, and 637,
respectively; harvest rates averaged 3%, 19%Z, and 59%,
respectively. Deer distribution was highly aggregated
across the area. Mixed groups of males and females were
uncommon, though distributions of males and females ‘
overlapped significantly. Individual females exhibited 1
of 3 movement patterns: yearlong residency, spring and

autumn migration, or late summer and late autumn migration.’

Annual home ranges averaged 4.4 kmz. Females and mature
males demonstrated a high degree of fidelity to traditional
herd ranges, but yearling males did not. Areas of
topographic diversity 'in winter, and mesic sites in summer
were preferred. Interspersion of habitat complexes
influenced both distribution and home range size. ’ !
Environmental variability caused specific responses by mule
deer, and was reflected in variable fawn recruitment rates.
Population regulation seemed to be influenced by the
limited availability of high,quality forage during late
summer. Spring population size of white-tailed deer (0.
virginianus) peaked at 335 deer. Population dynamics of
both species were similar, except during 1984, when 60% of
the female whitetails were harvested. Significant
interspecific overlap occurred, and the 2 species
demonstrated no intrinsic avoidance mechanisms. White-
tailed deer preferred areas.with overhead cover adjacent to
agaicultural fields, used larger annual home ranges (9.98

) and showed much less home range fidelity than mule
deer. Pronghorn antelope (Antilocapra americana) occurred '

on the area at densities similar to white-tailed deer, used

open habitats, and had little impact on.the mule deer
population.




Sl dl:

INTRODUCTION

Rocky Mountain mule deer (0Odocoileus -hemionus

hemioﬁus) occur across a broad spectrum of habitats, from
the Great Plains, through shrublands, woodlands and forests
of the Rocky Mountains, and desert sérub.of the Great'Basin
(Wallmo 1981). Although various aspects of mule deer
biology and ecology have been intensively studied in many
of these habitats, relatively little research has been
directed towards mule deer inhabiting nontimbered prairie
environments of the northern Great-Piains.

Past studies’of mule deer in prairie habitats have
focused primarily on range-habitat relafionships. These
include evaluations of range'relationships between mule
deer and cattle (Dusek }975), movements and habitat use
patterns of adults (Severson and Carter 1978), habitat use
and mdrtality rates of'fawns (Steigers 1981), winter | .
habitat use patterns (Swenson et al. 1983), and the effects
of hunting on habitat use (Swensqn 1982). Studies of
population dynamics as they.relate to habitat
chgrécteristics are 1acking;

In Séptéﬁber 1975, the Montana Department of Fish and
Game initiated a series of studies to evéluate facfors
influencing mule and white-tailed deer populations in

several different habitats, including an eastern Montana
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prairie. Although designed as a long-term, intensive
study, detailéd field work was conducted in the prairie
habitat only from September 1975 through May 1976 (Hamlin
1976). From May 1976 fhrough March 1§80, efforts were
limited to autumn (September—October), winter (December-
January), and spring (ﬁarch—April) aerial surveys éo
monitor population trends (Hamlin 1977-1980). Field work
was suspended during 1980—1951.

The work waé revived with my's;udies, under which
full-time field work was conducted &pring July-September
1982, January-March 1983, and June 1983-December 1984, and
part—time through April 1986. Objectives were to evaluate
population dynamics, home range, movement, and habitat use
patterns of mule deer occupying this prairie habitat.
Additional data were. also chlected on white-tailed deer,
pronghorn antelope, and cattle, which shared this range
with mule deer, to evaluate their potential influencés on

the mule deer population or its use of the area.




METHODS

Field Metﬁods

Existing classification gnd delineation of major cover
types within the study are%“ﬁunpubl. rpt., BLM, Proj. 208~
76-B, 1979) were employed with 2 minor modifications. A
"graséland" type was divide& into 2 cover types (mixed
grass prairie and bunchgrass prairie), and the closed
canopy and open canopy broadlegf tree types4weré cqmbined
into a single hardwood draw cover‘tybe..

All naéi#é cover types.ﬁere sampled to quantitatively
describe the Qegetation. The éover.type map was
arbitrarily . divided into 10 units- of approxim;tely equal
size, and the largést area of each cover type within each
of'tﬁe 10 units was idéntified-for sampling. Sample sites
were then identified on aeriél photographs, based on the
mapping unit description (unpubl. rpt., BLM, Proj. 208—?6—
B, 1979). ' |

At each sample site 40, 2 x 5 dm quadrats were spaced
at 5 m intervals along a transect line, and the frequeqéy
of each plant species in each quadrét was recorded to
estimate a ubiquity index (frequency X copstancy, Curtis
1959:31). In addition, éercent coverage of grasses, forbs,.
shrubs, litter, and bare ground was Aetermined in alterna;e,
quadrats foiLowing_procedures.described by Daubenmire.

(}959). Transects in narrow cover types were oriented at a
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45° angle tothg-flow of the drginage to provide sambles
from the edge. When an outer e&ge of the type was
encountered, another line was established at 90° frgm the
previous line but still at 45° to the drainage until 200 m
" were covered. AIl other cover types were sampled along a
straight 200 m line. -Vegetation measurements were
completed during July 1983. Plant faxonomy followed
Hitchcock and Cronquist (1981).

During January and Februar& 1983 and 1984, 151 mule
deer (110 females and 41 males) were captured using a drive
net (Beasom et al. 1980) or a.hand held ﬁEt—gun (Barrett ef
al. 1982). An additional 13 animals wére captured ﬁith the
net—gun in Feburary 1986. Deéf were manually ?estrained,
éar'tagged, and marked fop individual identification.
Fifty—-three females Qere equipped“with‘radio transmitters
(150-151 megaheftz) the remainder with colored, plasticu
neckbands. Ages were determined by tooth replacement and -
wear (Robinette et al. 1957). A blood sample was collected
from females for pregnancy diagnosis (Wood et al. 1986b).
An additional 34 white—tailed deer (29 females and 5 males)
were captured and handled in a similar manner. Sixteen
females were fitted with radio transmitters, the remainder
with neckbands. |

Aerial population surveys were conducted duriﬁg autumn
(September-October), winter (December-January), and Spfing

(March-April) of each yeaf from a Piper Super Cub. One




aerial survey was also conducted during summer (July 1983).
Survey flights were compleged during morning and evening
hours and followed topographic features to ensure complete
coverage of the study area. Morning flights began at
daylight and were terminated when activity levels of deer
decreased, usually within 2 hours after sunrise. Afternoon
flights began as activity levels increased (approximately 2
hours before sunset) and were terminated shortly after

sunset.

During aerial population surveys, deer were classified

by age and sex, locations were plotted on 1:24000
topographic maps, and cover types occupied were recorded.
Individuals were classified as mature males (2-years or
older), yearling males (l-year old), adult females (l-year
or older), and fawns ({l-year old) during all surveys
except spring when deer were classified as adults or fawns.
All marked deer observed during the survey were also
recorded. The same'data were recorded for all white-tailed
deer and pronghorn antelope observed, except that pronghorn
groups were not classified. Pastures occupied by livestock
were also recorded during aerial surveys. |

The entire area was surveyed from a vehicle, during
mornings and evenings immediately prior to each aerial
survey and at 10-day intervals from mid-July to mid-
October. Group composition, cover type used, and

identification and location of all marked deer were
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recorded. During the July-December surveys, yearling males
were classified as spikes' (at least one unbrénched antler)
or 2-points (2 or more points per antler) for both mulg and
white-tailed deer.

| Sgggljghi;counts of degr in five alfalfa fields were
conducted weekly during July-October, 1983 and 1984 to
evaluate nocturnal habitat use patterns. Counts were made
approximately 1.5 hours after sunset using a 300,000 candle
power white light. Total number of deer,-and |
identifiqafion'and loéatiod of -any markea Qeer qbééryed in
each fiela were r;cdrded.

Rédioed females were located on alternate weeks
throughout the year from a Piper Super Cub equipped with é
single, 3-element directional antenna attached to the wing
strut. The timing of locations varied amohg seasons;
During summer (June-September’, 378 (607%) of 645 locations
were made 0-3 hours after sunrise. During autumn (October-
November), 115 (50%Z) of 230 wefe made 2-4 hours after
sunriée. During winter (December-March), 358 (56%) éf 640
were made Between 1100-1300 hOufs._ All other locations,
including‘those in spring (April-May), were made uniformly
phroughout the remaining daylight hours. Location, cover
type used, and group composition weré recorded for each
radioed, and all neckbanded deer observed'during the
flights. These data were also'recorded for any

observations of marked deer. Deer were classified as
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vearling males, mature males, adult females, or fawns
during June—January,'adults or fawns during Feburary=April,
and were unclassified during May. All deer wére assigned
an arbitrary birthdaylof june 1. |

Data on the‘physical condition of deer harvested
during the hunting season were colleéted during field
checké of‘hunters in 1983 and 1584 and at checking stations
6perated on opening day of the hunting seasoﬁs in 1982 an&
1685. Ages (baéed on tooth replacement and wear), and
welghts were recorded. 1In ad@ipion, diastgma 1ehgthvof
yeaflings (Swenson and SteWért 1982), and antler béaﬁ
length and beam diéﬁeter (2.5 cﬁ above the'bur)'(French et
al. 1956, Swenson and Stewart 1982) %ere recorded for
males. When a killsite waslocated,a-klitersampleof
rumén contents was taken for food habits analysis (Wilkins
1957) and both kidneys were’collected to calculate a kidney
fat in&ex (Riney 1955). Similar data were colleéted from
all dead deer found throughout the year, and gn‘estimated
caﬁse of death was assigned. |

Microenvironmental conditions were measured at 57
sites used by deer during Janpary—Eebruary and Novembgr-
December 1984 similar to the pr&cédure described by Staines
(1976). Undisturbed deer were observed, and the site was
classified as a feeding site (n=26) or bedding site (n=31)
based on the behavior of most deer in the group. Avérage '

snow depth, wind direction'énd_speed (using a hand~-held




anemometer), ailr temperature, and slope aspect were
Vrecorded at each éite. ﬁeasurements were Faken at 50 cm
above the ground at bedding sites, and at 100 cm aboye the
ground at feeding sites, to reflect conditidng experienced
by deer. Similar readingsuwgre taken at the nearest
possible adjacent site that was completely exposed to the

wind.

Analytical Methods

Population estimates for 1975-;980»wére based on
aerial sﬁpvey,data collected by Hamlin‘(1976—1980). Total
number of adult females was estimated by assuminglthat 857%
of the females in the popuiation were observed. Although
this was somewhat higher than the 58-867% observability of
marked animals obtained during 1983-1986 (Appendix, f;ble
41), différent survey methods justified the use of higher
observability estimates during earlier years. During 1976-
1978, areas which normally held deer were repeatédly.
s;aréhed until animals were observed (K. L. Hamlin, -pers.
comm.): whereas after 1982, each area was’fléwn only once.
Estimates of fawn and adult’maie numbers were based on
observed fawn:female:male ratios and were added to female
pbpulation estimates to determine total population siée.

Base population estimates during 1983-1936 were
derived using a Lincoln index (Davis and Winstead 1980)

with an average of 9% of the population marked (range 4~
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13%) dﬁring allisurveys._ Oﬂly those marked deer known to
be alive and on tﬁe survey area were used. The Linéoln
index estimates were then adjusted Baséd-on mortalit& rates
of marked deer so thét mortaiity rates based on population
estimates- and on the ﬁérked samplekagreed as closely as
possible.- | .

The populétion estimate for Seﬁtember 1982 was back- -
calcula;ed'from the January 1983 estimate using dﬁ@ngefin-
ratio procedures (Davis and Winstead 1980) to estimaté
harvest rates. The April 1981 and 1982 estimates Wére
éxtrapolated ffom-the'spning ésfimates of 1980 énd‘autumn
estimates of 1982, respectively.. July estimates were based
on spring population estimates, mortality fates of marked
deer from April to July, pregnancy rates, aﬁd July fawn-ét-
heel counts. | |

Seasonal and annual rates of popqlation change were
first calculated as exponential rates of change, theﬁ
converted to finite rates of change for reporting (Caughley
1977). Correlation analysis‘w;s used to defermine factofs
influencing population dynamics uéing exponential rates of
change, finite ra&és of change, and observed fawn:fémale
and fawn:adult ratios as dependent variables.

The age structure of the mule deer population during
1983 and 1984 was estimated by the proportion of marked
adult deer in each age class and fawn‘adult ratios in.

December, assuming a 50:50 sex ratio among fawns. Age
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structures in 1985 and 1986 were calculated from 1984 data
u;ing mortality and fawn recruitment déta: Age structures
for White—tailgd deer %e?é calculated in a similar manner
except that ages of all deer trapped, and shot by hunters
were used. '

Interspecific distribution and habifap overlap between
mule deer and whiée—tailed deer and mule deer and pronghorn
antelope were evaluated using 2x2 independence chi—squgpe
tests, as was sexual segregation within the mule deer
population. The area was divided into 25 ha blocksnénd the
number of blocks with each sex oyvspecieg bresgnt and
absent was determined. A determin;tionvof overlap &id no£
require concurrent occupancy, just occﬁpancy at some time
during the period of analysis. Thus, the analysis tested.
for spatial segrégation and not temporal segregation.

The effects of cattle on mule deer distribution were
evaluated by comparing thg pﬁmber of deer observed in
pastures with and without cattle. The test of the nuil
hypothesis that deer were distributed independently of
cattle was done with a goodness of fit chi—square tesf
using the proportiop of the area occupied and unoccupied by
cattle as a measure of availability. |

Climate data from 1958 to 1980 were compiled from the
Buffalo Rapids weather éervicé reporting station.
(Clmatological Data 1958-1986) near Terry. Data from 1930

to 1986 were obtained from the Terry NE station because
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recent records were more complete. Weather data from the 2
stations were highly correlated (r=0.96, P<0.01). A
mo&ified ﬁamb index of wintér (November~March) severity,
and an index of climatic conditions over 18'months (July-~
December) were calculated as described by Picton (1979). A
modified Leckenby index of winter sevérity was also
calculated for the months of Noveﬁber—March following the
concepts of Leckenby and Adams (1986)‘butvusing daily
rather than hourly climatological data; ‘

Locatioﬁs of mule Qeer; white—tailed'deer, and
pronghorn anteiope pbserved'dﬁring agrigl'éuryéys;'and
locations of all marked deer were plotted -on 1:24000:
topographic maps and converted to Universal Trangverse
Mercator coofdinates'recorded to the nearest 100 m.
Seésonal and annual estimates of average activify radii
(AARs) (Robinette 1966) and convex polygon areas (Mdhr
1947) were c;lculated using thg TELDAY computer program (T.
N. Lonner and D. E. Burkhalter, Users manual for the
computer program TELDAY,'Mont. Dept. of Fish, Wildl., and
Parks, unpubi.'lS pp.). Home range and distribption plots
were also obtained using TELbAY. Single points which fell
outéid; of the normal c¢luster of locations were excluded
from calculations of seasonél and annual home rahge siées.

AARs were ‘used.as an index of home range size in all
statistical analyses because they are less sensitive to

outlying locations than convex polygons (MacDonald et al..
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1980). They also more nearly apﬁroximate a normal
distribution because of the central limit theoreﬁ (Zar
1984). Differences in sﬁmmer and winter AARs Qere
evaluated with a paired—-sample t test. Dif}erences between
AARs for groups of mule deer withiﬁ seasons, were evaluated
by analysis of vériance (ANOVA) with differences betwéen
means identified bf a least significant difference (LSD)
test. Seasonal differences between species were evaluated
with ANOVA and LSD tests on the ranks of AARS (Conover and
Iman 1981), because variances were not equal bétwéen
species. _The‘determination of which months to incluae in
each seasoﬁ.was based on major changes in monthly patterns
'of movemeﬁts and habitat use.

Monthly AARs wére calculated as descr%bed by Dusek and
Wood (1986) for radioed female and neckbanded male mule
deer.. Observations of neckbandeﬁ females were excluded
because an analysis of variance indicated significant -
differences in average monthly AARs due to the interaction
of band type (neckband or radio) and month. Adglt females
were assigned to one of three migration categories
indicated by observed moveﬁent pattern. Differences in theé
AARs between months and'migration classes were evaluated
using ANOVA. All marked females were used in the
evaluation of monthly movements of whité—tailed deer.

Cover type availability was determined by calculating

the percent of the total study area in each type.

LA DA Y
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Availability'for the analysis of survey data was based on
the types within predefined survey area boundarigs. Cover
type availability used in the analysis of data from marked
deer was measured over a larger area determined by the
movements of marked deer. Tests for cover type selection
(use greater than availabiiity) or avoidance (use less than
availabilit?) were conducted 'using goodness of fit chi-
square tests as described by Byers et al. (1984%).

Evaluation of cover type selection or avoidance based
on point locations could only determine which types were
important. To evaluate interactions between habitat
characteristics and interspersion, and distribution and
movements of deer, the 25 ha blocks mentioned ppeviouslj‘
were used. The amount of area and the meters of edge per
ha of each cover type, and a Shannon-Weiner diversity index
(Krebs 1978:455) were calculated in each block.
Comparisons were then made on the basis of migration class,
season, home range size; and intensity of use (high use=3
or more ébservations per block, low use;l observation per
block). Because only occupied blocks were used, tﬁe
analysis should identify habitat factors which influenced
deer use or movemenf patterns. Analysis of both home range
size and intensity of use should identify parametérs which
influence distribution and density because if a home rénge
is small or a block is intensively used, then the area must

~contain a higher quantity or quality of resources that

Lt Al




R . [

14
would also affect density.

-Habitat variables which were important in
differentiatiﬁg among groups were determined by stepwise
discriminafe analysis and field experience. These_
variables were then tested for statistical significance
using a Wilcoxon test. Unless tests on survey data were
specified, all habitat analyses were conducted on the
locations of feﬁales as determined by radio telemetry.
Similar methods were used to evaluate movement and habitat
use data for white—-tailed deer. Habitat characteristics in
areas of interspecific overlap and excluéive use were also
calculated using 25 ha blocks.

Wind chill, a measure of conductive heat loss in man,
was calculated using the formuld presented by Staines
(1976). ﬁifferences between wind speed, wind chill, and
temperature at deer sites (feeding and bgdding sites) and
ad jacent sites were evaluatgd using t tests. The
relationship between siope aspect at deer sites and wind
direction at adjacent sites was evaluéted by a goodness of
fit chi-square test. jhe_shelter index was calculated as

the percent reduction of free wind speed at deer sites by
the formula: shelter index=(l-wind speed at deer site/wind

speed at adjacent site)x100.
Unless otherwise stated, all statistical analyses were
conducted using the Statistical Analysis System (Ray 1982)

following procedures described by Zar (1984).
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STUDY AREA

General Description

The Cherry Creek study area was located in eastefn
Montana (Figure 1) at 47° North Latitude and 106° West
Longitude, appr;ximately 20 km northwest of the town of
Terry, in extreme northern Prairie County, Méntana. It

2 and extended a maximum of 40 km east to

encompassed 520 km
west and 23 km north to south. TLand ownership was 55%
Federal administe;ed by the USDI Bureau of Land Management
(BLM), 39% private, and 6% State;'arranged in a
checkerboard paftern. The 61%Z public ownership on the
Cherry Creek area represente& a greater proportion of

public land than the 25% public and 75% private reported by

Eustace and Swenson (1977) for southeastern Montana.

Physical Features

The afea was bisected from southwest to northeast by
the drainage divide of thg_Yellowstone and Missouri Rivers.
The most prominent geographic feature was Big Sheep
Mountain which rises 90 m above the adjacent divide to an
elevation of 1096 m. The terrain sloped gradually on
either side of the divide to the lowest point of eélevation
(771 m) in the southéast corner, a maximum elevational

change of only 325 m over 29 km.
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Figure 1. A map of the Cherry Creek study area showing the study area boundaries,

drainage divide, Big Sheep Mountain,

and 50 m elevation contours.
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Water sources 'were widely scattered and ephemeral,
with most of the drainages flowing water only during early
spring snowmelt and intense summer thundershowers. Natural
pits within drainages held water for variable lengths of
time following any runoff. A few widely scattered springs
were located on the study area.' Most flowed only during
spring and'suﬁmer'with a few flowing throughout the year.
The majority of the water used by livestock was provided by
wells an& stock ponds. Most well pumps were turned off |
wheﬁ livestock weré'absent gnd many of the smaller'ponds

went dry in late summer.

Geology

The study area was 1§cated in an unglaciated portion
of the mixed-grass prairie zone (Weaver and Clements 1938)
on the Tongue River member of the Fort Union formation
which developed during the Pgleo;epe Epoch. The Fort Union
- formation consists of alternating beds of sandstone ana
shale with intermixed seams of qoal; This formation is
distinguished by h;rd, reddish mé;erigl locally known as
scoria which resﬁlted from baking of the overbﬁrden 5y heat
generated from bufning coal seams. Becguse scﬁria is.very
hard and not easily erodedi; oftencaps'smallbuttés
scattered through the praifie (Perry 1?35, Veseth and
ﬁontagne 1980). ‘ l

| The soils developed from the yellowish gray leqtipular'

sandstones, yellow-gray siitstone, and gray claystone and




18

shale of Fhe Fort Union forgation, or from.alLuvium de;iyed
from them kVeéetH and Montégpe i980). Ten aiffefent soil |
series have been identified on the study area:;Bigsheép,
Cabbart, Cambert, Cambeth, Chinook, Hedstrom, Kremlinm,
Lihen, Lonna, dnd Wabek (J. Setera, gnpubl. data, USDA,

Soil Conservation Service, Miles City, Montana).

Climate

The climate of the area is semi-arid and conéinental,
marked by extreme fluctuations in seasonal and annual
femperature and precipitation. Mean annﬁal temperature at
the Buffalo Rapids weather station, located approximately
15 km south of the stud& area, is 6.4 °C.. Total annual
precipitation averages 28.7 centiméters (cm), over 70%Z of
which falls from May through September when';emperaturgs
are adequate for plant growth (Figure 2). The average
frost-free season is about 110 dayg with the last frosts of
spring occurring in May and thg first frqsts of autumn’
occurring in September (Climatélogical Data 1958-1986).
Annual preéipitation_was.more Variablé thaﬁ annual
température and was below normal during 1983—1986, the 3
years of intensive study (Figure 3L
| Wind was an almost continual aspect of this
environment. Wind speeds ranged from 0-88 km/hr and
‘averaged 21 km/hr for 57 measurements taken during January,

February, November, and December 1984.
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Figure 2.

Average monthly temperature and precipitation
patterns (1958-1985) from the Buffalo Rapids
weather station located 15 km south of the
Cherry Creek study area.




20

1504
\ -— — — Precipitation
i e L A e Temperature
\ o
= 1254 | 8 L
E \ / \
= L \
2 {ee ] ‘\ /A\
o 0 T TS i OO
O 100 = % \ RIS
-;é; \v \ / v \ ;
S \ | \ //
@
Q 75 Ak AL
Vi o
\\ / \
\/
y 8 T T " J Ll * Y .
YEAR

Figure 3. Annual precipitation and temperature patterns at
the Buffalo Rapids weather station during 1975-
1985 recorded as a percentage of the 28 year
average. One standard deviation equalled +28% of
the mean precipitation and +47% of the mean
temperature.




LLL A L5 Lk,

21
Land Use
Early iand use was dominated by livestock grazing
which became established following the extermination of

bison (Bison bison) by the late 1880's. One large cattle

ranch.(the XIT brand) established a headqgarters on the
eastern border of the Cherry Creek study area in 1890 and

ran cattle over 8100 km2

of surrounding rangeland.
Domestic sheep grézing increased at the tﬁrﬁ of the
century, and forced a decrease in cattle grazing because of
competition for available forage (Duke and Frantz 1961, p.
152). Sheep numbers peaked in the egriy 1940's, and have
subsequently deciined. Cattle numbers increased from 1940
to 1970 and thereafter, remained relatively stable kMontapa
Agric. Stat., Mont. Crop and Livestock Report Serv., ‘
ﬁelena, 1984) |

Homesfeading began in 1909 and peaked during 1915-
1920, when approximately 1 homestead could-be found oﬁ
every 5 km? (Prairie County Histbricél Society 1974).
Droughts in the 1920's and 1930's fofced abaqdqnment of
most of the farmlands. Though subsequently reclaimed by
the BLM, the boundaries of many'old fields remain evident
in existing vegetation patternsf The density pf occupied
human dwellings was approxiﬁately 1.7/100 km? duriﬁg the
study. | o

Land use during thg study was dominated by cattle

grazing. - One ranch in the southwest. corner of the area
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grazed sheep and cattle, all others grazed only cattle. Of
;7 operating rancﬁes, 6 grazed under allotment management
plans specifying some type of rest-rotation, while others
rotated cattle between seasanal‘pastures used tra&iqionaily
each year. According to the Soil Conservation Sérvice
(1976), 75% of the rangeland on the study area was in good
to excellent c;ndition and 25% was in poor to fair |
condition. ﬁearly 4% of the area was dryland farmed for
small,graiqs (3% of the areg) of legume hay.

Recreation, the second most.comﬁpn use of the area,
was concentrated during the deer:and prohghorn énfelopg
hunting seasons in October and November. Other tYﬁeé‘of
recreation occurred only rarely.

No brivate lands on the stﬁdy area were ppsted against
trespass, and numerous permanéhtifoads and.t:ails al;owed
vehicle access to within 2.3 km of any point on the a?ea..
Because of the gentle terrain, many tempérary roads were
created by hunters driving in search of game. 'These

temporary roads allowed vehicle access to within 720 m of

any point on the study area. There were only 3 areas where’

terrain prevented vehicle access to within 500 m. These
ranged in size from 2.5 to 3.0 km? and comprised only 1.5%
of the total stﬁdy area.

Vegetation.

The study area was dominated by broad, relatively flat

areas of prairie. Badlands, characterized by rough

Ll
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dissected topography that was sparsely vegetated and
actively eroding, were scattered along the divide and in
other locations where sudden elevational changes occurred.
Heads of drainages were often dominated by snowberry

(Symphoricarpos occidentalis) and chokecherry (Prunus

virginiana) which progressively gave way to green ash

(Fraxinus pennsylvanica), silver buffaloberry (Shepardia

argentea), and eventually silver sagebrush (Artemisia cana)

in the lower portions of drainages (Figure 4). Similar

prairie habitats were described by Severson (1981).

Figure 4. A general overview of the Cherry Creek study area
looking west from Big Sheep Mountain, along the
drainage divide.
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Eight cover tjpes were identified: 1) mi#éd-grass
prairie, 2) small gréin, 3) 1egﬁme hayfield, 4) ségebrushf
grassland, 5) bunchgrass prairie, 6).badlands, 7) mesic
shrub, and 8) hardwood draw. A list of species occurring
in each ngtive cover type and their relative abundaﬁce:is
recorded in Appendix, Table 42. |
| Mixed-grass prairiécove:e@64% of the area and

occurred on areas with flat to gently rolling topography.

Grasses, principally western wheatgrass (Agropyron smithii)

and needle-and-thread grass (Stipa comata), provided 71%
ground coverage (Table 1).
The bunchgrass prairie type occurred on moderately

steep slopes and ridgetops over 7% of the study area.

Threadleaf sedge (Carex filifolia) and bluebunch wheatgrass’

(Agropyrén spicatum) dominated the vegetation (Table 1).

Percent bare ground was greater than that in the mixed

grass prairie. This type fesembled the Agropyron

spicatum/A. smithii habitaf type described by Jorgensen

k1979) except threadleaf sedge replaced Parry sedge (Carex -

parryana) as a subdominant on the Cherry Creek area.

The sagebrush-grassland type covered 4% of the area

and occurred on both upland and floodplain sites. Western

wheatgrass and silver sagebrush dominated the vegetation.
Upland stands were similar to mixed-grass prairie except
for an increased shrubdb coﬁponent. Floodplain stands were

similar to upland stands but also included cottonwoods
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Table 1. Dominant species, Shannon-Wiener diversity index,
and coverage values for the six

number of species, i:
native cover types on the Cherry Creéek study area
recorded as means +95%7 confidence intervals.

Mixed Dbunch- Sage— Mesic Hard-
grass grass Grassl. Badlands Shrub wood
Dominants ‘Agsm Cafi Agsm Agsp Syoc ?rpe
Stco Agsp Arca Gusa - Popr Syoc
No. Spp. 53 74 67 78 64 70
Diversity 2.3 2.7 2.7 3.2 2.6 2.9
% Grass 71.1  45.4 57.2 5.0 49.7  25.2
+2.8 +3.5 +3.5 +1.4 +4.9 +4.2
% Forbs 5.5 8.0 4.6 6.8 11.8  15.6
+1.3 +1.3 +0.8 +1.3 +1.9 +2.8
% Shrubs 0.2 1.5 19.9 8.7 48.4 23.8
+0.2 +1.1 +3.4 +2.6 +4.3 +3.8
% Litter 88.8 60.9 85.2 15.0 95.1 92.6
+1.8  +4.1 +2.9 +3.2 +1.7  +2.0
%Z Bare Grd. 7.2 27.5 8.9 72.8 0.8 3.0
+1.2 +3.4 +2.2 +3.7 +0.5 +1.3
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(Populus deltoides) scattered along the water channel.

This cover type was similar to the silver sage type (Hanson
and Whitman 1938), sagebrush'type (Nelson 1961), and

Artemisia cana/Agropyron smithii. type (Jorgensep 1979,

Hansen et al. 1984) reported in other studies.
Badlands were characterized by rugged, highly
dissected, and sbarsely vegetated terrain and comprised 18%

of the study area. Dominant plant speéies were bluebunch

wheatgrass and snakeweed (Gutierrezia sarofhrae). Seventy=
three pergent of the areavsampied Qas bare groundf Live
plant coverage was almost. equally distfibutgd betwgen
grasses, sﬁrubs, and forbs..\The badlands also hgd the
greatest number of speciles and thé,highest'species
diversity of any cover type Sampled (Table 1). They
contained numerous sgall inplusiéﬁs of éthgr native cover
types too small to map or sample ipdividually; Bréwn
(1971) studied similar badlandS'bﬁt divided them into 7
community types Which-demonétrates'the complexity of this
cover type.

The mesic shrub cover type, dominated by snowberry and

Kentucky bluegrass-(Poa pratensis), was generally found in
long, marrow bands both above.an& below the hardwood draw
cover type; It encompassed 1% 6f the study area. Shrqbé
associated with éhis type were'gengpally found where soil
moistufe was greater than that assoéiated with the prairie

v

and less than that associated with the hardwood draws
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(Severson 1981). The mesic shrub cover type had the
greatest amount of litter coverage and the least amount of

bare grdund‘of all cover types (Table 1l). Hansen et al.

(1984) describea‘a similar Symphoricarpos occidentalis
community in western North Dakota. - A |
The hardwood draw cover typé was identified'by the
dominance of deciduous trees, parficularly green. ash, ;nd
occupied 2% of the study area. The vegetative compositioﬁ
of this cover type met the critéria preségtéd by Nelson
(1961) which indica;éd_a'histqry of ﬁoderate grazing
fressure. Chokecherry and silver buffaloberry were
commonly found surrqunding green ash stands. Overhead
canopy coverage, as megsured by'a denéiometer, averaged 887
which was comparable to éhat rep?rted by Neison (}961)

The cover type was similar to the Fraxinus

pennsylvanica/Symphoricarpos occidentalis habitat type
.reported by Hansen et al. (1984).

Two dryland crop types, legume hayfields and small
grains, occurred on the area. #egume hayfields were
compqsed of alfalfa or yellow sweetclover, from which a
single croé was usually'harQested in July. Uﬁland
hayfieldé, planted on .areas tﬁat Weré originally occgpied
by mixed—grasé prairie, produced very 1itfle growth aftér
haryest. Hayfields 1ocatéd in dfa;nages originaliy
dominated by sagebrush—grasslaﬂd, receiﬁed extra mpisture

from runoff during summer thundershowers or subirrigation,
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and normally remained green until autumn frosts. Legume
ﬁayfields were smali, generally less than 20 ha and éovered
1és$ than 17 of the study area. | |

Grainfiélds covered 3% of the area and'typically were
larger than hayfieids, averaging about 130 ha with somé-
exceeding 260 ha. Small grain'crops were primarily winter
wheat with some spring wheat,‘barléy, and oats and were
génerally planted on sites which were originally m;xéd
grass prairie. Fields of both crop types %ere scattgrgd‘
throughout the study area.

Although fairly distinct boundaries existed between
adjacent cover types, a coefficient of éimilarity
(Gleason 1920) indicated some similgrities aﬁong
types (Tabie 2). The~unders£ory;of the hardwéod draw cover
type was similar to the mesic éh;ub cover tfpe. The
bunchgrass type was intérmediate between the ﬁixed-grass
prairie and the badlands cover type. The ségebrush-
grassland was similar to thelmixed—grass praifie type
except that it contained an inc;egsed shrubdb comﬁopent and a
corresponding decrease in grass coverage. The hardwood
draw and badlands cover types were éhe most dissimilér, the
former beling the most mesic and the latter the most =xeric
of all cover types on the area. Hﬁwevef, small inclusions

of hardwood draws could be found ﬁithin the badlands.
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Table 2. Coefficlents of similarity comparing plant species
occurrence among native cover .types on the Cherry
Creek study area. The coefficient ranges - from 0
(complete dissimilarity) to 1 (complete

similarity).
COVER TYPE!
Wwith MGP SG BGP BAD MS
G 0.65
BGP 0.61 0.57
BAD 0.44 0.46 - 0.70
MS 0.38  0.55 . 0.32 0.30

HD 0.31 0.45 . 0:.24 0.19 0.66 -

leover types: MGP=hixed-gfass prairie, SG=sagebrush .
grassland, BGP=bunchgrass prairie, BAD=badlands, MS=mesic
shrub, and HD=hardwood draws : ‘
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POPULATION CHARACTERISTICS AND DYNAMICS

Population Size

Historic Trends

Mule deer apparently were common to abundant in
portions of the northerm great plains during most of the
1800's (Burroughs 1961, Severson 1981), but declined with
increasing human presence. The first regulations to
eiiminate yearlong deer hunting in eastern-Montana were
established in 1872. Thereafter, hunting was increasingly
restricted until the deer season was closed in 1923,
Although the season w;s reopened in 1937, few mule deer
were shot and hunting was again prohibited from 1938 to
1941. By 1945, deer were becoming abundant in the vicinity
of the study area (Hamlin 1976) and by 1950, mule deer. were
sufficieﬁtly abundant in many parts of the state to damage
agricultural croﬁs (Egan 1971).

Mule deer‘harvests from the same 7,750 km2 area, which
included the Cherry Creek study area, ranged from 846 to
2,530 during 1960-1975, with peaks occurring in 1962 and
1973 (Figure 5). ' Although harvest statistics'may not be
directly correlated with mule déer abundance, they would
" seem to indicate that populations in the vicinity of the
study area fluctuated dramatically in éize over these

years.
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Figure 5. Trends in mule deer harvests reported by the Montana Department
of Fish and Game from 1960 to 1975, over a constant geographic
area which included the Cherry Creek study area.
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Recent Trends

The mule deer population on the Cherry Creek study
area (Table 3) was at a low of 183 animals during the
spring of 1976. Spring populations increased steadily to a
peak of about 1,080 deer in 1983 and 1984, but subsequently
declined to 421 animals in the spring of 1986. Other
seasonal population estimates followed a similar pattern,
though summer and autumn populations peaked in 1983 and
declined to 1985. Population size reached a maximum of
1,818 deer during July 1983. The number of adult females
ranged from 118 to 768, adult males from 8 to 339, and
fawns from 57 to 735 during 1975-1985. Trends in harvest
data and population estimates over the last 30 years

suggested a pattern of cyclic abundance occurred at

approximately 10-11 year intervals.

Productivity

Pregnancy rates of marked females based on serum
assays (Wood et al. 1986b) differed among age classes
(P<0.01). Five (56%) of 9 2-year-olds, 35 (97%) of 36
aged 3-7, and 7 (88%) of 8 aged 8-years or older, at the
time of fawning, were pregnant (Table 4). These rates and
differences between age classes were similar to those
reported for mule deer elsewhere. Pregnancy rates for =

year-old females from several habitats averaged 73% (range




LY

33

Table 3. Mule deer population estimates on the Cherry Creek
Study Area from December 1975 to April 1986
DATE TOTAL ADULTS FAWNS FEMALES MALES
MATURE YEARLING

Dec. 75 183 126 57 118. 1 7
Apr. 76 183 126 57 118 1 7
Dec. 76 263 177 86 130 25 22
Mar. 77 263 177 86 130 25 22
Jan. 78 348 222 126 170 27 25
Mar. 78 300 210 90 161 25 24
Jan. 79 474 245 229 206 21 18
Mar. 79 409 233 176 196 20 17
Jan. 80 608 318 290 284 17 17
Mar. 80 546 318 228 284 S 17 17
Apr. 81 700 420 280 —_— - --
Apr. 82 858 478 380 - -- -~
Jul. 82 1538 858 680 655 77 126
Sep. 82 1252 841 411 642 77 122
Dec. 82 1127 710 417 634 31 - 45
Mar. 83 1083 710 373 634 31 45
Jul. 83 1818 1083 735 744 151 188
Oct. 83 1558 1064 494 735 151 178
Dec. 83 1257 806 451 672 41 93
Apr. 84 1074 776 298 647 39 90
Jul. 84 1722 1074 648 768 129 177
Oct. 84 1441 1031 410 747 129 155
Dec. 84 795 571 224 472 38 61
Mar. 85 595 536 .59 443 36 57
Jul. 85 996 595 401 467 107 21
Sep. 85 775 590 185 465 107 18
Dec. 85 538 405 . 133 340 56 9
Apr. 86 421 360 61 305 47 8
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Table 4. Age specific pregnancy rates, autumn fawn
recruitment rates (%4 success and fawns:producing
female), and projected fawns:100 total females in
‘autumn for marked female mule deer on the Cherry
Creek area, 1983-1985. Sample sizes are recorded
in parentheses. - : X

Age at % Rearing Fawns: Fawns:
fawning % Pregnant > 1 fawn female 100 females

2 . 56 (9) 41 (17) 1.00 41

3-4 100 (15) 61-(23) 1.15 70
5-7 95 (21) - 72 (25) "1.53 110
8+ 88 (8) 50 (14) 1.14 57

0-100%), those of prime aged females 97%, (range 93-1002%),
and those of females 8 years or older, 94% (range 88-100%)
(Anderson 1981; Beasom and Wiggers 1984).

| Among mgrked femaleé, fawn rearing suécéés from birth
to autumn was not dependent on'gge (g)O;Oé). Differen;es
in pregnancy rates apparently.aédounted for &ifferenceg in-
the number of females that succéssfully reared at least 1
fawn to weaning age (Table,4). Howeéer, fawn:100 female

ratios in autumn revealed that the highest reproductive .

rates were by females 5-7 years of age (Table 4). The lack

of fetal production data made it impossible to determine

whether age-specific differenceés in fawn production
resulted from &ifferent rates of fetal production or fawn

survival.
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Although estimates of agerspecific fawn prodpction
(fawns:100 females) éefe based on small_saﬁples of marked
femaies, they seemed:representative bf'the entire |
population. . The mean fawn:doe ratio calculateﬁ for marked
deer during 1983 and 1984 (58 fawns:100 females) was
intermeaiate to the 67 fawns:100 females and 55 féﬁns:loq
femaleslobservedtin aufumn of thogé years. Increased'
fawn:doe ratios reporéed for 1977 to 1981 must have
resulted from increased yeariing pregnancy rates, fetal

production, and/or fawn survival over summer.
Mortality

Fawns
Seasonal fawn mortality rates (Table 5) were highest
in winter (437%) and summer (41%), and lowest in autumn
(217%). Howevef, because the seasons were not of equal .
length, seasoﬁal rates were not directly comparable. On a
monthly basis, mortality rates decreased as fawns matu?ed,
averaging 167 from Julylthrodgh September and 12% from_
October through April.‘_Althohgh fawn mortality during June
was not determined, substantiallloségs can occﬁr during the
ufirst month of life (Hamlin etAal. 1984). Thefefo;g,
higher monthly mortality rates during Summer‘with lower
rates during autumn and winfer wés.probably the general

pattern for mule deer fawns.duripg most years.




36

Table 5. Finite seasonal mortality rates (percent) for mule
deer on the Cherry Creek area during 1982-1986.

Total A Adult ‘Adult

Season Adult Fawn Female Male
04/82-04/83 17 46 3 63
04/82-10/82 2 40t 2 _ 2
10/82-12/82 16 0 1 62
12/82-04/83 0 11 0 0
04/83-04/84 28 59 13 62
04/83-10/83 2 33 1 3
10/83-12/83 24 9 9 59
12/83~-04/84 4 ' 34 4 4
04/84-04/85 ‘50 91 42 70
04/84-10/84 4 37 3 7
10/84-12/84 45 45 37 65
12/84-04/85 6 74 6 6
04/85-04/86 40 85 35 57
04/85-10/85 1 54 0 2
10/85-12/85 32 28 27 48
12/85~-04/86 11 54 . 10 15
Mean

Annual 34 70 23 63
Apr.-Sep. 2 41 2 4
Oct.~-Nov. 29 21 19 59
Dec.=-Apr. 5 43 5 6

lRates for fawns are calculated from July-September
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‘ "During autumn, the rate of natural mortality of fawns'
was probably higher fhan hunter harvest. 'f;wns comprised
16 (8Z)of'205'hérvésted mule'deer examineé from 1982t9
1984 while comprisiﬁg-frém 32-38% of fhe ﬁopuiation. ﬁased
on fawn:doe ratios of deer observed in hunter's possession
and population es;imates, ﬁaturél mortality rafes'for‘fawns
during autumn were 0, 8, 23, and 21% for individual yeérs,
from 1982 to 1985; corresponding hunting harvest rafes were

0, 1, 22, and 7%, respectively.

Adult Females

Annual mortality rafes of adult fémales inlfhe
population averaged 23% (Table 5). Hunting harvest was
thé greatest cause of death, éve?gging 19% §ver the 4 years
of inténsive study (1982-1986). -Nétural mortality rétes
throughout the rest of the year aVéraged 7%.

The annual mortality rate for ﬁarkéd adult females was
estimated at 20%Z. Twelve (20%) of 60 adult females deaths
resulted from causes other than hunting (Table Q). Two of
these were‘study related, resultipg from deer getting a
front foot entangléd in their collars. Morfality ra;gs
related to stress induced by trapping_ana handling were
very low for the trgpping téchﬁiqﬁes.usgd in this study
(Wood et al. 1986a). With these 2 animals removed froﬁ
the calculations, 17% of all dgéths’resultea.ffpm patural

causes and 837 were harvest related.
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Table 6. Number of marked mule deer lost from the Cherry
© Creek Study area population during 1983-1985 by
cause, season, and age class. A=accident,
C=cripple loss, E=emigration, H=harvest, I=illegal
kill, M=malnutrition, P=predation, T=trap.related,
‘U=undetermined. - . : o
. - FEMALE LOSSES
Age Number :
Class Alive Annual Autumn Winter Summer
0 28 4 0 1M 3U 0
1 39 6 3 11 IM 1T 0
2 41 9 7H 1T 1E
3 42 7 41 1M 1U 1U
\
4 44 8 7H 0 1A
5 38 7 3¢ 3H 1u 0
6 - 33 9 1¢c 11 6H 1M 0
7 21 4 ) 0 1p
8 15 5 “4H 11 0] 0
9 10 3 2H 1p 0
10+ 11 2 2H 0 0
Total 322 64 48 . 12 %
MALE LOSSES
Age Number 1
Class Alive Annual Autumn Winter Summer
0 26 2 0 © 20 0
1 32 18 24 0 "16E
2 16 6 6H 0 0
3 9 4 4H 0 0
4+ 10 2 2H 0 0
Total 93 32 14 ' 2 i
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Causes of natural mortality-among females varied.

During winter, 4 cases of malnutrition and 1 coyote (Canis

latrans) kill were confirmed. Five marked females
disappeared during winter and'were.probably winter related
mortalities. During summer, 1 dispersal, 1 coyote kill,
and 1 automobile collision were confirmed, while 1 marked
female disappeared (Table 6). |

No natural'mortality of marked or unmarked'deer was
documented among adult females during autumn.‘ Seven (15%)
of 48 marked females which died dpring autﬁmn‘were
documented crippling losses or illegal kills which were
included in the calculatioq of total harvest rates

(Table 6).

Adult Males

Annual mortality rates of .adult males averaged 63%.
Hunting related mortality was the leading cause of death,
averaging 59%. Natural mortality rates averaged iO%. The
only cause of death identified for marked adult males was
hunting (Table 6). Ning mérﬁed mature males were shot and
reported by hunters; 3 others disappeared during hunting
seasén and were assumed shét. Two yearling males also
- disappeared duriﬁg the hunting season and-were.assumgd
shot. | |

The percentage of marked males in the population
increased from 7%‘to 14% over -the 1984 hunting season,

indicating a selective harvest of unmarked males by

i
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hunters. No cases of crippling loss or iliegél kill were
documented for marked males, although'12 gnmafked males
were found dead of.those pauéeé. o “

Three ygarling males were known to have dispersed,
13 others disappeared during-the summer and were assumed to
have dispersed. Emigrating yearling males were apparently
replaced by immigrants becausé thgre were no changés'in
population size commensurate with a nonreplaced loss of 16

(67%Z) of 24 yearling malés;

Distribution

Mule deer were distributed in scattéred aggregations
across thé study area. Overall{ from 1975 to 1986, deer
were obéerved in only 37% oflthe 25'ha blocks duriﬁg sgrvéy
flights. Seasonally, only 20%, 19%, and 15% of the blocks
were occupied during autumn, winter, and spring,
respectively. Density patterns also indicatéd an
aggregated distribution. Denéityiaveraged 2.3.deer/km2
écfoss the entire study area:in December 1983, but local

2. The same

concentrations ranged from 5 to 33 deer/km
general patfern was observed during all seasons and years.

| Mule deer appeared to exisp"in semi-isolateq |
subpdpulétion units on the'Cherf§ Creek study area. A few
subpopulations were apparenf because. they were separated by

up to 7 km of .unoccupied habitat. Other subpopulation

units were suggested on the basis of the patchy
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distribution of deer across the area and the distribution

and movements of marked deer.

Effects of Density’

No major changes occurred in the dietribution of deer
over the study erea in response to increasing populatdod
density; If deer had widely expanded their'distribefion
into previously unoccupied habitets in response to
increasing population density, a large number of 25 ha
. blocks unoccupied during lows would have been oecupied
during highe. However, this was not the ease. During‘ell
eeasons, dee? oecurred in ehe same biocks during populatioq‘
highs and lows more than expected, end in newly occupied
blocks during populeeion highs iess then ‘expected based on
chance alonel(g<0.05). Thus, chadges in distribution
resulted more frbm differences_in~£he relative abundence'of
deer within subpopulation units across the study area than
from expansion of deer.distributiod into p?eviously
unoccupied habitats (Figure 6).

Studies of white-tailed deer have indicated that
female faﬁns are recruiFed:into_<Nelsen and Mech 1985) or
adjecent to (0Ozoga et al; 1982)‘a;eas used by their
methers; resulting'ih a-fraditional pattern of distribution
tﬁrougﬁ time. This phenomenon might- also explain the ,
consistency in distriBution of female mule deer on the
Cherry Creek area. Dispefeal pf'males (Robinette 1966,

Severson and Carter 1978, Neison'and Mech 1984) has the

¥
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Figure 6. Winter distribution of mule deer groups on the Cherry Creek study area

during low populations (+, 1976-1980) and high populations (o, 1982-1983).
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potential to change di%tribufion. However, the small
number of males and their ﬁigh mortality rate apparently
minimiged any such effect. Apparently, the availabilit& of
suitablé habitat was sufficiently restricted and the deér
density during 1975-1976 sufficiently low to result in a
nearly 6-fold incréasé in mule d;er numbers within the

originally occupied habitat.

‘Effects of Cattle

Cattle grazipg did not seem to broadly influence the
distribution of mule deer during any season (Figure-7L
'fhe occurrence of mule deer in occupied cattle pastures was
not different from expected based on the prqportion of the
study area occupied by cgttle‘gg>0;05). Cattle genera%ly
grazed draiﬁége bottoms and'rqlliﬁg prairies and either
avoided or made relatively minor use of ;he rougher terrain
in badlands and along drainages which deer preferred (see
habitat use). This limited the 0pbortunity for cattle to
affect mule déer distributiohoner an entire pasture.

There was onecase,howeféf,wherea deer seemed to
avoid occupied cattle pasturgs{ This involved a radio-
equipped, female mule deer whose home range overlapped 3
ad jacent pastures. Pastures 1 agd 2 were part of a rest-
rotation graz;ng system and were‘grazed rather intensivgly
for 40 and 50 days in egr1§ and-iate summer, respectively.

Pasture 3, part of another allotment, was grazed
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continuously for 184 days by relatively fewer cattlg
(Figure 8). When livestock were placeé in pasture 1, this
deer appeared to spend less time there and more time in
pasture 2 which remained.ungrazed. ﬁhen fhe éattle were
later moved to pasture 2, she apparengly spent more time in

pasture 3 which was grazed all summér at a lower rate.

PASTURE 1 PASTURE 2

260 cattle (77/km2) 260 cattle (46/km?)

June 12 - July 21 July 21 - September 8

May 29 May 10

Jun. 27 May 17

Aug. 23 Jun. 5

Jul. 10

PASTURE 3 300 cattle (9/km?) May 15 - November 15

May 2
Jul. 20
Sep: 11
Sep. 19
Sep. 30

Figure 8. Movements of a radioed mule deer in response to
.livestock grazing on the Cherry Creek study area
during 1984. - Below livestock density and
grazing periods are dates on which this deer was
located in each pasture.
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Although not conclusive, these data suggested that deer
avoided close association with cattle, and that grazing
patterns and stocking rateé.can affect how deer feSpond to
cattle as discussed by Mackie (1981).

Results of other studies on the effects of livestock
grazing on deer distribution have varied greatly. MéMahan
(1966), Dusek (1975), and Edwards (1977) reported deer
avoid pastures occupied by livestock. Knowles (1975)
suggéstedlthat, while summer and autumn cattle graziﬁg did
not excludé deer from an aré;, it did cause them to move
more widely. Komberec (1976) fouhd little effect on mule
deer distfibution resulting from winter and spring grazing.
Livestock grazing has alsp been reported to directly
increase mortality rates (McMghan and Ramsey 1965, Knowles
"1975) or affect the availability of preferfed feeding areas
(Austin and ﬁrness 1986).

Harawood draws, an important cover type for deer
during summer (Severson and.Carter 1978, and see ‘habitat
use section), aré also heavily used by livestock for feed
and shade. When hardwood drAWS.are uncbmmon, even lightly
stocked péstures can be subject to damage by ruBbing;
grazing, and soil compac;ion (Sevefson and Cartgrv1978L
This type of impact could éause'decreased éover fof fawn
rearing even if it did not directly affect deer

distribution or forage availability.

-
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Hamlin et al. (1984) repofted that fawn_production in
central Montana was not limited by the aﬁaiiability of.
hiding cover. However, fawns.on‘that are; uéed patches pf
dénse cover on steep slopes'whiéh Eattle avoided. On the
Cherry Creek area most of the ruéged terrain had little
available vegetative cover to hide young fawns. The‘Bes;
hiding cover occurred in fhé drainage bottoms that wefe
also used for feeding and loafing by cattle. Thus, cattle
had the potential to limit the availability of fawn rearing
sites by direct'exclusioﬁ, or destruction of cover and

" forage.

Sexual Segregation

Mature males and adult females were least associated
in comﬁon groups during summer and autumn (see groﬁp size
sectiop) which maximizgd chénceg for a sékually segregated
distribution of déér acros§ the study area during those
seasoﬁs. ‘However, even though théy were not closely
;séociated'in common groups;-their distfiﬁutiqns
overlapped. During July-Séptember, mature males and adult
females occurred in ghe'same 25 ha blocks moreAthan 
expeéted and in different areas less then expected.compared
to a random distritution (P<0.05). Male concentration
areas (more than 2-times as many mature males'as fema;es)
were uncommon, comprising only 35% of the blocks iﬁ which

mature males occurred.
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Exclusive use of areas by adul; females was observed
but was not evidence for sexual segregation because females
were relatively more abundant. Ma?ure males compfised only
12% of the adult population during sﬁmmgr and autumn.

Se#ual segregation appafently'occufs in othér
environments. Mackie (1970) repdrted the existence of
“buck” habitats for a mule deer population in central

Montana as .did Bowyer (1984) for southern mule deer (0. h.

fuliginatus) in California. "The lack of buck habitats oﬁ
the Cherry Creek area probabiy reéﬁlted from the relatively
few mature bucks in the popﬁlatioﬂ, the high morfality rate
of mature males, and the concentration of all animals on
only a fraction of the total study area. If lower
mortality rates were maintained, buck habifat; might also

form on the Cherry Creek area.

Population Structure

Composition

fawn‘production was relgtively.high throughout most of
the study. ﬂuring 1975—1986, fawn:doe ratios averaged
69:100 in autumn and winter andlfange& from 39 tolll:lOO’
(Table 7). fawns comprised an average 332 (r;nge 24-457),
36% (range 25-487%), an& 32% (range 10-447) of the
population during autumn{ winter,.and sp?ing, respectively.
The percentage of fawns in spring generally increased ffom

1976 to 1982, and decreased from 1983 to 1985.

L




Table 7. Observed mule deer buck:doe:fawn ratios and percent bucks, does, and fawns
during autumn, winter, and spring on the Cherry Creek study area, 1975-

1986.
- AUTUMN WINTER SPRING
Ratio Percent Ratio Percent Ratio Percent
Year buck:doe:fawn buck doe fawn  buck:doe:fawn buck doe fawn buck:doe:fawn buck doe fawn
1975-761  30:100:43 17 58 25 7:100:48 5 64 31 7:100:48 5 64 31
1976-771  42:100:67 20 48 32 36:100:66 18 49 33 36:100:66 18 49 33
1977-781  51:100:79 22 44 34 31:100:74 15 49 36 30:100:56 16 54 30
1978-791 e _— - - 19:100:111 8 44 48 19:100:90 9 48 43
‘19754801 17:100:97 8 47 45 12:100:102 5 47 48 12:100:80 6 52 42
' 1080-812 36:100:84 - 16 .46 38 . R — — — 40
1981-822  45:100:90 19 43 38  ——mmmee- — = = e — = 44
i982—83 31:100: 64 .16 51 33 12:100:66 .7 56 37 12:100:59 7 59 34
1983-84 45:100:67 21 47 32 20:100:67 11 53 36 20:100:46 12 60 28
1984-85  38:100:55 20 52 28 21:100:47 13 59 28 21:100:13 16 74 10
1985-86  27:100:40 ‘16 60 24 19:100:39 12 63 25 18:100:20 13 72 15

6%

lpata from Hamlin, 1976-1980

2Unpub. data, Mont. Dept. Fish, Wildl., and Parks, Fed. Aid Proj. W-130-R.

maT
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Buck:doe ratios were relatively high in autumn,

averaging 36:100 krange 1}—51) bﬁt_dropped to '20:100 (range
7-36) folldwing the hﬁnting seéSon.,'Post-;eason buck:doe
ratios were highest following the 1976 and 1977 hunting
seasons and lowest following‘thé 1975, 1979, and 1982
seasons. l

Population composition was estim;ted with fair
precision. During summer, fawp:doe ratios increased
steadily from mid-July to late August then stabilized
through October. Replicate classification surveys from
late August to mid-October (5 ini1983 and 4 in 1984)
resulted in coefficients of vériation ranging from 4%-67%
for fawn:doe ratios and 10%-17% for buck:doe ratios.
Robinette et al. (1977) also reported greater precision in
estimating fawn:doe ratios as compared to buck:doe ratios.

Ratios from reélicated surieys in winter and spring
were also fairly consistent. The difference between the
fawn:adult, fawn:doe, and buck:dog ratios determined from
the air and ground, ranged from 5 to 26% of the overall
mean determined for the 2 independent samples. Much of
the discrepancy between air and ground classification
surveys was atfributable to the misclassification of small
yearling bucks as does during ﬁinfer, and 1arge'fawns as
yearlings during spring. Deer sufvéYs conducted from the

ground had the advantage of providing more accurate

Li 3
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classifications while aerial surveys provided more

representative éamples across the population.

Age Structure

The age étructure of the femgle segment of the
population was heavily skewed toward younger age classes
during 1983-1984 when harvest rate; were low, but shifted
toward an older age structure concuréent with increasea
harvest rates.during 1985-1986,‘as a result of decreased
fawn recruitment (Table 8). _Approxima;ely 53-55%Z of the
females were 2 years or younger during 1983 and 1984. By
1986, this group comprised only 32% of the females. The
percentage of femaleé 8 years or older inéréased from 6% to
12% over the same time period.:ihe percentage of prime age
females (3-7 years-oid) showed less variation, increasing
from 41% to 56% during 1984-1986.

The ﬁale segment of the population wa; more heavily
skewed toward younger age éiassés than the female segment
(Table B)ﬂ Fawns comprised 69% of all males during/1983,
while bucks older than 4lyears were uncommon. The lack Qf
older males in the population waé also indicated by harvest
data in which only 8 (10%Z) of 78 antlered mule deer
examined were 4 years or older, and only 5 (6%) were 5

years or older.
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Table 8. Percentage of mule deer estimated in each age’
class on the Cherry Creek study area during spring
1983-1986. Percent of.  males recorded in age class
4 represents all males 4 and older.

YEAR
FEMALES o MALES

Age ' )

Class 83 84 85 86 83 84 85 86
0 24 20 6 9 69 61 24 36
1 17 18 18 6 17 25 46 15
2 14 15 . 17 17 9 9 20 29
3 12 13 14 15 4 3 7 13
4 11 12 12 13 1 2 - 3 7
5 8 8 11 .11
6 4 4 h 8 10
7 4 4 4 7
8 3 3 4 4
9 1 1 3 3:"
10+ 2 2 3 5

Number

of deer 760 794 472 335 . 323 280 123 86

)
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Group Size and Combosition

Average grodp size fqra.given séééoﬁ was not
correlated with population size (2)0.05).' Therefore, data
on group size and compositign were combined from 1975 to
1986.

The average number of deer per group for all groups
containing adult females, mature males, and yearling males
increased through the summer,'peaked‘in Janﬁary‘and
\February, then declined (Figure 95ﬁ ﬁales occurred in
larger groups than females during'gll months whén‘
individuals in the group could be classified. fncreasgd
- female group size through summer may have resulted from
reestablishment of'family groups following parturition -
(Hawkins and Kiimstra 1970) but thé.continued increase from
October through February was also affected by the increased
use of common areas as described by-Mackie (1970). Studies

of black~tailed deer (0. h. columbianus) by Dasmann and

Taber (1956) and white-tailed deer by Hawkins and Klimstra
(1970) and Gavin et al. (1984) indicated a temporary
breakup of doe groups during the rut. This phenomenon was
not observed on the Cherry Creek area.

Over 497 of”;he females occgrréd in groups with ogher
females, with fawns, or alone from'July through Januéry |
(Table 9). Females'alone were most éommoﬁ iﬁ Juiy, but

groups including 2 or moré females with fawns were most
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