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Abstract:

This study was initiated to determine distribution, habitat use, food habits and, potential effects of elk
(Cervus elaphus) on flora and fauna in the South Unit (SU) of Theodore Roosevelt National Park
(TRNP). Elk were reintroduced into TRNP in March 1985. In 2 years the population grew from 47 to
80 animals with no known mortality. The range of elk increased in the Park from 35 km?2 the first year
to 75 km2 the second year. As elk increased their range, they utilized a wider variety of habitats.
Hardwood draws received heavy diurnal use during the first summer for cover and forage. Diurnal use
shifted to Rocky Mountain juniper (Juniperus scopulorum) draws the second summer. Grassland
habitats were primarily used during evening from late spring through early fall and throughout the day
in winter when elk did not seek out wooded habitats for cover. Feeding peaked in the early morning
and evening for all seasons while bedding was the dominant midday activity. Fecal samples were
collected for elk, mule deer (Odocoileus heminionus), white-tailed deer (0. virginianus), and feral
horses (Equuis caballus) for microscopic determination of diet composition. Elk used browse heavily in
summer when it constituted 60% of the seasonal diet. Use of browse decreased in late fall
corresponding to an increase in graminoid use. Graminoids were the major food item for elk in the fall,
winter, and spring. Forbs were utilized most in summer when they accounted for 22.3% of the diet.
Fecal analysis indicated an overlap of food habits between elk, mule deer, and white-tailed deer in
summer, between elk and feral horses in fall, and between elk, bison (Bison bison), and feral horses in
winter and spring. The greatest potential for competition exists between elk and mule deer due to close
similarities in habitat use and the high use of browse in the summer diets for both ungulates.
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ABSTRACT

This study was initiated to determine distribution,
habitat use, food habits and, potential effects of elk
(Cervus elaphus) on flora and fauna in the South Unit (SU)
of Theodore Roosevelt National Park (TRNP). Elk were
reintroduced into TRNP in March 1985. 1In 2 years the
population grew from 47 to 80 animals with no known
mortality. The range of elk increased in the Park from 35
km? the first vear to 75 km® the second year. As elk
increased their range, they utilized a wider variety of
habitats. Hardwood draws received heavy diurnal use during

the first summer for cover and forage. Diurnal use shifted:

to Rocky Mountain juniper (Juniperus scopulorum) draws the
second summer. Grassland habitats were primarily used
during evening from late spring through early fall and
throughout the day in winter when elk did not seek out
wooded habitats for cover. Feeding peaked in the early
morning and evening for all seasons while bedding was the
dominant midday activity. Fecal samples were collected for
elk, mule deer (0Odocoileus heminionus), white-~tailed deer
(0. virginianus), and feral horses (Equuis caballus) for
microscopic determination of diet composition. Elk used
browse heavily in summer when it constituted 60% of the
seasonal diet. Use of browse decreased in late fall
corresponding to an increase in graminoid use. Graminoids
were the major food item for elk in the fall, winter, and
spring. Forbs were utilized most in summer when they
accounted for 22.3% of the diet. Fecal analysis indicated
an overlap of food habits between elk, mule deer, and
white-tailed deer in summer, between elk and feral horses
in fall, and between elk, bison (Bison bison), and feral
horses in winter and spring. The - greatest potential for
competition exists between elk and mule deer due to close
similarities in habitat use and the high use of browse in
the summer diets for both ungulates.
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INTRODUCTION

Elk were once omne of the mogt widely distributed
members of the deer family in North America (Boyd 1978).
Early reports of explorers speak of vast herds of elk
roaming the Great Plains. These elk, belonging to the

subspecies Cervus elaphus manitobensis, were quickly

extirpated when European man settled the Great Plains in
the 1800's. In North Dakota, elk were relatively abundapt
until the 1870's. By 1881 elk were scarce and in 1883 the
lastofficialreportof elk in North Dakota occurred when 6
elk were killed in Cavalier Cbgnty (K;uckenberg 1973).

In1942, 25 Rocky Mountain elk yere'released in ‘
western North Dakota in an unspccessful'attempt to
reintroduce elk (Byrant and Masef 1982). No other attempts
were made to reestablish elk; however, in 1979 a small‘herd
of elk escaped from a holding pen on an Indian reservation
into river breaks near the Norfh Unit (NU) of Theodore
Roosevelt National Park. Within several years elk nuﬁbers
had increased enough to allow a limited hunt aimed at
removing 25 - 30 animals a year.

In 1984, personnel at Theodore Roosevelt National Park
began to formulate plans for reintroducing elk into the
South Unit of the Park. The reintroduction was initiated

to restore one of the major herbivores in the badlands
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environment. A recent bison study in the Soqth Unit
determined that excess for;ge exiséed in the Park’' and elk
might improve suboptimal range conditions due to underuse
of some habitat types (Marlow et al. 1984). Forty-seven

Rocky Mountain elk (C. elaphus nelsoni) captured and

transported from Wind Cave Nationgl Park, South Dakota,
were released in the Soufh Unit in March 1985;

The objectives of this study, conducted from June 1985
to January 1988, were to determine: distribution, home
range, population dynamics, activity and behavior patterns,
habitat use, food habits, and the potential ;mpacts of
elk on Park resources. This study represents the first
phase of a 4 year study with the primary objective_ of
determining the carrying capacity of elk in TRNP. 'The
second phase of the study is currently underway and is

expected to be completed in Augﬁst 1989.
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STUDY AREA

The study was conducted In the South Unit of TRNP
in western North Dakota (Fig. 1). Originally created as
Theodore Roosevelt National Memorial Park in 1947, the name
was changed.to Theodore Rooseveit National Park in 1978.
The Park consists of a SU, 1ocateé in southwest North
Dakota near Medora, and a NU, located 80 kilometers (km)
north of Medora. fhe SU covers 18,756 hectares (ha) and i;
surrounded by Forest Service land intermixed with private

holdings.

Geology

Geological features of TRNP have been described in
detail by Laird (1950) and Hanson (1980). Both units of
the Park are comprised of unglaciated badlands topography
bisected by the Little Missouri River. The badlands were
formed by the down cutting of the Little Missouri Riyer énd
its tributaries into the soft sgdimentary rock of the Great
Plains upland prairie. Relics of the ublénd prairie still
exist as grassland plateaus and buttes in the badlands.
Small buttes and hills are often capped with scoria, a

clinker formed from clay baked bf burning coal veins.
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Climate

'Climate for Western North Dakota ig Continental,
characterized by short arid summers (mean July Temp.= 22
Celeus (C)) and long cold winters (mean Jaﬁ. Temp.= -11 C).
Average annual rainfall is about 35.5 centimeters (cm) most
of which occurs in spring and summer in the form of
thunderstorms (TRNP Resource Management Plan and |

Environmental Assessment 1984).

Vegetation

Detailed descriptions of vegetation and habitat types
in or ;djacent to TRNP are given by Nelson (1961), Whitman
(1978), Hanson (1980), Girard (1985), and Hirséh (1985).
Vegetation in this area is considered to be mixed grass
prairie. The combination of mixed grass prairie and the
rugged top;graphy of the badlands has resulted in a mosaic
of habitat types in TRNP. Norland (1984) used 2 schemes
(physiographic/vegetational types and habitat types) to
describe vegetation in TRNP.

A system of physiographic/vegetational types was
developed based on terrain form and vegetational structural
characteristics (Norland 1984). Eleven types are present
in the SU: i) Breaks consist of steep slopes which are
often devoid of vegetation; 2) Cottonwood forests are

found along the Little Missouri River and are dominated by
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plains cottonwood (Populus deltoides); 3) Woody draws are

deciduous tree stringers along slopes and are dominated by

{

I

R LAY ;
gtéen abﬁ (Frdxinus pennsylvanica) and chokecherry (Prunus

virginiana); 4) Upland grasslands are }evel to rolling
grasslands found on the plains :above the river wvalley; 5)
0ld river terraces are level grasslandé 61 tol1l52 m above
the river situated on terraces; 6) Grassland flats are
grassed alluvial deposits found 30 to 61 m above the river
valley; 7) Bottom grasslands are grassed alluvial deposits
found on higher floodplains of the Little Missouri River
and its tributaries 8) ﬁidge and Ravine types are lands
highly dissected by ephemeral water courses and covered by
a wide variety of grasses, shrubs, and trees; 9) Sco;ia
hills are rugged varied topography covered by grasses and
shrubs; 10) éagebrush bottoms are floodplains dominated by

silverksagebrush (Artemisia cana) with a grass understory;

11) Prairie dog towns are lands influenced by black-tailed

prairie dogs (Cynomys ludovicianus) where vegetation is

absent or dominated by unpalatable plant species.

| Norland (1984) also classified the vegetation types in
TRNP by habitat types. The habitat type system followed
Whitman (1978), Hanson et al. (1980), Hirsch (1985), and
Girard (1985). Disturbed areas b; early stages of
succession were classified as mapping units.

The 7 grassland habitat types and mapping units in the

SU are: Agropyron smithii ~ Stipa viridula, A. smithii -
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S. comata, S. comata =~ Bouteloua gracilis, Schizachyrium

scoparius, Andropogon gerardii, A. smithii - B. gracilis -

Distichlis spicata, and Grassed floodplain (dominated by

needle-and-thread grass (S. comata) and prairie sandreed

(Calamovilfa longifolia)), habitat types. Two mapping
units dominated by grasses are also present: Introduced

grass (dominated by crested wheatgrass (A. cristatum) or

smooth brome (Bromus inermis)) and Prairie dog towns

(areas where vegetation has been modified by prairie dogs).
Shrubby habitat types and mapping units include:

Artemisia cana, A. tridentata — Atriplex confertifolia, and

A. tridentata - B. gracilis habitat types and the Brush

(dominated by snowberry (Symphoricarpos occidentalis or

chockcherry) and Willow mapping units. Wooded habitat

types include: Juniperus scopulorum - Oryzopsis micrantha,

Populus deltoides - J. scopulorum, P. tremuloides — Betula

occidentalis and Hardwood draws (dominated by green ash and

chokecherry).
Areas having very small intermixed habitat types or
mapping units were classified as complexes (Norland 1984).

The rolling scoria complex was comprised of,Scﬁizachyrium

scoparium, Agropryon smithii - Stipa viridula, S. comata -

Bouteloua gracilis, A. smithii - S. comata, S. scoparium -

Juniperus horizontalis, and the A. smithii - B. gracilis -

Distichlis stricta habitat types. The steep scoria complex

was comprised of S. scoparium, S. comata - Bouteloua
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gracilis, A. smithii - §. viridula, S. scoparium -

Juniperus horizontalis, and the A. smithii - B. gracilis -

Distichlis stricta habitat types. The proportion of each

habitat type within theses two comﬂlexes is given in

Norland (1984).

Large Herbivores

Bison were reintroduced into the SU in 1956. The Park
Service curreﬁtly manages the population at a level of
approximately 200 animals. Feral horses in the SU are
descendents of escaped local horses and 5 stallions donated
by the BLM (TRNP Resource Management Plan ana Environmental
Assesment 1984). Horses are managed at a level of
approximately 40 animals and are primarily restricted to
the eastern portion\ofthe SU. Mule deer are common
throughout TRNP and the estimated population in the SU is
600 - 700 animals (TRNP Resource Management Plan and
Environmental Assesment 1984). White-tailed deer are found
primarily in the bpttom lands of the Little Missouri River
and the estimated population in the SU is 150 - 225
animals (TRNP Resource Management Plan and Environmental’
Assesment 1984).

. California bighorn sheep (Ovis canadensis

califorhia); introduced into the SU in the 1950's, suffgre¢

a populétion crash in the mid 1970's (TRNP Resource

Management Plan and Environmental Assésment 1984). Only 5
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- 6 animals were pregent at thg time of this study. These
sheep were kept in an enclosed area within the
southwest corner of‘TRNP as Park pgrsonhel attempted to

rebuild the population. A small population of pronghorn

antelope (Antilocapra americana) are found in the
northeastern region of the SU. Seventy five antelope wefe
released into the SU in 1956 and the herd size has
fl;ctuated around this number as seasopglly migfato;y herds,
move in and out of the Park (TRNP Resource Management

Plan and Environmental Assesment 1984).
Land Use

Domestic livestock graging and mineral development
(oil and gas) are principle land uses in the badlands
surrounding TRNP. This country was originally homesteaded
in the late 1800's, but the federal government reacquired
much of the land following the 'dust bowl' years of the
1930's (J. Bradybaugh pers. comm. 1987). TRNP is-situated
mostly on reacquired l1land set aéide féra.state pgrk and
recreation demonstration area before the establishment of a

national park in 1947 (J. Bradybaugh pers. comm. 1987).
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METHODS

Distribution and Movements

Four elk, 2 males and 2 females, were equipped with
rédio—collars prior to the release of‘elk into TRNP in
March 1985. Two of these elk were recaptured and fitted
with new radio-collars in March 1986, using a net gun fired
from a helicopter (Barrett et al. 1982). A yearling bull
was also radio—-collared at this time. All radio-collars
were color coded for individual recognition.

Each radio-collared animal was relocated from the
ground during summer and fall 1985 and spring and summer
1986 using a 2-element pack antenna or a 3-element Yagi
anpenna. The locations and daiiy movements of all elk
obs;rved were plotted on 1:24,000 topégraphic maps. In
June 1985, a fixed winged aircraft equipped wiphzi3—
element Yagi antenna was used to locate‘2 elk yhich had
moved out of the Park. Attempts were made to relocate
these elk during subsequent flights in summer and fall 1985
by a researcher working on a mgle deer study soufh of the
Park using the same airéraft and equipment. (B. Jensen
pers. comm.).

Nocturnal movement patterns of elk were inves;igated

during 5‘12—hr night radio relocation periods in summer
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1985, 3 in fall 1985, and 5 24-hr radio relocation periods
in summer 1986. Two to 3 5-m towers, each equipped with 2
3-element Yagi antennas, were used during these periods.
Radio-collared elk were located at 1/2-hr intervals by an
observer at each tower. Radio relocation bearings from
each tower were plotted on a 1:24,000 topographic map and
the location for each radio-collared elk was determined by
triangulation. Correction factors were de;érmined from
visual sightings of radio-collared elk during relocation
periods. '

A survey of pellet groups on trails was conducted iﬂ
August 1986 to aid in determining yearlong distribution of

elk in TRNP. The Park was divided into 9 sections and all

pellet groups were noted on 8 to 14 km of trails walked in

each section.

Seasonal and annual home range sizes were determined
using the Telday computer program (Montana Départment of
Fish, Wildlife and Parks 1985). Telday determines home
range size by forming a minimum con§ex polygon (Mohr 1947)
using animal relocations on the perimeter of all
relocations. Total home range sizes were calculated by
ﬁsing all the relocations for each radio collared animal

during this study.
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Population Dynamics

Compleée or near complete ground .counts of elk in the
Park were obtained in September 1985,5March ana August
1986, and January 1987. At these times the elk had either
coalesced into one large group or ipto separate bull and
cow/calf groups. Age and se# composition was noted during’

these observations.

Habitat Use

Habitat use was determined by observation of elk
during 1 to 6-hr diurnél observation periods. Elk were
observed wifh 7%x35 mm binoculars or a 15-60X spotting
scope at distances of 200-4000 m.

The following information was collected at 5-minute
intervals during the observation period: 1) the location
of elk (plotted on 1:24000 topogr;phic maps); 2) the number
of cows, bulls, and calves observed; and 3) the activity‘
and habitat use of animals in each sex and age ciass.
Activity was classified as feeding, bedding, moving,
standing, other, or unknown. Othér included grooming,
nursing, mating activity, and other sogial behavior.

In many instances the habitat type being utilized by
elk was identified in the field during the observation
period. If this was not possible, the habitat type.was

determined by overlaying a habitat type map (Norland 1984)

£,

Ll
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over a topographic ma?of the Park on which the location
had been marked. )

Although observations were made throughout the day,
the tendencv of elk to occupy dense cover during midday
hours resulted in low numbers of_observedlelk in vooded
habitat types during midday hours. To minimize this bias
against woodland habitat use, wooded draws were observed
during periods when elk were not visible but had been

observed moving into the draw.. If elk could not leave the

draw without being observed, elk activity within the draw

was classified as unknown and notes were included in
habitat use'analysis.
|
Projected 24-hr habitat use was estimated from data
obtained during night radio—-relocation of elk and from
daytime observations taken during the first hour of light
in the morning and the last hour of light in the evening.

Habitat use during the first and last hour of light was
assumed to bie similar to the 4 hrs prior to dawn and tlhe
first 4 hrs;after dusk, respectively.

Spearmah's Rank Correlation test (Snedecor and Cochran
1980) was used to test differences in availability and
habitat use. Differences in availability and habitat use
of individual habitat types and physiographic classes were

tested using Bonferroni's inequality test (Byers and

Steinhorst 1984).
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Food Habits

Fecal samples were collected from elk? mule'deer,
white~tailed deer, and feral horses. Samples consisted of
l-gram (g) subsamples from 10 d;fferent fecal piles. Two
samples were collected each season)(fall 1985, winter }985—
1986, spring 1986, and summer 1986) ffom a variety Of,
habitat types used by each spécies. Samples were frozen,
oven-dried, and” shipped to the Wildlife Habitat Lab at
Washington State University for microscopic determination
of diet composition. Reference samples from 104 plant
species collected at TRNP were also shipped to aid in

identifying plant fragments in the fecal samples.

Elk Impacts On Vegetation and Other Herbivores

Vegetation
Twelve permanent vegetation transects were placed in
hardwood and in Rocky Mountain juniper (Juniperus

-.scopulorum) draws in summer 1985. Half of the transects

were placed in or near regions héayily utilized by elk.

The rest of the transects were placed in regions of the

Park which the elk were not expected to reach by sumﬁer

1986. These transects were measured in summer 1985 and

1986 to determine changes attributable to elk. . |
Transects placed in hardwood.and j&niper draws were 20

m long and marked with metal stakes. Canopy coverages of
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all grasses, forbs, and shrubs less than 50 cm in height
were estimated at 1-m intervals along each transect using
2x5 decimeter (dm) plots (Daubenmire 1959). éanopy
coverage was estimated only for plants growing within the
plot. Because canopy coverage w;s estimated for plant
strata up tol-m inheight,tofaLcanopycoveragemay
exceed 1007 within a plot. Canopy coverage clas;es were:
class 0 = 0%; class 1 = >0-17%; class 2 = >1~-5%; class 3 =
>5-25%; class 4 = >25-507%; class 5 = >50-75%; class 6 =
>75-95%; and class 7 = >95—100%.'

Canopy coverage for hardwood draws within and outside
elk use areas (Appendix B) waé calculated by averaging the
mean canopy coverage for individual transects located
within or outside the range of elk in the Park,
respectively.

H

Shrud (woody vegetation <2 m in height) density was

2plotsspaced3 m apart along the

measured in7 l-m
transéct. The number qf individual shrubs by speg;es in 3
height classes were counted within each 1-m2Aplot. Height
classes were: 1 = 0-50 ¢cm; 2 = >50-100 cm; and 3 = >100-
200 cm. |

Utilization of annual growth in individuai'shrubs was
classified as: 1light = <107 browsed; moderate = 10-5QZ
browsed; and heavy = >50%Z browsed. The percént utilization

of each plot was calculated by averaging the midpoints of

the utilization classes for individual shrubs.of each pldnt

.7
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species. Summing the percent utilization of each ﬁpecies
for all plots within a transect and dividing by 7,1the
number of plots within a transect, gave percent utiliéation
for individual species within a transect. Total
utilization for each species within and outside elk use
areas (Appendix B) was galculated by ayeraging the)mean
utilization values for individual t;ansects withihfand
outside the range of elk in TRNP.
Sapling and tree densities were measured in a 60—m2
plot parallel to the transect base line. Saplings were
classified as woody species >2 m in height, but haying a
diameter at breast height (dbh) <10 cm. Woody species >2 m
having a dbh >10 cm were classified as trees. The total
numbers of individual sapling or trees by species within

the 60-m?2

plot were recorded. .I also noted whethef the
sapling or tree had vegetatioq available for elk or deer
use (leaves and st‘ems less than 2-m from the gl‘:oun‘d) and 1if
this material had been utilizéd. I did ﬁot classify thé
percent of utilization. Means for transects in areas used
by elk and areas not used by elk were calculated'in the
same manner as that described for shrubs.

Scientific plant names uéed'are from phe USDA 1982
National List of’Scientific'Plan; Names. The Chi—square
test for independence was used to tést d;fferenceé in
utilization of saplings and sﬁrubs:bgfween transgcts‘and

i

years.
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Other Herbivores

Locations of mule deer, bison, feral horses, and
white~tailed deer sighted,whilezobsefving‘or seérching for
elk were plotted on 1:24,000 topégraphic maps. Additionai
locations were made‘by driving through the Park in jthe

evenings 2-4 times per month and recording all,sigﬂtiqgs of

animals. Age and sex of these animals were noted @hen.
possible. In many cases the physiographic class in which
the animals were sighted.wgs notéd at the time ofthe
sighting. If this was not possible, the physiograéhic
class was later determined using an oveflay of ) ;
physiographic classes on the Park map.

Spearman's rank correlation test was used to compare

similarities in habitat use and diet between 1arge5

herbivores in TRNE.
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RESULTS AND DISCUSSION

Seasonal Distributién

Sightings of elk in TRNP are shown in'FigureIZ for
summer and fall 1985, spring and:summer 1986, and winter
1986-1987. Distributioﬁ was limited to the éagtern edge of
the Park in summer 1985. Heaviést ﬁsé oéqgrre& in the
southeast corner, presumably due td the presénce of readily‘
available water ffom a dish tank maintained for,Qildlife'in
this area and the availabilitylgf sevérai iarée hardwood
draws which provided both foragé and éhermal cover.

In early fall, cows and bulls coaiesped‘into a
single large herd which remained int;ct ﬁﬁrohghbut the fall
and qinter. Although bulls attempted to isolate gmalll S
bands (harems) of cows during'the‘rut, these efforts were
unsuccessful. The herd range increased'at this - time but
remained 1imi£ed to the eastern half of the Park (Fig. 2).

Several factors may have been respohsible for the
increase in range, includiﬁg cooler temperatures; increased
availablity of surface watér, and incrgaséd ﬁdvements
associated with rutting activities. Thé rpdﬂce& traffic in
the Park and the closure of the Park loop road (Fig. 1) in
November may have influenced distribuéidn; In late fall

%

elk were frequently observed on and around Budk Hill, an
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\
\‘ 1 SUMMER 1985

5Km

\ FALL 1985

Figure 2. Seasonal distribution of elk in Theodore
Roosevelt National Park, 1985-87.
*= release site of elk.
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SPRING 1986

SUMMER 1986

WINTER 1986-87

5 Km

Figure 2. Continued.
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area heavily used by tourists when the loop road is open.
Shultz and Bailey (1978) beliéved that elk avoi&ed roaés in
Rocky Mountain Nat;ona% Park when trgffic was abundant but
this trend was ndt ;tatistically'signfficant. Morgantini
and Hudson (1979) found tﬁat a hunted populat;on of elk in
western Alberta used large grasslands withiﬁ sight o% roads
only between evening and early morning. Elk in TRNP are
unhunted and have become‘habiguate& to traffic on roads
outside the Park. In time elk ghquid also become,
habituated to traffic within thg Park (Ward et al. 1973).

In spring 1986, total elk distribqgion iﬂcreaged,
to include areas within the Parkloop-éaaénear the center
of the Park (Fig. 2). The first elk to movelinto this area
were cows which entered in late spring';mmediately prior to
calving. The tendency for pregnant cows to separate from
herds before calving is common in elk (Geist 1982).

Cows and yearling bulls remained in 1l or 2 %arge herds
along the eastern edge of the Park through é;rly ﬁgy. Elk
formed into small‘grouis shortly after éélving in'éarly
June ana reformed into 1 or 2 herds by late sumperf

Elk distribution in summer 1986 resembléd spring
distribution but areas of concentrated use’differeq (Fig.
2). Distribution was more clumped in the‘summer; probably
as a result of hottér temperatﬁres, deéreasg@ water |

availability, and the presence of.calveé.
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In 1986, elk utilized a summer rangeéver twice as
large as the previous summer's range; Reasons forithis
may include: increased'familigfity Witg the Park, the:
greater number of elk in fﬁe Pérkadqffﬁg tﬁe‘§e;Qnd year,
and increased water availability and cooler summer
temperatures (in .1986). |

Elk distribution increased in western regions of TRNP
in winter 1986-87. Elk were observed in 2 distinép
"groups during thg winter, one comprised ‘of branch antlered
bulls and the other of cows, éalves, qnquearling'bulis:
The bulls utilized a small area in the southeastern region
of the Park, while the large cow herd moved thfoughout the
center of the Park to within several kiloﬁeters';f the,
Little Missouri River on one occasion.  No elk‘wére seen or
reporteq‘along the Little Missouri River or west,of‘the

river.

Annual Distribution By .Sex

Bull distribution within TRNP was identical torcgw
distribution during,1985 (Fig. 35, .This may have.ﬂgen due
to the young age of bulls in the Park. Of the 9 ‘bulls
released into TRNP, éight were 2—year-olds-and one was a
yearling. Bulls belonging to fhese younger age\classes
(especially yearlingsj tend to ;ssociate ﬁith‘cow herds

(Geist 1982). In addition, no radidﬁcollared‘buils'were

present in TRNP during summer, making bull observations
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Locations of marked elk in Theodore Roosevelt

National Park, 1985,
% = release site of elk.

Figure 3.
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dependent upon random sightings and sightings of bulls
associating with cow herds.

Two bulls were equipped with radio-collars before
their release into‘TRNP, but these animals escaped from the
Park prior to the study. Both bulls were located outside
the Park on July 15, 1985 from a fixed-wing aircraft. One
bull, 8047, had moved approximately 45 km south of the
Park. This bull was relocated on. July 25 in the same area,
" but other attempts to relocate him during the/summgr were
unsuccessful. The second buil, 8001, was located
approximately 3 km south of the Park. Although he was
visually observed only on July 15, his signal was pickeq up
in this same area throughouE'the summer. Several attempts
were made to relocate these elk during the'sqmmér and fall
by a mule deer researcher from a fixed—winged aircraft (B.
Jensen pers. comm.); however, ounly radio signals from the
bull nearest the Park, 8001, were detected. ‘

On September 16, bull 8001 moved back into the Park

iy

through a gate opened by TRNP personnel. This movement to

rejoin the Park elk apparently resulted from the absence of :

cow elk outside the Park during the rut.‘ No furthe;
information is available on bqli 8047. The‘inabiliqy to
relocate this animal from a fixed-wing aircraft af;er July
25 may have been due to radio-collar failuré or along

distance movement (>50 km) by this elk.
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Although distribution for both cows and bulls increased
in 1986 (Fig. 4), bull distribution never incre;sed to
include areas near the center éf the Park. Bulls remained
with the cow heré throughout early spring ﬁut separated
from the cows by midspring, during antler shedding; Only
vearling bulls with cow herds were observed using areas
near the center of the Park. ,

Branched antlered bulls remained separated from cow
herds during the second summer. Bull use was copcgntrated
in the corner of the Park.northeast‘éfBuck Hill while cow
use was concentrated in southeast and soqthcentral regions
(Fig. 4) Varland et al. (1978) reported'tha@ eik in Wind
Cave National Park in South Dakota were Arganized into as
many as 6 individual herds, comprised of either cows or
bulls, which utilized different regions of the Park.

By late August 1986, bulls began to associate with
large cow herds. This coincided with the beginning of
rutting activities (antler rubbing and bugliﬁg) in older
bulls.

In winter 1986~87, bulls ;emained in a small group
distinct frqm thellarge wiﬁter cow herd. This hattgrn is
consistent with reported behavior patterns of .adult bull

elk (Knight 1970, and Varland et al. 1978, and Geist 1982).
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Figure 4. Locations of marked elk in Theodore Roosevelt

National Park, 1986.
%= release site of elk.
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Home Ranges

Seasonal, annual, and tota; home range sizes for
radio-collared elk are given in Table 1. Seasonal and
annual home range sizes were calculated for one nonradio-
collared elk, a yearling (spike) bull in 1985. Total home"
range size was calculated for‘each radio-collared elk by
aombining annual home ranges foy 1985 and 1986.

The smallest seasonal home range for all animals
occurred in summer 1985 when elk were concentrated along
the eastern edge of the Park. Home range size increased in
fall as movements and elk distribution in TRNP increased.
Elk remained in 1 large herd in fall, resulting in

similar home range sizes for all marked animals.

In spring 1986, home range size decreased slightly for’

8001 and 8004, but remained the same for 8032. This m;y
have been due to the failure of the radio-collars on 8004
and 8001 during the previous fall and winter, resulting in
fewer relocations in spring of these elk (25 and 26
relocations respectively, compared with 34 for 8032). Both
8004 and 8001 were fitted with ﬁew rqdio-go}lars in late
May. |

Summer home range size was calculated for 8032, 8004,
8001 and 0001, a yearling bull which was radio—collared in
May. The larger summer ranges for 8032 and 0001 were due

to movements of these elk to the center of the Park where

Jl




Table 1. Seasonal, annual, and total home range sizes (kmz) for marked elk in
Theodore Roosevelt National Park during the study. Number of
relocations (N) are given.

Animal Summer 1985 Fall 1985  Total 1985 Spring 1986 Sumer 1986  Total 1986  Total 198587
I.D. Sex Age® Size N Size N Size N Size N Size N Size N Size N

8032 F A 17.0 28 31.6 37 34.6 69 34.5 35 53.4 .36 63.1 *75 95.4 152
8004 F A 15.7 30 30.3 30 31.8 60 25.0 25 21,6 31 30.9 58 66.9 126

3976 M Y 12.1 20 29.8 27 32.7 48 34.1 68
0001 M Y 32.1 30 35:5. 40 55.6 47
8001 M A 32.2, 38 32.2 42 27.3 24 26.8 23 392 91 42.2 100
0002 M A 30.1 24 30.1* 254

TotalP All- - 17:0°728 32.8 156 34.9 243 51.2 102 64.8 126 75.0 244 9851 “517

35 = Adults O1 yr), Y = Yearlings (<1 yr)

bCambined home range of all marked elk

8¢
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they were observed with a small band of cows and calves.
Elk 8004 was observed witha calf at this time which may
have restricted her movements. Elk 8032 was observed with
a calf in 1985 but not in 1986.

Home range sizé for 8001, a 3-year-old bull, remained
the same for spring and summer 1986 (27 kmz). This bull
had the smallest seasonal and annual home range of all
radio-collared elk in TRNP. The small annual home range
size ofth%s bull and the limited distribution of bulls in
the Park is contradictory to the large home ranges bulls
are generally noted for with respect to cows. Knowles
(1975) found that radio-collared bull elk in the Missouri
Biver Breaks region of eastern Montana had annual home
ranges up to twice as 1§rge as radio—-collared cow elk.

Annual home ranges of all markgd elk overlapped
extensively (Table 2). Therleast overlap occurred in the
case of 8001, an adult bull,. due to the separation of
bulls from the cow herd in1986. Two addltcows, 8032 and
8004, had the greatest overlap (977%). Elk 0001, a yearling
bull, overlapped more with the adult cows than with 8001.
Distribution of radio—collared elk closely matched
total elk distribution in the Park for the duration of this
study (Fig. 5). A pellet group survey, conducted in 1986,
closely matched estimates of distribution based on

sightings (Fig. 6).
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Table 2. Percent overlap between combined overall home
ranges of marked elk in Theodore Roosevelt
National Park, 1985-87.

Animal Animal I.D.
I.D. 8032 8004 8001
8004 97
8001 59 60
0001 80 83 74

Population Dynamics

Elk have increased from 47 to 80 animals in TRNP
during the 2<year§ following their introduction (Table 3).
Calf production in 1985 and 1986 contributed at 1east.41
animals to the population, 18 calves in 1985 and 25 in
1986. A few elk have gscaped from the Park. 1In 1985 4
elk (2 radio~-collared bulls, a cow, and a calf) were
reported outside the Park. At least one of these elk, a
radio—collgred bull reentered the Park in SeptemSer. In
spring 1986, 2 sightings, involving 1 to 2 elk outside
the Park, were reported. One of these animals was observed
to have a Park eartag (B. Jensen pers. comm. 1986). 1Im
fall 1986, 5 to 6 elk were reported outsidg the Park
by hunters and local rancﬁers. Some of these elk could

have been migrants from a resident elk populationm near the

North Unit of TRNP.
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Sightings of all elk and marked elk in Theodore
Roosevelt National Park, 1985-86.
%= release site of elk.
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Figure 6. Trail survey of pellet groups in Theodore
Roosevelt National Park, 1986.
Numbers in sections = pellet groups per km.
% = release site of elk.

The cow—-calf ratio in September 1985 was 45:100. This
was less than expected for an area devoid of large
predators; however, conception occurred the previous fall in
Wind Cave National Park and at least 1 abortion occurred
during the holding and transportation of elk prior to their
release into TRNP (J. Bradybaugh pers. comm. 1986). 1In

September 1986, the cow-calf ratio was 60:100, indicative of

a highly productive herd.
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Table 3. Population structure of elk introduced into
Theodore Roosevelt National Park (TRNP).

Census Males Females Calves Total
period (>lyr) (2lyr)

March 1985
(Transplant) 8 36 3 47

September 1985

In TRNP 8 37 16 61

OQutside TRNP 1 1 1 3

Total a1 38 57 64
March 1986

In TRNP 8 3.7 16 61

Outside TRNP 1 1

Total i 38 16 62
August 1986

In TRNP 15 41 25 81

Outside TRNP?Z il 1

Total 15 42 25 82

January 1987
In TRNP 15 (65 Females and Calves)- 80
Outside TRNPP

Total 15 (65 females and Calves) 80

8 Five to six elk were reported outside TRNP during

autumn and could have been outside the Park during August.

b No elk were reported outside TRNP during Winter
1986-87.

Activity and Behavior Patterns

A total of 80,977 minutes were used to describe
activity patterns. Feeding and bedding were dominant

diurnal activities during all seasons (Figs. 7-10).
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Figure 7. Percent of elk minutes spent feeding, bedding, standing, moving, and
other in Theodore Roosevelt National Park in summer, 1985-86.
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Figure 8. Percent of elk minutes spent feeding, bedding, standing,

moving, and
other in Theodore Roosevelt National Park in fall, 1985.
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