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Abstract. --Twenty radio-tagged prairie-chickens (6
cocks, 14 hens) were followed during the winter of 1984-85 on the
Sheyenne National Grasslands in North Dakota. A total of 3,945
(2,879 day and 1,066 night) locations were obtained from 9
December to 15 March. Winter survival was high at 58.8%. Mean
winter home range
than cocks (8.8 km2 

size  was 8.4 km2 
vs 7.7 km*).

and slightly larger for hens
Mean winter to spring movements

were 4.4 km for cocks and 6.4 km for hens. All locations were
within 6700 m of a known booming ground; 64% were within 2400 m
with a mean of 2078 + 980 m. Cocks remained closer to boomimg
grounds than hens (Mean = 1797 + 709 vs 2327 + 1178 m). Mean movements
from day areas to night roosts were 1085 + 778 and were greater for
cocks than hens (1358 vs 1035 m). Mean within day movements were
less at 992 m for cocks and 899 for hens. When possible, radioed
birds did not use the same roosting area on successive nights as
the mean distance between successive night locations was 922 m.
Agriculture and grass made up 71.3% of all the winter habitat
types used by radioed birds (Agriculture 41.7%,  Grass 29.6%).
Picked corn made up 70.8% of the agricultural use. Habitat used
at night was dramatically different from that used during the
day; 66.7% of the night locations were in grassland habitat and
11.8% in shrubs, primarily snowberry. Lowland grass and sedges
accounted for 64% of the night use. A breakdown by vegetation
height classes showed that 78% of all locations were associated
with 9 cm or taller vegetation; 59% with 25-50 cm cover. Over
75% of the night use was in 25 cm or greater vegetation and 77.9%
in cover undisturbed within the past 8 months. Within these
undisturbed areas night roosting prairie-chickens selected the
taller available cover.

INTRODUCTION

Since the 1960's, winter ecology of the
greater prairie chicken (Tympanuchus cupido
pinnatus) has been largely ignored. Past studies
that dealt with winter were limited with regard to
movements and habitat use (Schmidt 1936, Grange
1948, Hamerstrom and Hamerstrom 1949, Baker 1953,
Ammann 1957, Hamerstrom et al. 1957, Robe1 et al.
1970a and Horak 1985).

1 Paper presented at the "Prairie Chickens on
the Sheyenne National Grasslands" Symposium,
September 18, 1987, University of Minnesota -
Crookston.

2Contribution No. 2146 from Montana Agric.
Exp. Stn.

3Fish and Wildlife Program, Department of
Biology, Montana  State University, Bozeman.

This study was initiated to examine the
winter ecology of the greater prairie chicken on
the Sheyenne National Grasslands (SNG) and to
explore the effects of grazing practices on winter
habitat of this bird. Radioed hens were monitored
from mid-December 1984 until incubation which
provided movement patterns from winter to spring.
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STUDY AREA

The Sheyenne National Grasslands (SNG) is
located 36 kilometers (km) south of Fargo, North
Dakota. The north unit of the SNG contains 52,488
ha of which 48.4% is private and 51.6% is public
land managed by the U.S. Forest Service in
association with the Sheyenne Valley Grazing
Association.

The terrain varied from level to rolling
hills referred to locally as sandhills. The area
is relatively open, but dotted with scattered
solitary trees and small clumps of cottonwood
(Populus deltoidies), aspen (Populus spp.) and Oak
(Ouercus spp). The grassland areas vary from
level to rolling with grass-covered sand dunes
1.5-3 meters (m) above the level lowlands, which
vermiculate between and through the higher
uplands.

Manske (1980) divided the grasslands into 3
major communities: Upland (mixed grass prairie
dominated by blue gramma (Boutelous gracillis) and
Kentucky bluegrass (Poa pratensis); Midland (tall
grass prairie) dominated by big bluestem
(Andropogon gerardii), little bluestem
(Schizachyrium  scoparium), Kentucky bluegrass and
switchgrass (Panicum virgatum); Lowland (sedge
meadow) dominated by sedge (Carex spp. and Carex
lanuginosa), blue grass, reed grass (Calamogrostis
spp.) and switch grasses (Panicum spp.).

The SNG was managed using a multiple pasture
system (1,2,3 or 4 pastures), primarily 3 pasture
units. All 2,3 or 4 pastures were grazed at least
once during the period May - November. One of the
3 or 4 pastures was usually deferred during the
peak of the growing season. Most level lowlands
were mowed once every 3 years to stimulate growth
and encourage cattle to graze the lowlands.

system similar to that used by Amstrup (1980).
The larger units had a reduced antenna (16 cm) to
prevent them from slapping the bird's wings
inflight. The smaller units had full length
antennas (25 cm) held forward at a 45 degree angle
by a spring to avoid wing slapping. Two birds
were radioed with back pack units (Dumke and Pils,
1973).

Radioed birds were located by triangulation
with an AVM, LA12 receiver connected to a single
3.4 m high, 8 - element yagi antenna mounted on a
vehicle. Ground to ground range of the system was
respectively. Average accuracy using signal nulls
for known transmitter locations (night roosting
birds) with angles of intersection of between 60
and 120 degrees was 27.8 + 15.4 (n = 78) from 262-
1016 m (Mean = 479.8 + i89.2)m. At night, birds
were located by approaching with a vehicle to
within 5-20 m, marking the line and locating the
roosts the next day for detailed analysis.

Each location was recorded as to date, time
(CST), straight line distance to the last
location, distance to the nearest booming ground,
home or regular booming ground, nearest sharptail
dancing ground, type of movement, habitat,
disturbance type, vegetation height class and
activity. The distances between locations were
stratified into 2 types of daily movements: (1)
the distances between a daytime and a subsequent
night location (daylight to night move) and (2)
distance between consecutive night locations. The
distance to the nest was measured to the first
known nest. The home booming ground for cocks was
the one on which they displayed and for hens the
one nearest their first nest. Home range is that
defined by Burt (1943) and its area calculated by
enclosing the outer perimeter (Hayne 1949).

Habitat Use

METHODS

Trapping

Prairie chickens were captured in traps
constructed of lengths of welded wire
(approximately 0.7 X 3 m) with 2.5 cm mesh. The
wire was staked to the ground in a circle forming
a funnel on one side and covered with fish
netting. Three to 5 traps were placed in known
feeding areas and baited with cobbed corn. Age,
adult or immature, was determined by primary
feather molt and wear (Petrides 1942, Wright and
Hiatt 1943, and Ammann 1944) and by depth of the
bursa (Gower 1939, and Kirkpatrick 1944).

Movements

Radio transmitters (SM1 Type, 12-16 g. and
SB2, 19-22 g AVM Instrument Company, Dublin,
California) were in the 150-151MHz frequency
range. Transmitters were powered by solar panels
connected to a NiCad battery that stored power.
The units were attached to the bird using a bib

Habitat types were classified using cover
type maps of the areas drawn from aerial
photographs. Ocular percentage estimates were
used to place cover into 7 general categories:
Grass, Forbs, Agricultural, Shrubs, Wetland,
Trees, and Other. Paired combinations of these
categories i.e. Grass 80-100% equaled Grass,
whereas a mixture of 5O-75% Grass and 25-50% Forbs
equaled Grass/Forbs. A shift in composition
favoring Forbs (greater than 50%) was classified
as Forbs/Grass habitat. These general categories
were then visually classified according to the
dominant plant specie(s). Disturbances were
classified as to the type of disturbance within
the last 8 months (undisturbed, agricultural,
grazed, mowed). Vegetation height classes were
established relative to the height of a standing
prairie chicken. Class I up to the belly of a
bird (O-8 cm), Class II up to the eye of a bird
(9-25 cm), Class III  above the birds head (26-50
cm) , Class IV (51-100 cm) Class V (l-2 m) and
Class VI (over 2 m). In addition to the major
categories, habitat, disturbances and height were
classified as an edge type when a location was
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within 55 m of a different habitat or disturbance;
This compensated for the limitations in the
accuracy of the radio locations and reduced  the
possibility of placing the location i n  the wrong
habitat type.

Night Roost Analysis

The following data were collected at each
roost: Robe1 pole (Robe1 et al. 1970b), snow
depth, last disturbance, height class, distance
nearest roost, maximum distance between roosts,
depth of roost in snow, distance to nearest edge,
type and disturbance of edge, and distance to
feeding area. Random measurements were taken at
points one meter apart along a line parallel to
where the birds roosted.

on the ground during winter ranges from 13-18 cm
(5-7 in) for 80 days (DTP Background Report,
1979).

The regular presence of strong winds (l-60
mph) caused snow to drift. Some habitat types
(lowlands, brush, windrows and fencelines)
accumulated drifted snow, while ridges and parts
of agricultural fields were often blown free of
snow.

Radio-tagging

Eight cock and 15 hen prairie chickens were
radio-tagged, 14 of which (4 cocks and 10 hens)
received the larger, more powerful SB2
transmitters. In addition 3 hens radio-tagged
the spring of 1984 were followed through the
winter 1984-85.

Other
Radio Locations

Maximum and minimum temperatures and depth of
snow were recorded daily. Official precipitation
records were obtained from the U. S. Weather
station 2 miles east of McLeod. Winter was that
period when 7 cm of snow had accumulated covering
most ground level foods (15 December - 17
February) and early spring the period after the
snow was gone (18 February - 15 March). In
addition to the winter period, data were
stratified into weekly periods.

The day was divided into two periods,
daylight and dark. Daylight hours were stratified
into 3 equal periods (AM, MIDDAY, PM) begining 1
hour before sunrise and ending 1 hour after
sunset.

We emphasize that statistical or mathematical
differences may or may not be biologically
significant and that they are largely guides to
possible differences. Our personal observations
of prairie grouse suggest that they exist within
ranges limited by their biological and
physiological capabilities, individual
experiences, and conditions at a given point in
time.  Therefore we have chosen to primarily
identify common trends and patterns from which
management decisions can be made. Means and
ranges are presented in parentheses and the +
symbol represents 1 standard deviation.  

-

RESULTS AND DISCUSSION

Weather

The winter of 1984-85 on the SNG can best be
described as having average temperatures, below
normal snowfall and an early spring. Mean
temperature for winter was 3.9F (SD + 12.3) and
ranged from 29-33. At times the wind chill
factor reached 40 to 50 below, 80 below on 19
January. Snow remained on the ground 64 days from
15 December to 17 February. Snowfall during the
study period was 18 cm (7 in) during winter and
22.9 cm (9 in) in early spring. Average annual
snowfall is 91.4 cm (36 inches) and average snow

Twenty radioed prairie chickens (14 hens and
6 cocks) yielded 2879 day and 1066 night
locations. The distribution of the radio
locations were evenly distributed throughout the
day (AM, Midday, PM, Night) (ChiSq.  P = 0.47, df
3).

Flocking

On the SNG in winter and early spring 89% of
335 prairie chicken observations were of groups of
2 or more. Mean flock sizes for radioed and
non-radioed prairie chickens were comparable (Mean
= 7.9 + 9.3, n = 154 vs Mean = 6.1 + 8.0,
n = 151). In the winter, mean flock size during
the day was 13.8 2 12.5, (n = 250),  while at
night only 5.5 f 5.5, (n = 91) based on roost
counts. The same pattern was observed in the
spring, 5.8 + 5.0 (n = 60) during the day
versus 3.9 +-2.6, (n = 15) at night. This
difference in flock sizes between day and night is
thought to be the result of small flocks coming
together in common feeding areas during the day.
The largest number of birds found roosting
together in winter was 19.

The degree of integrity of smaller night
groups is not clear. There was some shifting
between groups as radioed individuals roosted
together for several nights, but were apart on
others. If social grouping existed it likely
occurred in the smaller roosting flocks; however
our data suggested that winter flocks appeared to
be loosely bound.

Survival

Survival of prairie chicken cocks and hens
was 66.6 (4 of 6) and 54.5% (6 of 11)
respectively. Only individuals radioed as of 7
January were used to calculate winter survival.
Of the 7 radioed prairie chickens found dead,
6 were fed upon by predators (5 by raptors
and 1 by a mammal).
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Home Range

Home ranges were calculated for all birds,
but means only for those followed from the first
week of January to 17 February. The mean winter
home range for radioed prairie chickens was 8.4
km2 (3.2 mi2). Hens had slightly larger ranges
than cocks and the ranges of immatures were larger
than adults (Table 1).

was 4.4 km for cocks and 6.4 km for hens (Table
2). That cocks remained closer than hens to their
home ground was also shown by the mean minimum
distances moved (0.2 km for cocks and 3.2 for
hens). Adult cocks, required no long seasonal
movements as all remained within 5.0 km of their
home booming ground.

Table 2. Mean distance moved (km) by radio-tagged
prairie chickens from winter range (hens
to nest and cocks to home booming
ground), Sheyenne National Grasslands,
1984-85.

Table 1. Mean home range sizes (sq km) for radio-
tagged prairie chickens during winter,
15 December-17 February, Sheyenne
National Grasslands, 1984-85.

Maximum Minimum

Adult Hens n= 7 8.7+4.6

Immature Hens n= 2 9.3+3.2

Total Hens n= 9 8.8+4.0

Adult Cocks n= 4 7.2+3.2

Immature Cocks n= 1 9.8+ -

Total Cocks n= 5 7.7+4.1

Adult Hens n=12 6.4+2.4 3.2+2.5

Immature Hens n= 3 6.1+2.3 3.2+2.2

Total Hens n=15 6.3+2.4 3.2+2.3

Adult Cocks n= 4 4.0+0.3 0.2+0.1

Immature Cocks n= 1 0.6+ - 0.3+ -

Total Cocks n= 5 3.3+0.9 0.2+0.2
TOTAL n=14 8.4+3.6

TOTAL n=20 5.6+3.1 2.5+2.4
Agriculture (private) and grassland (public)

were represented in all home ranges. The ratio of
grassland to agriculture was variable and ranged
from 20:80 to 80:20 A mean of these ratios would
be meaningless since each home range was a
function of the distance between night roosting
sites in grassland and feeding sites in
agriculture. This distance varied for many
individuals during the winter as snow conditions
altered the availablity of food. Thus the
proximity of available food to roosting areas
controlled sizes of winter home ranges for prairie
chickens on the SNG.

Individual birds moved most extensively in
late December with the first snowfall, apparently
searching for food sources. Once available food
was located, birds established a regular pattern
of use within the total winter home range.
However, when new snow covered current source(s)
of food, a shift in use pattern occurred. Some
birds fed in only 1 or 2 fields all winter,
but roosted in several areas.

MOVEMENTS

Winter to Spring

The mean maximum distance that radioed
prairie chickens moved from winter to spring
ranges (cocks to home booming ground hens to nest)

One immature cock moved 6.9 km (4.3 mi) from
his eventual home booming ground, while covering a
large area between three booming grounds in early
March. He was known to have visited all three
grounds, apparently in an effort to establish a
territory. However, his home booming ground was
only .6 km from his winter range.

Hens exhibited two general movement patterns
in shifting from winter to spring range. Several
hens wintered within 0.8 to 1.6 km of their spring
ranges, while other hens moved considerable
distances to eventual nest sites. Those which
wintered close to spring ranges were in winter
areas with more agriculture than grassland. Those
which moved greater distances had spring areas
characterized by large amounts of grass with
little agriculture. It was felt the more
extensive movements were related to winter food,
with birds either returning to traditional food
sources or moving until they found an adequate
food source. More extensive moves made by adult
hens suggested homing to the previous years
nesting area. Two hens, followed during two
springs, nested within 100 m of their previous
years nests. Four other hens had nests which were
found 2 years in a row (1 three) and all but' one
returned to nest near the same booming ground.
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undisturbed open grassland, since this is the type
of habitat most commonly converted to cropland or
pastureland.

Use by prairie chickens of disturbed or
undisturbed habitat also varied during the day and
showed a strong similarity in pattern of use to
type and height data. Disturbed agricultural
areas were used most during the AM (82%) and less
during PM (58.5%) (Fig. 8). This high use of
agricultural habitats with their shorter height
classes reflected a concentration of available
food. Open low vegetation provided easier access
to food on the ground and agricultural activities
increased both the distribution and amount
present. This use of disturbed areas has also been
reported by (Yeatter 1943, Ammann 1957, and
Drobney and Sparrowe 1977).

Use of undisturbed cover was highest at night
(77.9%, Fig. 8). Unmowed lowlands (38.7%) and
lightly grazed lowlands were used most often at
night for roosting. Hamerstrom et al. (1957)
suggested that prairie chickens when night
roosting have a preference for grass and sedges
over woody cover. Snowberry was used 11.2% and
classified as undisturbed even though areas
between stems were heavily grazed. The structure
and height created by snowberry was similar to
undisturbed grassland but was used only for
snow roosting when it trapped enough snow to
permit burrowing.

All of the unmowed lowlands were at least
lightly grazed since cattle were in all pastures
at sometime during the grazing season. These
lowlands were also classified as undisturbed as
use by cattle on the SNG rarely reduced structure.
By contrast mowing of lowlands in the summer
eliminated all structural cover from these areas
until the following June.

8 0

60

MIDDAY PM NIGHT
TIME OF DAY

Figure 8.--Use of habitat by disturbance types by
time of day for radio-tagged prairie chickens
during winter, 15 December-17 February,
Sheyenne National Grasslands, 1984-85.

Land Ownership

Habitat use based on land ownership showed that
76.4% of all radio locations occurred on private
land, due primarily to high use (52.9%) of
agriculture during the day. Night roosting
favored public land (56.2% vs 43.8%). The use
of private and public land emphasized the
importance of both to winter survival of prairie
chickens on the SNG. The recorded use of private
land for roosting was the result of 2 radioed
prairie chickens that used private lands for both
feeding and roosting. These roosting areas, like
those on the SNG, were lowland pasture areas that
were undisturbed, Class III and IV vegetation, a
habitat not common on private land. The typical
pattern of 17 of 20 radioed birds was to feed on
private agricultural land and roost at night on
public land.

Early Spring

Habitat use relative to type, height and
disturbance patterns in early spring were only
slightly different from those observed during
winter. The use of grass increased from 29.6% in
winter to 37.6% in early spring. The use of edge
types remained the same and the use of shrubs
declined (Table 4). Changes in the daily pattern
of habitat use occurred in the PM period, where
the incidence of agriculture increased from 50.8%
in the winter to 70.4% in the spring. The use of
the lower height classes in the PM also increased
in early spring (63.1% vs 81.7%) as did the
use of disturbed habitat (58.5% vs 77.3%).
These changes were the result of longer warmer
days and prairie chickens spent more time feeding
in the PM.

Use of night roosting habitat in spring was
similar to winter, as the lowlands and Class 111
vegetation still dominated (71% vs 66%).
Overall use by land ownership remained the same
except for a reduction in use of public land in
the PM, a reflection of the longer feeding periods
in agriculture in the PM.

Within the agricultural types, the use of
alfalfa  and sunflowers increased from winter to
spring from 3.6-20.1% and from 8-18.2%
respectively. The disappearance of snow made food
in these 2 types available. Prairie chickens
showed a preference for sunflowers when both corn
and sunflowers were in the same feeding field. In
winter, harvested sunflowers were only available
where snow was blown clear.

Alfalfa was used for both feeding and roosting
in spring. The alfalfa fields used for roosting
(both day and night) were fields where only 2
crops were taken and regrowth in late summer
produced cover of 8-15 cm. Short-cropped
alfalfa was used for feeding as the growing green
vegetation was apparently attractive to prairie
chickens, particularly hens.
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more time in the roost. This pattern changed for
the cocks in late winter as they initiated visits
to their booming grounds early in the morning
before they fed. Hens reduced their movements and
localized near a food source. As spring
progressed cocks visited booming grounds in the
morning and evening, and eventually abandoned
agriculture and began to feed in the grasslands
near their booming grounds.

Individual Night Roosts

A total of 372 winter and 52 early spring
prairie chicken night roosts were examined and
analyzed between 12 January and 15 March in 1985.
Four types were documented: a vegetation roost,
where vegetation was the only source of cover; a
snow depression, where the bird made a bowl in the
snow and snow was the main source of cover (Fig.
17); a snow vegetation-roost where both vegetation
and snow provided cover; and the snow burrow where
the bird made a tunnel and enclosed cavity into
soft snow (Fig. 18).

Both the accumlation  or the movement of snow
by wind created situations that influenced roost
site selection. With the exception of several
snow burrows in the sandhills where the birds
burrowed into snow that had accumulated in drifts
of up to 2 meters, all observed roosts were
associated with some type of vegetation. The
vegetation either served as cover or caused snow
to accumulate in a snow fence effect. Terrain
served a similar function as blown snow
accumulated in the lee of ridges.

Evaluating the cover at individual roost sites
was difficult when snow was present, as the birds
used both snow and vegetation. Because of the
role snow played in providing roost cover, the
Robe1 pole was used to evaluate total coverage and
coverage by vegetation. Total coverage included
snow and vegetation in reading obstruction on the
Robe1 pole, while coverage by vegetation included
vegetation only. Each roost had 4 Robe1 pole
readings, but because of snow, some had from none
to 4 for vegetation.

Dominant Cover

No detailed species composition was collected
at individual roost sites, as only the dominant
species or genus was visually estimated for each
roost (Table 5). Grasses and sedges were dominant
at 74% of the roosts in winter. Panicum vergatum
and Carex lanuginosa and Panicum sp. and Carex
sp. either alone or in combination, were dominant
at 43.6%  of the observed roosts. Snow burrows
were associated with the taller species that
trapped and accumulated enough snow to permit the
birds to burrow. Snowberry, sweet clover,
quackgrass, Panicum spp. and Spartina gracilis,
all tall, sturdy species dominated at snow
burrows.

Figure 17. --Snow depression used for night roosting
by prairie chicken, Sheyenne National
Grasslands, 1984-85.

Figure 18. --Snow burrow used for night roosting by
prairie chicken, Sheyenne National Grassland,
1984-85.

Dense cover was not used for roosting or
burrowing as the density of stems prevented entry
into the vegetation. Space between stems is
necessary to permit burrowing, but height and
structure are also necessary to hold or accumulate
snow. Snowberry and sweetclover (Melilotus spp.)
were not important dominants in any other roost
types as they provided little cover in the absence
of deep snow.

To snow burrow the birds actively sought areas
where snow had accumlated  to the necessary depth.
Birds commonly attempted to snow burrow only to
have it collapse. Snow burrows were often
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