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Abstract:

Reintroduction of greater prairie chickens (Tympanuchus cupido pinnatus) to Arrowwood National
Wildlife Refuge, North Dakota, was attempted in the spring and summer of 1988 and 1989. The
method entailed substituting prairie chicken eggs into sharp-tailed grouse (Tympanuchus phansianellis
Jamesi) nests. Thirty-five sharp-tailed grouse hens were captured on dancing grounds or nests and
instrumented with radio transmitters. Thirty-five sharptail nests were located by telemetry or
cable-chain drag. Most (54%) nests were located in vegetation containing a combination of brush and
grass. Success of all nesting sharptail hens was low (48%), with predators destroying 37% of the nests.
Twenty-six sharptailed grouse and 1 ring-necked pheasant (Phasianus colchi-cus) nests were provided
with 523 prairie chicken eggs. Fifteen nests were provided with unincubated prairie chicken eggs and
12 were provided with prairie chicken eggs incubated at least 20 days. Nests provided with
unincubated prairie chicken eggs had a lower (33%) nest success than nests provided with incubated
eggs (92%). Hatchability of unincubated prairie chicken eggs (43%) was significantly lower than for
incubated eggs (79%). Only 2% of 102 prairie chicken chicks that left the nest with radioed sharptail
hens survived until the end of the field seasons. Sharp-tailed grouse with prairie chicken broods were
located most often (61%) in vegetation types with a combination of brush and grass, and appeared to
select brood habitat which may have been less than optimum for prairie chicken chicks. Only 2 prairie
chicken cocks were observed on the study area in 1990. Weather, predation, and lack of optimum
prairie chicken habitat may have caused the apparent failure of this reintroduction effort.
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ABSTRACT

Reintroduction of greater prairie chickens

Wildlife Refuge, North Dakota, was attempted in the spring
and summer of 1988 and 1989. The method entailed
substituting prairie chicken eggs into sharp-talled grouse
{(Tympanuchus phansianellis jamesil) nests. Thirty-five
sharp-tailed grouse hens were captured on dancing grounds
or nests and instrumented with radio transmitters.
Thirty-five sharptall nests were located by telemetry or
cable-chain drag. Most (54%) nests were located in
vegetation containing a combination of brush and grass.
Success of all nesting sharptail hens was low (48%), with
praedators destroying 37% of the nests. Twenty-six sharp-
tailed grouse and 1 ring-necked pheasant (Phasianus colchi-

Fifteen nests were provided with unincubated prairie chick-
en eggs and 12 were provided with prairie chicken eggs
incubated at least 20 days. Nests provided with unincubat-
ed prairie chicken eggs had a lower (33%) nest success than
nests provided with incubated eggs (92%). Hatchability of
unincubated prairie chicken eggs (43%) was significantly
lower than for incubated eggs (79%). O0Only 2% of 102
prairie chicken chicks that left the nest with radioed
sharptall hens survived until the end of the field seasons.
Sharp-tailed grouse with prairie chicken broods were locat-
ed most often (61%) in vegetation types with a combination
of brush and grass, and appeared to select brood habitat
which may have been less than optimum for prairie chicken
chicks. Only 2 prairie chicken cocks were observed on the
study area in 1990. Weather, predation, and lack of opti-
mum prairie chicken habitat may have caused the apparent
failure of this reintroduction effort.




INTRODUCTION

The original distribution of the greater prairie

chicken (Tvympanuchus cqpidd) included much of the eastern

Great Plains Trom approximately the 100th meridan eastward
to Kentucky, Ohio, and Tennessee, and north@ard to -
Michiéan, Minnesota, and South Dakota (Johnsgard 1983). aAs
‘a result of white settlement and patch farming; the ‘
species’ range was extended north and wesf into nortﬁern
Michigan and southern Ontéfio, northern Wisconsin; most of
Minnesota, Manifoba, Saskatchewan, Alberta, quth Dakoté,
Kansas, and eastern Montana; Wyoming and Colorado. 'The'
combination of undisturbed native prairie nestiné areaé and
availability of winter food in farmed areas led to peak
numbers of greater prairie.chickens in the early i?OO’s
(Evans 1968).

These péak numbers began to decline in the 1930°s as
native brairie was converted to Croplana, agricultural
practices became more intensive, 'and overgrazing and annual
haying became more prevelant. Since théﬁ tha greater
prairie chicken haé béen‘virfdaliy extirpated from its_
Canadian range (Hammerstrom and Hammerstrom 1961), and in

the United States has had its range and numbers drastically

reduced (Fig. 1.).
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Figure 1. Historical (outline) and current (shaded)
distribution of the greater prairie chicken
in North America (Johnsgard 1983).
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Since 1550 there have been at least 26 atfempts to
‘@stablish greater prairievchickens populations. They have
been successfully re-established in 0Oklahoma and Wisqonsin,
but most efforts did not succeed (Toepfer et al. 1990).

Arrowwood National Wildlife Refuge (ANWR) was estab-
lished in North Dakota in 1935. ANWR reqords.indicated
approximately 360 prairie chickens were present on the
Refuge in 1941, while none were present by 1966 (Kirsch et
al. 1973). The greater prairie chicken was listed in the
Congressional Record aé a species of enphasis on ANWR. It
is the responsibility of the Nétional"Wildlife Refuge
System to manage refuge lands to the benefit of those
species for which they were established. Therefore,
reintFoducing the greater prairie chicken to'ANWR would be
in compliance with these'objectives'laid down in the
Congressional Record.

My study was initiated in.the spring of 1988 to evalu-
ate efforts being made to reintroduce greater préirie
chickens on ANWR. Specific objectives were:

| (1) To evaluate the e%ficiency of substitution of
greater prairie chicken eggs into sharptall grouse nests as
a means of reintroduction. |

(2) To reestabli§h a sustainable greater prairie
chicken popuiation on ANWR.

Fieldwork was Conducted.from 24 Ap}il to 15 August in 1988

and 1 April to 20 July 1989.




STUDY AREA

T Arrowwood Ngtional Wildlife Refuge (ANWR) is loca£ed
in east central North Dakota, approximately 48 kilometers
(km) north of Jamestown. The refuge occupies 22 km of the
James River Va;ley in Foster and Stutsman Cqunties.

The study area included the Jim Lake Unit and the
southern part of the Mud Lake Unit of the refuge (Fig. 2.).
The maximum north-south ana east-west dimensions were 7.9
and 3.9 km respectively. The study area occupied a totéi
of 1631 upland hectars (ha).

The study area was bordered on thé gast and west by
private lan&, the north by Mud Lake, and the south by Depuy
Marsh. Steep slopes rise from Jim Lake to a gently rolling
to flat plain with elevations ranging from 436 to 488 k
meters (m). Seven shelterbeits were praesent on the sfudy

area.

Geoloqv'and Spoils

The study érea was located'on a glacial drift plain
that was last glaciated during the Pleistocene Epoch.
Glaciers.erdded the bedrock surface and deposited glacial
drift from 3 to 15 m in depth (Winters 1963).

Chernozem solls, which were the most common on the




Figure 2. Location of the study area on ANWR in Stutsman
County, North Dakota.
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study area, were developed from grénite, limestdne, and
‘shale deposited by 2 glacieré, 1 that moved out of central
Manitoba and Saskatchewan and‘thé other out of northwestern
. Manitoba (Bluemle 1977). Céncentratiohs of carbénates are
characteristic of the lower part of the Soil.. Alluvial
soils were present aiong Jim Lake and the James River

valley (Winters 1963)7-

Climate and Weather

Climate of east central North Dakota is sﬁb—humid and
continental, which is characterized by warm summers‘andy
cold winteré. Average annual precipitation at the refuge
headquartefs station is 46.7 cm, most of which éccumulate§
from May to August-(Table 1). The coldest month is'JanUary
with an average temperature of -14 C. July is the warmest
with ah average temperature of 21 C (U.S. beﬁ. Commerce
1973).

The 1988 fieid sSeason was characferized.by an extreme
drought withlteﬁperaturés being far above and precipitation.
being f;r bglow normal for eprii through aAugust. Although
1989 was also considered a drought year, temﬁeratufes wefé
much closér to norﬁal and precipitation was above normal in

May, July, and August (Table 1).
Land Use

Major land uses on the study area were dryland
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farming, haying and grazing. In 1988, farmed areas

‘included 53 and 9 ha of wheat (Triticum aestivum) and corn

(Zea mavs), respectively. Also, 116 ha weré hayed on or

after July 15. In 1989, 59 ha of wheat and 8 ha of

" sunflowers (Helianthus sp.) were farmed and 110 ha were
hayéd. Recreational uses included hunting, fishing, and
bird watching.

Table 1. Monthly precipitation (Ppt) in cm and temperature

(C) and departures (Dep) from normal at ANWR
headquarters, North Dakota, 1988 and 1989.%2

April . May dune ngi August

Loc Year Ppt. Dep. Ppt. Dep. Ppt. Dep. Ppt. Dep. Ppt. Dep.

ANWR 1988 0.99 -2.67 5.54 -1.09 3.02--5.74 2.34 -5.08 3.94 -3.00
1989 1.68 -1.98 9.19 2.56 3.50 -5.26 8.10 0.68 15.6 8.66

April May June July Aug.,

Loc Year Temp. 6ep. Temp. Dep. Temp. Dep. Temp. Dep. Temp. Dep.

ANWR 1988 7.22-

2 4.3 23.4 23.4 21.2
1989 5.83 0. 2.0

6.3 2.8 1.2
17.3 0.2 23.2 2.6 20.5 0.5

4 pata from the National Oceanic and Atmospheric
Administration 1988 and 1989.

Yegetation

The study area contained plants typical of the
mixed-grass prairie. The most common native grasses on the

study area were blue grama (Bouteloua gracilis) and

seeded into dense nesting cover fields (DNC) on
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abproximately 36% of the study area. Kentucky bluegrass

quackgrass (Agropyron repens) were common in DNC and native

grasslands throughout the study area.

Snowberry (Svmphoricarpus occidentalis) was the most

‘common shrub throughout the area. Other common shrubs

hostly found on hillsides or shelterbelts included

-sagewort'(ﬁrtemisia'ludoviciana), and white préirie aster

(Aster Tfalcatus).

Two farming units occurred within the study area. .
These units, seeded with wheat, corn, and sunflowers, madei
up less than 8% of the spudy area. Scilentific and common
names of all plant spécies or genera are listed in

Appendix, Table 23.

Mammals and Birds

Fifteen species of mammals were observed on the study
.area (Appendix, Table 24) including 7 species of

qérnivores, 6 species of rodents, 1 lagomorph, and 1




S
ungulate. In 1988 mammalian predators were reduced>on the
‘study area to improve nesting success. Conibear traps, #2
dogble—coiled spring leg-hold traps, and snares were used

to trap predators. Red fox (Vulpes vulpes), striped skunk

(Mephitis mephitis) and raccoohs (Procvon lotor) were the

primary predators trapped on the study-area.

One hundredAeight species of birds, includingh9
species of raptors, were observed on the study area\
(Appendix, Table 25). Seventy—éight of these species are
known to nest on the érea. ANWR 1s an important stopovér
point'duriné migration for many waterfowl species. Many
areas of the refuge provide neéting sites for waterfowl and

upland bird species.
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METHODS
Censusing

Dancing grounds were censused in early April each
vear. The numbers of sharp-tailed grouse on dancing
grounds within the study area were counted 'a minimum of 3

times each during early April.

Trapping. Banding and Radio-Tagging

.Three danding érounds were selected fqr trapping based
on the number of grouse counted duking censusing. Trapping
was conducted from 26 April to 5 May 1988, and from 15' |
' Aprii to 29 May 1989; |

Female sharptails were captured on dancing grounds by
using clerr—leaf and walk-in "W" traps (Toépfer et. al.
.1987)._ Hens were also caﬁturedlwitﬁ a 1on§ héndled net
while incubating. '

Grouse were. weighed using a Pesola spring scale. Sex
was determined by examination of central tail and crown
feathéw'patterns (Henderson et al. 1967). Age was
determined-by outer primary wear (hmman 1944). |

in 1989?'sharptail hens were banded with aluminum
butt-end bands. Cocks were banded with 1 aiuminuﬁ butt-end
and a unigque combination of 3 colored plastic bands; Bands

were not available-for'the 1988 field season. Thirty-four
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sharptail hens were fitted with radio transmitters mounted
on a bib (Amstrup 1980). Grouse were released on or near

dancing'grounds where they were captured.

Radio~Tracking

Eightesn SMl‘transmitters were’purchasedlfrom AQM
Instrument Company, California and 15 CHP-1H transmitters
were purchased from Teldnics, Arizona. The SM1
transmitteré emitted a pulsed signal from 151.256’to
151.721 megahertz.(mhz) and were powered by a single Nicad
béttery whidh was cépable of supplying power.for 270 Qays
without recharging. The CHP~1H transmitters eﬁitted a
pulsed_éignal from 164.375 to 167.3125‘mhz ;nd were powefed
by a single Nigad'battery which was capable of supplying
power for 75 days without recharging. Rédio packages .
welghed between 10.8 and 15.1 g.’

Relocations were made using é hand-held H-antenna and
a Falcon Five receiver in 1988 and a Telonics TS-1
Scanner/Programmer plugged into a Model -TR-2E series
receiyer in 1989. Bird locations were determined by
walking in and flushing the bird, by circling the 1ocation_
until the bird was pin-pointed, or by triangulating from 2
or 3 identifiable points. A fixed-wing aircfaft with an H*
antenna'mounted on.egach strut was.used to locate birds thét
could not be.found from the ground. All walk-in locations

and flush sites were recorded in one of the following
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vegetation categories: 1) brush with no understory 2)
brush with grass/forb understory 3) grass 4) forb 5)
tree clump 6) wetland and 7) grass/forb. Locations,
identified by date and bird identification number, were
plotted on a 7.5-minute topographib map obtained from the
United States Geological Survey {(USGS). Groﬁse were
monitored from April through August in 1988 and April

through July in 1989.

Nests were located by télemetry or by cable-chain drag
(Higgins et al. 1977). Cable-chain drags were not (
conducted until mid-May to minimize nest abandonment.
Females located vie telemetry or cable-chain drag were
flushed from the nest and a general nest site description,:
location, daté, clutch size, and approximate laying and
hatching dates were recorded.

| Nests were recorded in one of the following general
land use types distinéuished on the study area: 1) dense
naesting cover (DNC), largely planted fields of-intermédiate
wheatgrass and alfalfa; 2) native non-use, areas of native
prairie with a grass/shrub mixture that had not been burnad
or grazed in 1987, 1988 or 1989; 3) burn units, areas of
native prairie that had been burned at least oncé in 1987,
1988, or 1989; and 4) gra;ing units, which included areas

grazed in 1988 or 1989. Cover around'each nest site was
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then classified into 1 of é vegetation types: 1) brush with
.no understory, 2) brush with grass/forb underst&ry,

- %) grass, 4) forb, 5) grass/forb, &) grass with brush
understory.

Nest site deécriptions also included identification of
dominant vegetation at the nest, distance to nearest
aancing ground, distance'td home danéing grouﬁd,'and
distance to neérest other known sharptaill nests. Photo-
plots were taken at ail nests in11989_ Four 10-m transects
were established in the cardinal directions from the center-
of the nest. Two pﬁéto—plots were taken at the nest and 1
each at 5 and 10 m distances along the established
transects, for a total df 10 photo-plots at each nesi. Al
m2 piece of pegboard was.held vertically behind the
vegetation as a reference scale (foepfer unpubl . déta).
Photos were taken 3 m from the pegboard at a height of 1'm.'

Vegetation analysis was Completéd at the nest after
nesting activities had qeased. In 1988, 4? 10-m transeéts
were establisﬁed in cardinal directions. Along thése
transects, canopy coverage by species was collected at 1 m
intervals in O.1-m2 guadrants {(Daubenmire 1959). In 1989,
a modification of the step-point method (Evans and Love
1957) was uséed to estimate yegetative cover at each nest.
Four transects weré,estabiisﬁed in cardinal difections with
thé center being the midale of the Hesﬁ bowl. Along each

"transect, 2 plant species closest to a notch in the
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observers boot were recorded at 1 m intervals for io m; At
‘thé nest bowl 4, 5 decimeter (dm) transects were
established in cardinal directions. Along these transects,
2 plant -species closest to tHe mark on a 1-m stick we}e
recorded at 1 dm intervals. At each nest site 50-70
readings were reéorded. Readings taken_from the center of:
the qesf bowl were reéorded in 1989 only. |

Locafion of each nest, distaﬁée to néarest dancing
ground, nearest home dancing ground, and nearest known
sharp-tailed grouse nest were determined using 7.5-minute
USGS topographic maps. Date and the time Qf day when the
nesf was found.were also récorded, Neét§ were marked by
placing a willow stick with a flag attached abproximately~
2 m north of the nest. |

The approximate stage of incubation was determined by
floating eggs in water. Laying and hatqhing dateé were
calculated assuming an incubation period of 23-24 days and
a laying rate of 1 egg per day (Johnsgard 1973). Time |
spent at each nest was kept to a miﬁimum to avoid
disturbance Qu@fng the incubation period. Observers were
careful not to trample vegetation around the nest. Clutch

sizes were determined during the. egg substitution process.

Ega Substitution

The majority of the sharptail hens were allowed to

incubate their eggs for approximatély 2 weeks before egg
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substitution to reduce chances of nest abandonment. Then
.all sharptail egés were ramoved and-replaced_with up to 20
prairie chicken sggs. In 1988, 15 sharptalil nests received
noﬁ—incubated prairie chicken eggs and 4 nests received
prairie chicken eggs thbh had been incubated 20 or more
days. In 1989 all sharptall nests received prairie chic%en.
eggs that were within 24 hours (h) of hatching.

| Prairie chicken eggs were obtained from captive flocks
at Nofthern'Prairie Wildlife Research Center (NPWRC),
Jamestown, North Dakota and North Dakota Wildlife Trust,
Valley City,‘N.D;. fIn 1989, an additional 25 wild prairie
chicken eggs were obtained from the Shevenne National
Grasslands in‘North Dakota. Sharp-tailed grouse eggs
removed from wild birds on the study area were taken to
North Dakota Wildlife Trust and North Dakota Game and Fish
incubators and hatched.

Nests were checkéd to.detérmine fate_after a
predetermined hatching date or when the hen was absent from
the nest for more than 2'days. Nests were classified as
elther destroyéd, abandoned or successful. Any nest iﬁ

which at least 1 egg hatched was considered successful.

Movements and Home Range

Instrumeniéd sharp-talled grouse hens were monitored
from April through August in 1988 and April through July in

1989. An attempt was made to locate each hen every day.
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Hens with faulty transmitters and hens that moved great
distances were located less frequently. Locations were
classified into a coordinate system using the Universal
Transverse Mercator (UTM) grid system. The UTM coordinates
were entered into the computér program, TELDAY (Lonner and
Burkhalter 1986) to calculate home ranges of sharp-failed
grouse hens. Home range is that defined by Burt (1943) and
was calculated by computing the area of the convex polygon

formed by relocations on the perimeter (Hayne 1949).

Statistical analyses of all data were completed using
the computer program MSUSTAT (Lund 1987)L Nest distribu-
'tion,-hatchability, and home range data were statistically
analyzed’with student-t and paired-t tests. The Mann-
Whitney U test was Qéed for non-patrametric nesting cover
data. Utilization-availabilty data Were statistically
analvzed with the qhi-square technigque used by Neu et alL

(1974).
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RESULTS

Trapping

frapping was conducted on 3 dancing grounds: 06, 09,
and 10 (Fig. 3). A total of 172 sharp-tailed grouse were
handled in 1988 and l9é9, of whichzléé were captured on-the
dancing grounds and é on nests;

Although 105 cocks were handled in 1988, ba%ds were
not available so the number of recaptures could not be
determined. In 1989, 27 cocks were banded on the 3 daﬁcing
grounds; 5 were recaptured twice and 7 once. Approximately
55% of the sha?ptails handled were captured'on déncing
ground 09 (Table 2). Date of capture{ ground number or
nest captured on, sex, age, weight, and Fadio h@mber.of
captured grouse are given in Appendix'Table‘Zé. Trapplng
mortalities consisted of 1 cock and 1 hen which died of
shock and 1 cock Killed by a red-tailed hawk (QQLQQ.

jamaicensis) while in the trap. .

puring both years, the earliest é hen was capturea on
a dancing gfoundﬂwas 18 April. The iafest was 3 May. 1In
1988, 93% of the shafptail hens were captured between 27 .
and 29 April. IH 1989, 53% of the hens were captured

batween 18 and 22 April.
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Figure 3. Sharp-tailed grouse display grounds (stars) on
ANWR study area, North Dakota, 1988-1989.
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Table 2. Number?® and sex of sharp-tailed grouse caught on
dancing grounds, ANWR, North Dakota, 1988-1989.

Dancing ground number

06 Q2. ‘ . e
Year Cocks  Hens Cocks  Hens Cocks Hens
1988 35 7 .65 8 5 0
1989 8 8 15 7 4 4
Total 43 15 .80 15 9 4

@Includes cocks recaptured 1in 1988.

Radio Tagging and Banding

Thirty-five sharp-tailed grouse hens were fitted with
radio transmitters in 1988-1989. Twenty-nine were caught
in walk-in traps and 6 on their nésts.A Sex and age of
individual sharptails’caught.are présented in Tgble 3.
Cocks"captured in 1988-are not inéluded. Mean weights were
calculated from all known age hens captured during both
vears gut fof known age cocké in 1989 oﬁly (Table 4).

Table 3. Sex and age of sharp-tailed grouse captured on
dancing grounds, ANWR, North Dakota 1988-1989.

Hens
Adult 20 ’ 20
Juvenile 3 9
Unknown 4 o 8
Total . 27 » 37

30nly cocks captured in 1989.
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Table 4. Mean weights of sharp tailed grouse captured,
- ANWR, North Dakota,1988-1989.

N Cocks?® Hens

No. Mean (g) (sD) 'No. Méan‘(g) (sb)

Adult 20 $50.1 37.2 19 898.5 89.8
Juvenile 3 892.0 96.7 8 - 909.8 104.3

20nly for cocks éaptured in 1989.

All sharptail hens'caught without visible
injuries were fitted with radio transmitters. Three hens
caught in 1988 wifhkvisible abrasions around the neck were
released without transmitters. One hen 1in 198% was
released when she would not fly with the radio package. In
1988, 5 hens were instrumented on dancing ground 06, and 7
on danciné ground 09. In 1989, 6 héns were instrumented on
dancing.grOQnd 06, 7 onvdancing ground 09, and 4 on dancing
ground 10. |

A total of 47 sharptails were banded on danciﬁg
grounds in 1989. Eight banded grouse Qied‘during the field
season and 1 was shot dufing the hunting season. Band
number, date bénded, dancing ground 6r nest on which the
bird was banded, age, sex, and fate of each banded grouse

is presented in Appendix, Table 27.

A total of 26 initial sharptail nests and 9 second
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negsts were located in 1988 and 1989. Two of the 9 second
nests were known renests from grouse equipped with radio
tragsmitters.. The 7 other nests were considered renests
because of smaller clutch sizes and late incubation dates
(Table 5).

Table 5. Sharptail nests located on ANWR study area,
' North Dakota, 1988-1989.

1988 1989 Total
Initial nests 20 é 26
Renests . 3 6 9
Known adult nests é 4 10
Known juvenile nests 3 3 é
Hatched nests 7 9 16
Destroyed nests 11 2 13
Abandonded nests 4 6] 4
Hens killed while '
incubating _ 1 1 2

Initiation Dates and Clutch Sizes

Nest initiation dates were calculated by assuming 1
egg laved per day and back dating from the first day of
incubation. Sevenpy—three percent of all first nests were
initiated between 30 april and 9 May. All second nests
found were initiated betwsen 29 May and é June.

average clutch size of 23 initial nests was 13.9 (sD
2.2) and 10.6 (8D 1.4) for 9 second nesﬁs. The largest
complete clutch recor&ed for an initial nest was 21 and
smallest was 10. The largest Comblete clﬁtch for a secdnd

nest was 13 and the smallest was 9.
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All nests located were used to calculate nest and
nesting success;' Nest success was determined by dividing
successful nests (SN) by §he.tota1 number of nests found
(TNF), and by dividing successful nests by total nesﬁs
found plus destroyed initial.nests (IN) that were not found
“(BSN/TNF+IN). Hen success was determined by dividing hens
successful. in hatching a brood (SH) by total number of hens
that nested (THN).

Neét success and hen success were higher in 1989 than
1988 (Table 6). ’fhis may be attribufed to the different
egg substitution methods used in 1988 and 1989. 1In 1988,
non-incubated sggs were substituted under sharptaii hens
that had already been incubating up to 14 days which
essentially increased the'incubation and e#posuré pe?iod by
that many days. In 1989, prairie chicken eggs which had
been incubated 20 to 23 days were substituted under
dncubating sharptail hens. This reduged the hens
incubation tiﬁe and the exposure time of prairie chicken
eggs to 24-48 h%urs.'

Predators destroyed 37% of ali nests located in 1988
and 1989. Mammalian predators destroyed 9 nests, avian
pradators destroyed 1 nest and killed 2'incubating hens,

and 3 nests were destroved by unknown predators.

Additional nest losses included 4 abandoned nests and 1
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. trampled by cattle.

Table 6. Nest and hen success of sharptail nests
located on ANWR study area North Dakota,

1988-1989.
Nest success ' Hen success
- FSEN o) c
SN/TNF(%) SN/TNF+IN(%) SH/THN
1988 30.4 29.2 _ 33.3
1989 75.0 50.0 . 75.0
Total 45.7 38.1 | 48.9
2 successful nests/total nests found.
SuccessTul nests/total nests found + destroyed 1n1t1a1
c nests not found.

Successful hens/total hens nesting.

General Nest Site Chargcteristic$

Of the 35 sharptail nests, most were initiated in the
native non~usé and DNC land use types.. Most initial nests
were found in the na£ive non-use type, while the‘majority

of the second nests were initiated in DNC (Table 7).

Table 7. Number and percent of sharptail nests in 1ahd'use

types on ANWR study area, North Dakota,
1988-1989. ’
Land-use type Initial % second % Total %
DNC I 10 38.5. & 66.7 16 45.7
Native non-use 14 53.8 -3 33.3 17 48.6
Graze unit. 2 - 7.7 - - 2 5.7

Burn unit - - - : - - -

Total 26  100.0 5 100.0 35 100.0
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Land~use changes on the study area betweeﬁ 1988 and
1989 were minor, therefore percentage of land use types
available were averaged for both years (Table 8).
Table 8. Number of hectares and pércent of entire

study area for each land use type, ANWR,
North Dakota, 1988-1989. ‘

Cover type " Ha . . % of total
DNC 581 35.6
Native (NU) 749 . 45.9
Burn unit 65 4.0
Grazing unit izs , 7.7
Other 111 6.8

Total 1631 : 100.0

‘Sharptails used DNC, native non-use, and'grazing unit
land use types in proportion to occurrance on the study
area (X%z0.674, df 2, p=0.25) (Table 9).

Table 9. Availability and use of land use types for
' on the study area, ANWR, North Dakota

1988-1989.
Proportion Expected  Proportion CI on
Total -~ of total # nests ¥ of- observed proportion
Land use type ha ha found nests in each type of occurrance
DNC - . 58t .399 - 18 14 457 278~ .636
Native (NU) 749 518 17 -18. .486 .306~.666
) Grazing unit 125 .086 2 3 .057 .026-.140

Alpha: .10
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‘Nesting Cover

0Of the 6 vegetation-types idenﬁified, those containing
a combination of brush and érass accounted for 62, 44, and-
54% of initial, second, and all nests found, réspecﬁively.
The grasé'and grass/forb types accounted for 27, 56, and
24% of initial, second, and all nests, respectively (Table
10).
Table 10. Number and percentage of initial, second, and

all nests found in vegetation types on the study
area, ANWR, North Dakota, 1988-1989.

Vegetation type ° Initial % Second % Total %

Grass with brush 9 34.6 2 22,2 11 31.4
understory '

Brush with grass/ 7 26.9 1 11.1 8 22.9
forb understory

Grass : é 23.1 2 22.2 8 22.9
Forb 2 7.7 1 11.1 3 8.6
Grass/forb 1 3.8 3 33.3 4  11.4
Brush with no . 1 3.8 - - B 2.8
understory : ’

Photo plot analyéis also showed'a vegetative structure'
with a combination of brusH and grass as the most important.
nesting cover. A combination of brush and grass made up
53.5, 42.3, and 35.1% of the vegetatioﬁ causing visQal

obstruction at the nest and 5 and 10 m from the nest,




26
respectively (Fig. 4).
Canopy coverage was determined for 4 successful and 14
unsuccessful nests in 1988. Mean canopy coverage at
successful and unsuccessful nests was not significantly

different (Table 11).

W

~200"@ 0

N\ J
% \NE Z
§_= N\ N =
Nest 5m 10 m
Bl Brush/Grass Brush ] Grass
E2 Gress/Farb 72 Forb

Figure 4. Vegetation causing visual obstruction at nest,
and 5 and 10 m from the nest, ANWR study area,
North Dakota, 1989.
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Grass and brush contributed the most to the cover around

successful and unsuccessful nest sites in 1988. "

Table 11. Average percent cover at successful and
unsuccessftul sharp-talled grouse nests, ANWR
study area, North Dakota, 1988.

Successful (n=4) Unsuccessful (n=z14)

% Cover : % Cover :

Mean sD Mean Sb p?
Total grass 110.6  76.15 " 94.5  57.99  .8734
Total brush 40.4  40.89 31.6 36.80  .7500 .

Total forb : 11.0 5.76 22.2 20.90 L3392

& Mann-Whitney U-test.

-Species contributing most to_fhe canopy cover around
nest sites in 1988 were Kentucky bluegrass,; snowberry, aﬁd
smooth brome. Forbs contributed only 4.2% of the canopy
cover found around all nest sitgs in 1988»(Table 12).
Fregquency and species composition data colle&ted in both
1988 and. 1989 corroborate tHe canopy covérage data, with

the same species being the most'frequently encountered at

nest sites (Table 13).

I
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Table 12. Dominant species providing canopy cover
at nest sites on ANWR study area, North Dakota

1988.

Rosa arkansana

Successtful Unsuccessful
(n=4) (n=14)
% Cover % Cover
Species contributed contributed
Poa pratensis 47 .4 41.4
Svymphoricarpos occidentalis 23.6 20.7
Bromus inermis 15.5 17.3
Aqropyron_lntermedium 5.0 2.9
Solidago mollis 1.2 1.2
Amorpha canescens 1.2 3.9
Medicago sativa . 1.2 2.2
Euphorbia esula - 3.5
Artemisia ludoviciana 6 1.4
Table 13. Frequency of dominant species at nest sites,
ANWR, North Dakota, 1988-1989. .
Frequency Species composition
Grasses/Sedges
Poa pratensis 68.6 38.0
Bromus inermis 22.9 12.7
Adropvron intermedium 12.5 5.9
Agropyron species 2.6 1.4
Agropyron repens 2.4 1.4 °
Stipa species 2.2 1.2
Carex species .5 .3
. Bouteloua gracilis .3 .1
Koeleria cristata .1 -
Total &61.9
Brush
Symphoricarpos occidentalis " 27.1 15.0
2.5 1.4
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Table 13. (continued)

Frequency Species composition
Rosa woodsii -3 ‘ .2
Total - 16.6
Earb
- Medicago sativa 9.5 5.3
Artemisia ludoviciana 6.9 3.8
Solidago mollis 6.1 3.4
AMoOrpha canescens 4.6 2.5
Aster falcatus 2.4 1.3
Euphorbia ssula 1.4 .8
Ambrosia psilostachya 1.4 .8
Asclepias sk 1.2 -7
Helianthus rigidus 1.1 .6
Solidago missouriensis 1.0 .6
Other 3.2 1.8
Total _ 19.8

Photo plots were taken at 9 nest sites during the
incubafion period in‘1§89.- Although no clear pattern
existed betweén heights (HT) and effective heights (EHT) of
vegetation at successftul, unéuccessful, initial,.and
renests, the photo plots reflect accurately the height and
density éf the vegetation when the neét was selected (Table

14).

Distribution of Nests

Hens nested 0.4 to 2.5 km from dancing grounds.
Fifteen of 19 hens (79%) that nested after having been
trapped on déncing grounds nested within 1.5 km of the

dancing ground on which they were trapped (x= 1.0,
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8D=0.6). Adults nested an average of 1.2 Rm (SD=0.6, N=9),

and juveniles 0.7 km (8D=0.2, N¥6) (p;0.0?) from their

dancing grounds. The average distance to the nearest other

known sharptail nest was -0.7 km (SD;O.S,'N:lO) for adults

and 0.4 km (SD:b.Z, N=6)‘(p=O.15) for Jjuveniles.

Table 14. Mean heights (HT) and effective heights (EHT) of
vegetation (in centimeters) at nest, and 5 and

10 m from nest, ANWR, North Dakota, 1989.
Standard deviations are in parentheses.

4t Hest 5-4 10-4

. HI i i £AT oo e

35 (8.41) .9
LS (8.61) 209

( (8.76) 3.9 (13.8) 25.1 (12.8) 359
( (1
8.3 (8.66) 1208 (9.
( (¢
( (1

6) ( (18.6)
8) 4L (10.1) 2.2 (10.9) 431 (10.9)
8) 3.3 (12.3) 2.8 (11.8) 3.2 (15.3) 23.7(
) 3.8 (13.7) 287 (13.0) 3.6 (19.3)
1) 39.2 (12.8) ( (16.8)

Initial
Renest
Successful
Unsuccessful
Total

B.1(9.19) 1.2
38,3 (8.84) 123.6

O M O~ O

24.8 (12.5) 3.3

Egg Substitution

In 1988, 18 sharp-tailed grouse'and 1 ring-necked

prairie chicken eggs. Five of the 15 nasts which were
provided with unincubated prairie chicken eggs were
successful. The remaining 4 nests were provided with
prairie chicken eggs lncubated at .least 20 days; 3 were
successful. In l98§, 8 sharp-téiled grouse nests were
provided with 144 prairie chicken éggs incubated at least

20 days. All nests weré successful (Table 15).
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Table 15. Nests which received prairie chicken eggs
on ANWR study area, North Dakota, 1988-1989.

Numbear b Number . Number
UNI® hatched % IN®P hatched % Total® hatched %

1988 15 5 33.3 4 3 75.0 19 '8 42.1

1989 - - - 8 8 100.0 8 8 100.0
Total 15 5 33.3 12 11 91.7 27 16 59.2
a

Nests receiving unincubated prairie chicken sggs.
Nests receiving prairie chicked eggs incubated
at least 20 days. )

All nests substituted with prairie chicked eggs.

Eggs in 16 nests survived through incubation. In
these nests,-loo_of 304 (32.9%) prairie chicken eggs did
not hatch and 21 chicks-were'found dead in or near nests.

Prairie chicken eggs which had not been incubated
prior to being placed under sharptail hens had lower
hatchability than préirie chicken eggs which had been'
incubgted at least 20 days prior to placement (N=304)

(p=0.01) (Table 16).

Movements and Home Ranhge

Pre-incubation Period
The pre—incubatioﬁ period consisted of the time
interval between capture of the hen on the dancing. ground

or nest and the beginning of incubation. This time period
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varied from 9-51 days, with an average of 27.6 (sD 11.1).

Table 16. Hatchabilty of prairie chicken éggs on ANWR
study area, North Dakota, 1988-1989.

UNTI eggs % IN eggs % Total %
substituteda hatch substitutedb hatch eggs hatch
1988 100 43.0 &0 71.1 160 5%.8
1989 - - 144 81.9 144  81.9
Total 100 43.0 ZQ4 78.9 304 &67.1

a Unincubated prairie chicken eggs.
Prairie chicken eggs incubated at least 20 days.

Locations from 20 radioed sharptail hens were used to
determine the preincubation home range sizes. Iﬁcluded are
relocations of 3 hens that renested after losing their
'nitiai nest prior to the start of incubation.

The home range size for all hens during'thé

preincubation period was < 1 to 161 ha with an average of

.27.5 (8D 38.86). Preincubation home rangeé of adults, and

juveniles were similar (Table 17).

Brood Period

Brood home ranges were divided into two catagokies,
hens with prairie chicken broods < 15 days and hens with
prairie chickeh broods > 15 days. Home ranges for 7 hens

ha with an average of 5.7 (SD 7.8). Home ranges for 3
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hens with prairie chicken broods > 15 days varied from 6-to

‘10 ha with an average of 8.7 (8D 2.3).

Table 17. Preincubation home range sizes (ha) for

sharp-tailed grouse hens on ANWR study

area, North Dakota, 1988-1989.

Home range size
Mean 8D Number

Adults 28:3 48 .84 13
Juveniles 25.7 22.19 é
Total 27.5 38.86 19

Non-brood Hens

Summer home ranges of 8 hens that either lost their
broods or had their nestsldestroyed varied from.ST to 193
ha with a mean of 93.1 (8D 48.6). Summer home ranges for
adults and juveniles were similar (Tabie 18). Home range
sizes, nﬁmber and dateé of locations for individual birds

are in the Appendix, Table 28.

Table 18. Summer home rangeé (ha) for sharp-tailed
grouse hens wilthout broods on ANWR study area,
North Dakota, 1988-1989.
Summer home range size
Mean sD Number
Adults . 95.6 55.6 5
Juveniles 89.0 45.3 3

Total 93.1 48.6 8
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Brood Rearing

Brood Survival

' Brood survival was determined for 10 radioed sharptail -
hens that hatéhed 102 prairie chicken chicks in 1988 and
1989 (Table 19).. Bfood survival was divided into two
periods: from the time when the hen left the ﬁest until the
chicks were capable of short sustained flight, and from
this first period until it was determined that the hen had

lost her brood or the end of the field season.

Table 19. Production of sharptail hens provided with
prairie chicken eggs on ANWR study area,
North Dakota, 1988-1989.

1988 1989 Total
Nests hatched ‘5 5 10
Chicks hatched ~ 39- 63 : 102
Broods surviving ’
field season 1 1 2
Chicks surviving

field season 1 1 ) 2

In 1988 brood hens were first observed an average of
26.0 (8D 5.4) days after leaving the nest. Thirty—five'
(89.7%) chicks died during this period, resulting in a loss
of 0.27 chicks/hen/day. The second period averaged 24.0

(8D 6.0) days, with 3 chicks besing lost during the period
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(0.08 Chicks/hen/déy). In 1989 brood hens were firsf
-observed an average of 15.0 (8D 1.9) days'after leaving the
nest. Fifty-seven (90.5%) chicks died during this period,
a loss of O.76_Chicks/hen/déy. The second period averaged
only 7.5 (8D .50) days, with 4 chicks being lost {(0.33
Chicks/hen[day); The shortness of this period'céuld
explain ﬁhé réther high rate of chick loss. although chick
loss in the late brood périod in 1989 also was high, the |
majority of the chicks were lost in the first 15-26 days.
Overall, 10 sharptail hens'hatChéd 102 prairie chicken
chicks, with only 2 _(2.0%) surviving to the end of thé

field season in 1988 and 1989.

Habitat Use

Relocations from 10 radioed sharptail hens with
prairie chickén broods were used to determine habitat use.
Number of brood relécétions per hen.varied from 3-25 with
an average of 8.9 (8D 7.39). The majority of'relocatidns
were in brushvwifh grass/forb uﬁderstory and grass/forb
vegetation types (fable 20). ﬁo broods were relécated in

brush with no understory or forb vegetation types.

Hen Survival

Survival was determined for 28 radioed sharptail hens
in 1988 and 1989. In 1988, 10 of 15 (67%) radioed hens
survived until the end of the field season. In 1989, 6 of

13 (46%) hens survived until the end of the field season.
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Avian predators killed 50%, mammalian predators 25%, and
unknown predators 25% of the radioced hens during the sfudy

(Table 21).

Table 20. Number and percent of relocations within each
vegetation type for 10 sharptail hens with
prairie chicken broods on ANWR study area,
North Dakota, 1988-1989. '

: Number of ‘Percent
Vegetation type relocations of total
Brush with grass/ .
forb understory 54 6Q.7
Grass/forb . - 28 31.4
Grass ‘ ' 3 o : 3.4
Tree clump 3 ) 3.4
Wetland ' N T 1.1
Total | 89 o 100.0

Table 21. Fate of radioed sharptall hens on ANWR study
area, North Dakota, 1988-1989. )

1988 1989 Total

Hens radioed 17 18 35
Hens surviving field season 10 & 16
Hens killed/avian predator 2 4 6
Hens killed/mammalian predator 2 1 3
Hens killed/predator unknown 1 2 3
Radio failures : 2 5 7
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'Non-brood Hen Habitat Use

Relocations from 5 radioed sharptail»hens Wwithout
broodé and that survived the field season were used to
determine habitat use. Number of relocations per heH
- varied from 13-35 with an average of 22.6‘<Sb.8.8)L Dver
90%'of1the>relocations wére in brush Qith grass/forb ‘
understory, grass/forb, and tree clump vegetation types
(Table 22). Hens were never relocated in wetland

vegetation type.

’

Table 22. Number-agd percent of relocations within =ach
vegetation type for 5 non-brood sharptail hens
on ANWR study area, North Dakota, 1988-1989.

Number of Percent of

Vegetation type relocations total :
Brush with grass/ .

forb understory 45 39.8
Grass/forb 32 28.3
Tree Clumb ‘ 26 : 23.0

" Brush with no

understory - 4 - 3.5

Forb 4 ‘ : 3.5
Grass . 2 1.9

Total 113 _ 100.0
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DISCUSSION

The use of unincubated prairie chicken eggs resulted
in a much lower nesting success than was obtained through
the use of eggs which had been incubated at least 20 days.
Placing unincubated pralirie chicken eggs under sharptail
hens that had already been incubating up to 14 days in-
creased the exposure period for those nests by that many
days. Also, observer wvisits to the nest may have
negatively influenced nesting success as has been suggested
by Baskett (1947), and Pepper (1972).

Hatchability of prairie chicken eggs may have been
negafively influenced by abnormally high temperatures.
Temperatures in 1988 were well above normal throughout the
incubation and hatching periods, and could have been a
factor in the inordinately low hatchability. Prairie
chicken eggs incubated at ieast‘QO days also had lower
hatchability in 1988 than 1989. Gunderson (1990) also
found lower hatchability of sharptail eggs in 1988 (81%)
than 1989 (100%) while experiencing similar témperature
extremes. McMullan and Ebarhardt (1953) determined that
phéasant embryos became more vulnerable to exposure to
temperature extremes as incubation progressed.

Hatchability of unincubated prairie chicken eggs

(43.0%) was significantly lower than incubated eggs
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(78.9%). The hatchability of all substituted prairie
chicken eggs (67.1%) was much lower than that reported in
Wiscqnsin (Hamerstrom 1939), North Dakota éNewell 1987), in
Minnesota (Svedarsky 1988) for wild prairie chickens. In
Michigan, Fay (1963) found hatching success of ruffed

grouse (Bonasa umbellus) eggs taken from the wild and

hatched in incubators to be 77%.

Ninety percent of all prairie chicken chicks that left
the nest died within 15-26 days with only 2 of 102,
surviving until the end of the field seasons. Other
sharptail (Brown 1966) and prairie chicken (Newell 1987,
Svedarsky 1988) studies also indicate high mortality rates
of chicks within the first 2-3 weeks of life. However,
none of these studies recorded-mortality as high or overall
chick survival as low 33 in this study. O0Only Gunderson
(1990) had a similarly low survival with 9% of 160 chicks
surviving in Montana. Prolonged drought, above normal
temperatures, and predators may be the cause of such low
chick survival in this stuay.

In 1988, temperatures in June and July were well above
normal and precipitation was well below normal. In 1989
temperatures were closer to normal although drought
conditions persisted. These. conditions may have negativéiy
influenced chick survival during the study. Evans (1968)
stated that weather conditions in early June ére important

in determining brood success. Chicks do not have full
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thermoregulatory ability until fully feathered (Speirs et
al. 1974) and are very vulnerable to temperature extremes.
Martinson and‘Gronaahl (1966) reported high rep}oductive
success in pheasants associated with relatively cool, wet
weather in May and June, and low prqductivity during
drought years. Sharptails'also have shown improved chick
survival in wet springs (Bergerud 1985). However, most
studies indicate cold, wet weather as being detrimental to
chick survival in gallinaceous birds (MaCMullan and
Eberhardt 1953%, Ritcey and Edwards 1963, Svédarsky 1988).

Red fox, northern harriers (Circus cvaneus),

redtail (Buteo Jjamaicensis) and Swainson’s hawks (Buteo

swainsgni) were commonly observed on the study area, and
probably were the major. chick éredatdrs. Bergerud (1988)
determined that raptors.and foxes were the major chick
predators, and that chicks are mos£ vulneréble tonground
predators before théy can fly and thermoregulate. Grange
(1948) suggestédnthat nprthern harriers méy be important
éhick predators.

Although prairie chicken chick survival was extremely
low, survival from April-August Sf non-brood sharptail hens
for é vears averaged 57%. Newell (1987) and Svedarékyr
(1988) reported similar summer survival bf prairie chicken
hens. Aviaﬁ predators accounted for 50% of all sharptail
hens killed. Brown (1967) and Weigand (1986) found high

incidence of avian predation on sharptails and gray
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partridge in Montana. All sharptaii hens found dead in
this study had either been killed or fed on by avian or
mammalian predators. Bergerud (1988) statéd that predation
accounts for 85% of all grouse mortalities. |

Radio packages ﬁay have reduced the hens’® chances for
survival, at least until they got through an adjustment
period. Sixty-seven percent of the hens found, that were
killed by predators, survived an average of only 23 days
after being instrumented. Other studies have suggested
that attaching radio transmitter; may negatively.influencé
bird survival (Hessler et al. 1970, Newell 1987, Bergerud
1988). Hens probably adjusted to the radio packages rather
rapidly, but may have been more vulnerable, in some
instances, for about a month. The radio packages only
transmitted éignals into,laﬁe August-early Septembeé;
therefore, no data on overwinter survival were available.‘
Threé sharptail hens radioed in 1988 were either trapped
(2) or observed (1) on the study area in the spring of
1989. |

Hunting is allowad on the study area but did not seem
to have much effect on the sharptail population. Only 1
radioed hen was known to have been harvested by hunters in
2 years.

Moyles (198L) stated that factors. such as food
requirements, presence of conspecifics, familiarity with an

area, and avoidance of predators may be important in
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influencing choice of habitats used by grouse. He
suggested that a mosaic of grasslands and grass-shrub
habi?ats provide optimum habitat for sharp£ails. Sharptail
hens with prairie chiéken bFoods in this study were located
most often in brush with grass understory and grass/forb
vegetation types. This is similar to the findings of other
sharptalil studies (Hamerstfom 1963, Kobriger 1965, Pepper
1972, Sisson 1976, Gratson 1988). 0Only 3.4% of the brood
locations were asséciated with strictly grassland
vegetation type. Hamerstfom (1957) stated that grass was
the key component of brood habitat for prairie chickeans,
and most othef sﬁudies agree (Manske'and Barker 1987,
Toepfer 1988, Svedarsky 1988). Thus sharptail hens
appeared to select brood habitaﬁ which may have been less
than optimum for prairie chicken chicks.. |

In most aspects non-brood hen summer habitat use was
similar to brood-hen habitat use, agreeing with other
sharptail studies (Kobriger 1965, Pepper 1972, Movyles
1981). The tree clump vegétation type was used much more
by nonvbrood‘hens thén hens with broods in this study.
This type consisted mainly of shelterbelts or tall shrub
clumps that were used mostly during midday high
temperatures. Kobriger (1965)'and Movles (1981) foun&
similar use of. trees and tall shrubs for shade at midday.
Only 1.9% of all locations of noﬁ—brood sharptall hens were

in grass vegetation type. Swenson (1985), in Montana,
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reported sharptails using mainly upland grass habitat
during spring and summer but suggested that the best

habitat was a mixture of upland grass-shrub and riparian

hardwood draws.
Cattle were present on only a small portion of the

study area. Brood and ron-brood hens tended to avoid these
areas, a response reported in other sharptail and prairie

chickén studies (Pepper 1972, Yde 1977, Nielson and Yde

1981, Newell 1987).
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CONCLUSIONS AND MANAGEMENT RECOMENDATIONS

' Two prairie chicken co;ks were observed displavying on
the study area in 1990 (P. VanNingen pers. comm.). If 2
hens also survived, 1t 1s apparent that the production of
only 4 prairie chickens from 523 eggs substituted in 2
vears, that the reintroduction effort was not successful.
Only 2% of the prairie chicken chicks that hatched from
nests of radioed sharptails survived. Most chick mortalit?
occurred within.Z*S}weeks attér hatching.

If this reintroduction method or some other method is
to be tried again on ANWR, the following recommendations
may provide managers some assistance in making their
decisions. |

1. If the egg substitution method is to be used, eggs
should be incubated at least .20 days prior to éubstitution
to reduce nest losses to predators. If possible, eggs
should be obtained from wild prairie chickens.

2. The habitat éhould be surveyed to determine
suitability for prairie chickens prior to any
reintroduction efforf. Toepféer et al. (1990) suggested
that the first objective of any‘reintro&uctién project
should be to establish suitable habitat to meet yvear round
needs of at least 200 Sfrds; Hamerstrom (1957) stated that

prairie chickens must have large areas of open grassland.
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The native non-use land use type made up 53.8% of the study

area and consisted mainly of a mixture of grass and low

shrubs. This type of habitat is considered ideal for
sharp-talled grouse (Movles 1981, Swenson 1985). The main
grassiand type on theustudy-area was DNC, which made up
38.5% of the arfea. Kirsh (1974) felt that these areas were
acceptable prairie chicken nesting and brood reéring
habitat after 2-3 years when some residual cover had
accumqlatedl .Howéver, most of the‘DNC fields were bordered
by shelterbelts with iarge cottonwood trees.: Hamerstrom

(1957) suggested that a relatively small percentage of

. timber, in the form of tall fencerows or windbreaks around

fields would destroy'the breéding_potential of the area for
prairie chickens. fhus, nesting and brood rearing habitat.
for prairie chickens appears to be limited on the study
area, since prairie chickens prefer grassland to a
grass/shrub mixture. "Kirsh (1974) in North Dakota, stated
that brushy‘species tend to invade undisturbed prairie and
make it Qnsuitable-for prairie chickens.

3. Grassland chould bé improved by controlling woody
vegetation with fire. @ prescribed burning pkograh is .
currently underway on tHe_study areé and éhould be
continued. Ammann (1963) and Kirsh (1974) consider
préscribed burning, at 3-5 year intervals, to be the most
sucdessful_method.for controlling Qboﬂy species and

maintaining a high quality graséland habitat. Fdrthermoré,
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removal of all or some of the shelterbelts by fire or
cutting may reduce predators and improve breeding habitat.

4. Food plots should be ﬁlanted in order to ensure
availability of winter food for prairie chickens. Winter
survival of prairie chickens, especially in the northern‘
parts of their range, is mainly dependent on'availability
of agricultural waste for food. Other studies have also
indicated agricultural waste, gspecially corn, as an
impOftant winter food .for prairie chickens (Grange 1948,
Rumble et al. 1987, Toepfer 1988). There is essentially no
winter food (égricultural waste) avallable on or near the
study area. In 1988 a 9.3 ha cqrn‘food plot was planted on
the study area but falled because Qf the drought
conditions.

5. A concentrated and intensive predator control
program on the study area may improve survival of released

adult pen-reared prairie chickens if there is suitable

habitat. Predator control was instigated on the study area
in 1988. It was not a very intensive effort and did not
seem to improve nest and brood survival. Bergerud (1988)

compared grouse.studies where predators were reduced with
studies where predators were undisturbed and found no
significant difference in chick mortélity- Toepfer (1988)
did, however, suggest that predator control may be
beneficial on areas where pen-reared prairie chickens are

to be released. Studies of pheasants (Hessler et al.
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1970), bobwhite quail (Co;inus virginianus) (Roseberry et
al. 1987), and prairie Chibkens (Tpepfer 1988) indicate
survival of released semi-wild and game farm birds was
between 0 and 19_% over a period of 28-90 déys“

Observation of released semi-wild and game farm birds

indicates that they exhibit behavior not conducive to.

avoiding predators. They are often.lgss wary than wild
birds and Eabituated to the constraints of a toé—fence,
making them less prone to sustained flight (Hessler et al.
1970, Roseberry et al. 1987, Toepfer 1988). If adult
prairié chickens weFe to be released, an effort should be
made to obtain wild birds.

6. If prairie CHiCkens were to become established'
they would be.competing Wwith sharptails and pheasantsloﬁ
the study aEea. Sharptails are known to tolerate prairie
chickens but dominant them socially and in winter feeding
areas (Sharp 1957, Toepfer 1988). Sharptails have been
known to displace prairie chickens, usually in areas with
brush encroachment'into grasslénds (Aammann 1957, Toepfer
1988). Sharp (1957), Vance and Westemeier (1979) and
Westemeler (1988) reported severe competition betwean
prairie.cﬁickens and pheasants. They suggésted that
pheasants may eliminate isolated pockets of prairie'
chickens. The only way to avoid this type of competition
is to improve p}airie chicken habitat and reduce/remove

Sharptails and pheasants from the study.area.

-
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Toepfer (1988) éuggested that it would be better to
manage an area strictly for prairie chickens rather than to
try to manage it for both prairie chickens and sharbtails.
The zone of oveélap between sharptails and prairie chickens
was greatly enlarged as a direct result of land-use changes
associlated with agriculﬁure, mainly whére,patch farming
provided winter food in combination with undisturbed native
prairie nesting areas (Johnsgard and Wood 1968). Prairie
chickens probably moved into ANWR as a result of the
agricultural practices of the early 1900’s and have baen
extirpated because habitat conditions have changed since
then. Toepfer (1988) stated that areas that had prairie
chickené'and now have substantial sharp-tailed grouse.
populations are probably better suited for sharptails and
should Be managed as such.

The study area, at this time; is probably bestter

suited for sharp—tailed grouse. Efforts to reintroduce

'prairie chickens should probably be suspendsd on the study

area until habitat conditions for prairie chickens are

improved.
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APPENDIX

N




Table 23. Plant species observed oﬁ ANWR study area, North

Dakota, 1988-1989.

Scientific name

common name

sgropyeron crisiatum
Agropyron Lntermedium
AGropyron repens
agropyron smithii
Bouteloua gracilis
Bromus Insrmis
Carex spp.

Koeleria cristala
Fog pratensis
Spartina gracilis
Stipa comala

Stipa spariea

Stipa viridula

" Shrubs/trees

amelanchier alnifolia
Cralasgus spp.
Elasagnus angusitifolia
EFlasagnus commutala
FPopulus del toldes
Fopulus Lremuloldes
Prunus virginiana

Rosa arkansana

Rosa woodsiy

Salix spo.

Svmphoricarpes occidenitalis

Achillea millefolium
Ambrosia psilostachya
amorpha canescens
Artenisia dracunculus
Artemisia ludoviciana
Asclepias spp.

Aster falcalus

s ler pansus
Astragalus spp.
Cirsium spp.
Fohinacea angustitolia
Fauisetbum spp.

Crested wheatgrass
Intermediate wheatgrass
Quackgrass

Western wheatgrass
Blue grama

Smooth brome

Sedge species

Prairie junegrass
Kentucky bluegrass
Cordgrass

Needle and thread
Porcupine needlegrass
Green needlegrass

Serviceberry
Hawthorn spp.
Russian olive
Silverberry .
Plains cottonwood
Trembling aspen
Chokecherry
Prairie rose
Woods rose

Willow spp.
Western snowberry

Common varrow
Western ragweesd
Leadplant

Tarragon sagewort
Cudweed sagewort
Milkweed spp.

White prairie astet
Tufted white prairie aster
Milkvetch spp.
Thistle spp.

Purple coneflower
Horestail spp.
Leafy spurge




Table 23. (Continued)
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Scientific name

common name

Galium boreale
Gaura cocclnea
Helianthus rigicus
Lactuca pulchella
Lygodesmia Juncea
Medicage sabiva
Panfoum vivgaibum
Peoralea argopfivilia
Solidage missouriensis
Solidago mollis
Solidageo rigida
Soirasa alba

Viola pedatifida

Northern bedstraw
Scarlet gaura

Showy sunflower
Chicory lettuce
Skeletonweed
Alfalfa

Switchgrass panicum
Silverleaf scurfpea
Missourili goldenrod
velvety goldenrod
Stiff goldenrod
Narrowleaf spiraea
Prairie violet

Table 24.
North Dakota,

Mammalian species observed on ANWR study area,
1988-1989.

common name

Scientific name

Coyote

Red fox

Striped skunk

13-lined ground squirrel
Richardsons ground squirrel
White- talled deer

Racoon

Fox sqguirrel

Badger

Franklins ground squirrel
Mink '
Meadow vole

Muskrat

Cottontail

Least weasel

Canis latrans
Virlpes vulpes
Mephitis mephitis
Spermophilus Lridecemlinealus
Seermophilus richardsonii
Odpcoileus virginianus
Frocyon lotor

Seivrus niger

Taxidea Ltaxus
Spermophilus frdnklinii
Mustela vison

Microtus pennsylvanicus
Ondatra zibethicus
Swlvilagus Tloridanus
Mustela nivalils




Table 25. Avian species observed on ANwR‘study.area,

North Dakota,

1988-1989.

Scientific name

Pied-billed grebe

Horned grebe

Eared grebe

Western grebe

american white pelican
Double-crested cormorant
american bittern

Great blue heron

Black-crowned night—heron
Greater white-fronted goose

Snow goose
Canada goose
Wood duck ,
Green-winged teal
Mallard

Northern pintail
Blue-winged teal
Cinnamon teal
Northern shoveler
Gadwall

American wigeon
Canvasback
Redhead
Ring-neck duck
Greater scaup
Lesser scaup
Common goldeneye
Bufflehead
Hooded merganser
Common merganser
Ruddy duck
Osprey

‘Bald eagle
Northern harrier
Coopers hawk
Swainsons hawk
Red-tailed hawk
Golden eagle
American kestrel
Gray partridge
Ring-necked pheasant
Sharp-tailed grouse
Virginia rail
american coot

Podilymbus podiceps
Fodiceps auritus
Podiceps nigriceollis
Aschmophorus occldentallis
Felaecanus sryilhrorbynchos
Fhalacrocorax auriius
Botaurus lentiginosus
Ardea herodias
Nyoticorax nycticdrax
Aanser albifrons

Chen casrulescens
Branta canadensis
Axis sponsa

ARNARS Crecoa

anas platbyverhnchos
anas acuta

Anas discors

Anas cyanoplera

Anas clypeata

anas strepera

ARS8 americana

Avihva valisineria
AvEhva americana
Avihva collaris
avihva marila

Avihva arffinis
Sucephala clangula
Bucesphala albeola
Lophodyies cucullatus
Merous merganses
Oxyura Jjamaicensis

RPandion naliastius

Haliasetus leucocsphalus
Cirous cyansus
Accipliter cooperili
Buteo swainsoni |

Butso Jamaicensis
aguila chrysagtos

Faleo sparverius

Perdix perdix

Fhasianus colchicus
Tvimpanuchus phasianellus
Rallus limicola ’
Fulica americana




Table 25. (Continued)
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cCommon Name

Sandhill crane
Semi-palmated plover
Killdeer

American avocet
Greater yellowlegs
Lesser vellowlegs
Willet

Spotted sandpiper
Upland sandpiper
Marbled godwit
Semipalmated sandpipet
Long-billed dowitcher
Wilson’s phalarope
Franklin’s gull
Ring-billed gull
California gull
Fosters tern

Black tern

Rock dove

Mourning dove
Great-horned owl
Baelted kingfisher
Red-headed woodpecker
Downy wWoodpecker
Hairy woodpecker
Northern flicker
Say’s phoesbe

Western kingbird
Fastern kingbird
Horned lark

Purple martin

Tree swallow

Bank swallow

Cliff swallow

Barn swallow
Black-billed magpie
american crow
Black-capped chickadee
House wren

Eastern bluebird
american robin

Gray catbird

Brown thrasher

Water plpilt

Furopean starling
Tennesses warbler

CErUs canadensis.

Charadrius semipalmatus
Charadrius vociferus
Recurvirostira amaricana
fringa melancleucs
I'ringa Flavipes
Catoptrophords semipalmaibus
Actitis macularia
Sartramia longicanda
Limosa Fedea

Calidris pusilla
Limnodromus scolopaceus
Fhalaropus tricolor
Larus pipixcan

L Larus delawarensis

Larus californicus
Sterna forsteri
Chlidonias niger
Columba 1ivia
Zenaida macroura
Bubo wirginianus
Carvie alcvon
Melansrpes eryvihrocephalus
Plooides pubescéns
Fiooides villosus
Colaptes auvralus
Bayornis saya
Tvannus verticalis
fvannus Lyrannus
Eremophifla alpesiris
Progre subls
Tachvoineta bicolor
Riparia riparia
Hirundo pyrrhonota
Hirunde rustica

rFica plca

Corvus brachyvrinvnchos
FParus atricapillus
rroglodyies aedon
Sialia sialis

Turdus migeratorius
Dumetella curolinensis
toxeos toma rufum
anthus spinoletta
Sturnus vulgaris
Vermivora peregring
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Common name

Scientific name

Yellow warbler
Yellow-rumped warbler
Dicksisseal
American tree sparrow
Chipping sparrow
Vesper sparrow -
Savannah sparrow
Bairds sparrow

Grasshopper spartrow
Song sparrow
Dark-eyved junco

Bobolink

Red-winged blackbird
Yellow-headed blackbird

Western meadowlark

Common grackle
Brown-headed cowbird
House sparrow

Defdroica peciechia
Dendroica coronata
Spiza amesricana
Spizella arborea
Spirezella passerineg
Fooecstes graminsus
Fasserculus sandwichensis
ammodranus bairdil
MO rAMUS SRVANNA UM
Melospiza melodia
Junce hvemalls
Oolichonyx oryveivorus
21Us phosniceus
Agelaius phoeniceu
X. xanthocephalus
Sturnella neglecta
Buiscalus quiscula
Mololhrus ater
Passer domsstiicus

4/29/88

Table 26. Summary of shafp—tailed grouse captured during
1988 and 1989 on ANWR study area, North Dakota.
Ground/Nest: .G# = ground number, N = nest;-
Sax: = male, F = female; Age: A = adult,

J o= Juvenile. '
Bird/ Ground/ '

Date radio # nest Sex Age Weight Fate

4/27/88 151.645 G 06 F A 1100 Alive-8/12/88

4/28/88 151.506 G 06 F- A 1000 Dead-5/4/88,

. mammal . :

4/28/88 151.632 G 06 F A 900 Alive-8/12/88 .

4/28/88 151.681 G 09 F A © 900 Dead—5/4/88;

‘ . o avian.

4/28/88 151.302 G 09 F Fa 1000 Alive-8/12/88

4/29/88 151.287 G 06 F A 1050 Alive-7/28/88

151.256 G 09 F A 900  Radio failure






















