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ABSTRACT

Natural wooded areas in the Badlands region of southwestern
North Dakota were studied for three years. Two sites in each of
four wooded habitat types and two in grassland types supported few
amphibians and reptiles. Of 17 mammal species, none showed specific
habitat affinities although at least four species were found only in

woodlands. Fourteen of thg 16 species of birds seen in winter are

year-round resihents. Migrating and breeding birds show the most
specific habitat affinities. Of 18 transient species, ten are princi-
pally ground g]?aners, eight foliage gleaners. The foliage gleaners

and all but two%of the ground gleaners have specific woodland affini-

|
|
|

ties. |

0f 54 specﬁes of birds recorded as breeding, 39 were found only
in woodlands. $1xteen species ranged over several woodland habitat
types. Six wer% found in all decidﬁous areas, 12 species nested only
in cottonwood forests, three only in mixed hardwood patches, and two
only in the Pon%erosa pine forest. None were found only in the
juniper patches.

Wooded areas are rare in North Dakota. They have specific in-
fluence upon the occurrence and distribution of several bird and mammal

species. We recommend that the natural wooded areas of southwestern

North Dakota be [preserved and protected.




PREFACE

Early in 1978, Ardell Bjugstad of the U.S. Forest Service and

Harold Goetz and Frank Cassel of North Dakota State University initiated

plans for investigating the vertebrates influenced by the natural wooded

areas in southwestern North Dakota. In the fall of 1979 representative

sites were selected for intensive study and a small mammal trapping

program was comb]eted. Birds were observed as the trapping was carried

out, and subseq@ent emphasis was on avian habitat interrelationships.

Each area @as visited several times during the winter and spring of

1979, but due t@ a late spring, intensive studies were not begun until May.

Breeding bird territories were mapped in June under Wiehe's supervision.

The plant commuﬁity on each site was inventoried later in the summer.

Occasiona]ﬁvisits to the sites continued through the fall and winter

of 1979-1980. in late March, 1980, an intensive study of migrating birds

was begun by Sch
territories, whi

As the drou
more than usual
breeding bird te

Concurrent
areas in North [
of the Universit
National Park (H

studied natural

wartz. This continued until breeding birds had established
ch were then mapped by Hopkins and Schwartz.

ight of 1980 developed, cattle began to utilize the woodlands
and we paid particular attention to their effects. 1In 1981,
'rritories were again mapped by Hopkins.

with this investigation, other studies of natural wooded
akota were in progress. In 1978 and 1979 Hoffman and Hopkins
y of South Dakota studied habitats in Theodore Roosevelt
ansen et al. 1980). 1In 1979 and 1980 a NDSU Zoology team

wooded areas, shelterbelts and old mine spoils under the

11



sponsorship of ﬂhe North Dakota Game and Fish Department and the

Bureau of Land ﬂanagement (Hiemenz and Cassel 1980). In 1980, similar but
more extensive inventories were made of the vertebrates on the Glenharold
Coal Mine in Mercer and Oliver counties in central North Dakota (Flecken-
stein et al. 1951). In 1981 a NDSU Botany team analyzed various other
vegetational hagitats in southwestern North Dakota for the U.S. Forest
Service (Goetz é;_gl, 1981).

We thank J%y Cassel, Greg and Nestor Hiemenz and Farron Wallace who
participated in the field studies, and particularly Richard Williams of
NDSU's Botany Départment who supervised the ground cover analysis, and
Charlotte Meestér, Sheila Kath and Joyce Mortensen who typed many repdrts
and drafts, 1ncﬁuding complicated tables, in good spirits. We especially
thank Janelle Hépkins for her help with grammar and clarity of communication.
Thanks also to éobert Powell, Chief Ranger of Theodore Roosevelt National
Park, who grantéd us access to the study sites within the park as well as
assisting us wi&h many other problems including housing; to Douglas Paulson,
Superintendent 3f the Chateau de Mores State Historical Site, (and to his
predecessor Lawrence Mink) who permitted us to study the floodplain forest
near the chatea@; to Robert Hanson who provided a trailer site as well as
permission to study in his Ponderosa pine forest; to Gerald Kobriger of the
North Dékota Gaﬁe and Fish Department who provided housing and advice from
time to time; a%d to Harold Goetz and Thomas Conlon of the North Dakota

State Universiti Experiment Station who also provided housing and advice as

well as mail an$ telephone service.
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The standa
this report are

1ist of Birds (

supplements, an

rds for nomehc]ature,'both common and scientific, used in
Stevens (1963), Wheeler and Wheeler (1966), A.0.U. Check-
1957) as modified by the 32nd (1973) and 33rd (1976)

d Wiehe and Cassel (1978, Jones et al. 1979).

J. Frank Cassel
1 April 1982
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WHY ARE NATURAL WOODLANDS IMPORTANT TO NORTH DAKOTA?

North Dakota is a nearly treeless prairie state lying entirely within
the Grassland Biome (Shelford 1963). Today the natural prairie vegetation
is nearly gone, replaced by agricultural lands, mostly row crops and
pastures. Native prairie and prairie potholes are the habitats that have

declined most significantly. North Dakota's scant woodlands have also

been depleted. In 1967, native woodlands (mostly floodplain forests and
upland deciduou§ woods) occupied only two percent of the total state area.
Over 438,000 ac%es of floodplain forest have been lost by the impoundment
of water behind dams to create reservoirs for flood control and irrigation
(Stewart 1975). Increasing pressure from agricultural, industrial and
energy deve]opménts, including coal mining and oil exploration, continues
to reduce the n@mber of natural habitats.

| In the fall of 1978, the U.S. Forest Service and North Dakota State
University exec&ted Cooperative Agreement No. 16-870-CA, and subsequently
amended it twicé. The objectives of the investigation which the Zoology
Department of'NdSU agreed to pursue were:

1. Providé descriptions of various habitat types (niches) associated
with n&tura] woodlands (woody draws) in west central and south-
western North Dakota.

2. Identiéication of the non-game vertebrates that need those
habitaﬁs for breeding, winter and migratory purposes.

3. Determﬂne specific description of habitats of wintering non-

game birds.
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4, Deter%ine value of wooded areas for migrating non-game birds.

5. Compa%e areas open to livestock grazing with areas not grazed

as habitats for resident and migratory non-game birds.

Field wor% began 15 September 1978. The goal of the agreement is to
provide data té assess the value of natqra1 woodlands to wildlife. This
data provides % basis for making recommendations for reestablishing
natural wood]aﬁd habitats lost to the strip mining of lignite coal in the

Northern Great;Plains.




BIRD COMMUNITIES MEASURE HABITAT DIVERSITY

Eight natural wooded areas reoresenting various habitat types and one
prairie site were selected for study in the fall of 1978. An additional
prairie site was selected in 1980 (Figures 1 and 2). The prairie sites

represented the prevalent habitat type of the area.

Habitat Ana]ysi§

Vegetation%of each site was sampled in the fall of 1978 and during
the summer of 1579 with some specific emendations from 1981 analyses. Tree
species composiﬁion and population structure were obtained by the point-
centered quarte% method. The percent composition (by ground cover) of
' grasses, forbs,?and shrubs was estimated using a meter square quadrat at
20 random 1ocatf0ns (James and Shugart 1970, Mueller-Dombois and Ellenberg
1974).

Occurrence of amphibians and reptiles on each site was recorded but
no special co]fection techniques were used. Mammal sign and sightings were
recorded and thé presence of small mammal species documented by snap-

trapping. Two 100 meter line transects with groups of three traps placed

at 10 meter intervals were run for six nights in the fall of 1978.

Because our prevjous small mammal population studiés in North Dakota have
shown that densi#ies fluctuate greatly from year to year, season to season,
and with the productivity of the habitat, no attempt was made to follow

these f]uctuatiobs for the short term of this investigation.




NORTH DAKOTA

i i i h Dakota. The study
Figure 1. General region of study in southwegtern Nort '
si%g; are located in Billings and Slope Counties (shaded) near the Little
Missouri River. |
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Bird Populations

On the other hand, bird populations are fairly stable during both

winter and summer, although they vary from year to year. Bird activity

can be observed

at all times of the year. By emphasizing the composition

and dispersion of bird communities, the relative ecological effects of

various wooded 5abitats can be evaluated in contrast to the effects of

the surrounding

grasslands.

Birds wereiobserved in the fall of 1978, 1979 and 1980; the winter

of 1979 and 1980; and spring-summer of 1979, 1980 and 198]1. During the

fall of 1978, birds were recorded during the period of mammal trapping.

In January 1979

accessible siteg.

of 1980 and June

and January and February 1980, birds were recorded on all

During May and June of 1979, April through June

1981, each site was visited two or more times a week.

Resource partitfoning was carefully recorded both spring and fall of

1980, and in the
International St

Breeding Bird Ce

1936).

spring of 1981. Nestina birds were counted using the

andard Mapping Method recommended for the annual Audubon

nsus (I.B.C.C. 1970, Hall 1964, Van Velzen 1972, Williams
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HABITAT TYPES INVESTIGATED

Natural Nood1aqu
Crop and Qrazing land predominate in southwestern North Dakota.
Trees occur mogt frequently in patches associated with the drainage contours
of the steep1y3r011ing Missouri Plateau and the unique terrain of the
Little Missourf River Badlands. The flood plain of the Little Missouri
has little gra&e. Meandering through a basin of varying width, it drops
a thousand feeﬁ in its course of about 150 miles from the South Dakota
border to its qutlet into Lake Sakakawea. Bands and groves of hardwood

forest grow on its flood plain. These forests are usually dominated by

cottonwoods (Pdpuius deltoides), and include green ash (Fraxinus pennsyl-

vanica) and Rocky Mountain red cedar (Juniperus scopulorum). Some

include American elm (Ulmus americana) and box elder (Acer negundo).

The drainage courses leading to the Little Missouri usually head at
plains level, descend steeply, and then level out in the main basin.

Steep-sided ravines associated with this terrain often support patches of

deciduous trees and shrubs or junipers (Rocky Mountain red cedar). These
patches, usually most profuse on the north-facing slopes or escarpments,
are similar to the fragments or "habitat islands" discussed by Whitcomb

(1977) and Robbﬁns (1979). Green ash, American elm, quaking aspen (Populus

tremuloides), and box elder occur in these “"draws". Juniper is more

freguent in driér sites.
In Slope County, south of the west-east flowing segment of the Little

Missouri River, is North Dakota's main native pine forest (Pinus ponderosa)




Vo covering about 3900 A. of river bluff and badland terrain (Potter and Green
1964). Mixed hardwoods grow in the moist bottoms along same drainages in

the Ponderosa pine forest.

Two sites in each of four woodland types were studied. To distinguish
those animals unique to the forest patches, two prairie sites were also
studied. The legal description, location, and other data for these sites
are shown 1in Ta&]e 1, and a summary of vegetational characteristics is included

in Tables 2, 3, and 4.

Cottonwood Forest

The canopy 'in the cottonwood-juniper plots is dominated by cottonwood.
The canopy height ranges from 45-80 feet and averages about 70 feet.
Lower-crowned trees associated with this habitat include green ash and
o/ juniper. Jun{pers of various sizes are scattered throughout the plots. On

the smaller p]ot‘they are more dense in the western portion.

The well developed shrub stratum includes buckbrush (Symphoricarpos

occidentalis), skunkbush (Rhus trilobata), silver buffaloberry (Shepherdia

argentea), and chokecherny (Prunus virginiana). Major grasses include

Kentucky b]uegra$s (Poa pratensis) and Canada wild-rye (Elymus canadensis).

Yellow sweetclover (Melilotus officinalis) and white sweetclover (Meliotus

alba) are abundamt in these stands.
The only re&ti]e we encountered on these plots was the Bull Snake

(Pituophis melanoleucus), although Hansen et al. (1980) found several other

species of toads and snakes in similar habitats, Rocky Mountain Toads (Bufo -

: woodhouse ) beinq most frequent.

R
|
|
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TABLE 3

Tree Species Composition

N

; Relative
Habitat Type Species Trees/acre  Dominance
Cdttonwood-Juniper I Cottonwood 47.0 92.7

Rocky Mountain Cedar 31.0 7.0

Green Ash 2.0 .2

Cottonwood-Juniper II Cottonwood 40.6 91.6
Rocky Mountain Cedar 32.5 8.0

Green Ash 1.9 .3

Asﬁ-Cottonwood Black Cottonwood 54.0 81.0
i Green Ash 71.0 13.5
Rocky Mountain Cedar 16.0 3.4

Box-elder 6.0 2.2

Ash-E1m Green Ash 146.6 65.2
American Elm 60.0 34.0

Rocky Mountain Cedar 5.3 .4

Judiper Rocky Mountain Cedar 395.9 86.7
Green Ash 40.6 13.2

Junjiper-Mixed Grass Rocky Mountain Cedar 338.4 82.8
‘ Green Ash 43.1 17.1
Ponderosa Pine I Ponderosa Pine 100.3 97.5
i Green Ash 4.4 2.3
Rocky Mountain Cedar .8 .2

Ponderosa Pine I1 Ponderosa Pine 152.4 99.7
i 1.2 .1

Green Ash
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TABLE 4

Tree Population Structure of Eight Woody Areas

Tree Population Structure (oBH)?
3-6 6.1-9 9.1-15 15.1-21 21.1-27

abitat Type ~  ceemeeeeeee- Trees Per Acre---------

X

(]

ottonwood Juniper ‘
Cottonwood-Juniper I 22.7 9.3 12.7 29.3 6.0

Cottonwood-Juniper II 24.4 8.8 14.4 24.4 3.1
Mixed Hardwood Patches'
Ash - Elm 71.5 85.8 48.3 7.2 1.8
. Ash - Cottonwood 69.3 30.1 26.6 0.0 0.0
Pénderosa Pine
- Pine 1 35.2 30.0 37.0 2.6 0.8
 Pine II 61.5 46.1 42.3 3.8 0.0

Juniper Patches

~Juniper 273.3 136. 27.1 0.0 0.0

K=Y

0.0 0.0

w
[oo]
E-Y

Juniper - mixed grass 320.0 51.

3Diameter breast height in inches.
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Coyotes (Sdientific names - see Appendix IV) and White-tailed Deer

range through these forests, and in Theodore Roosevelt National Park,

Bison sometimes graze on the plot. Cottontails, Least Chipmunks, Fox
Squirrels and Nbrthern Pocket Gophers breed in these areas (Table 5).
Small mammals trapped on these plots included the Deer Mouse, White-footed
Mouse, Meadow Vb]e and Prairie Vole (Table 6). The mice were trapped much

more frequently than voles,as would be expected in wooded areas.

Mixed Hardwood Patches

The canopy in the ash-cottonwood plot is dominated by green ash and

black cottonwood (Populus trichocarpa). In North Dakota, black cottonwood

is unique to thjs site (Stevens 1963). The canopy height ranges from 15-60
feet and averagés 45 feet.

The dominanﬁ canopy trees in the ash-elm plot are green ash and
American elim. ‘fhe canopy height ranges from 15-40 feet and averages about

30 feet.

The understory is similar in both sites. The most prominent shrubs are

western wild rose (Rosa woodsii), buckbrush, chokecherry and silver

buffaloberry. The herbaceous vegetation is dominated by Kentucky blue-

~

grass, little ricegrass (Oryzopsis micrantha) and northern bedstraw

(Galium boreale), Heavy cattle use in these areas has resulted in sparse

ground cover.

The Dakota T¢ad (Bufo hemiophrys) was found on the cottonwood-ash site.

Racers (Coluber ¢onstrictor), Bull Snakes and Prairie Rattlesnakes

(Crotalis viridi#) were reported by Hansen et al. (1980) in similar

habitats.




TABLE 5

Mammals Observed on Study Plots
(including those trapped)

Habitat Plot
Cottonwood-Juniper I

fSpecies

Cottonwood-Juniper I1

Ash-Cottonwood

Ash-Elm

Juniper

Juniper-Mixed Grass

Ponderosa Pine I

Ponderosa Pine 11

Mixed Grass 1

Mixed Grass II

:Eastern Cottontail *-

. Desert Cottontail
Cottontail (unident.) X
Least Chipmunk

Thirteen-lined
Ground Squirrel

Fox Squirrel

%Northern Pocket Gopher
Deer Mouse
White-footed Mouse
Meadow Vole

;Prairie Vole

Porcupine

Coyote X
Mu]e Deer

White-tailed Deer X
Pronghorn

Bi§on X
Moqntain Sheep

™ X

>

>

Eo T I T4

> >

> >

> > >¢ >

>

-not trapped-

Total species 9

10

*Scientific Names-Appendix Iv

14
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We recorded Cottontails, Least Chipmunks, Northern Pocket Gophers,
Deer Mice, Whlﬁe footed Mice, Porcupines and Coyotes. Mountain Sheep ranged
through this ahea, being seen on the Ash-Cottonwood site (Table 5). The

two species of ﬁice were the only small mammals trapped (Table 6).

Juniper Patches

The overstory in the plots is dominated by Rocky Mountain red cedar,
but scattered green ash are also found. In the denser stands the trees
reach 15-20 feet in height.

Dominant shrubs include creeping juniper (Juniperus horizontalis),

dwarf juniper (Juniperus communis), buckbrush, skunkbush, and silver

buffaloberry. Some of the common grasses include Tittle ricegrass, little

bluestem (Andropogon scoparius), western wheatgrass (Agropyron smithii),

blue grama (Boute]oua gracilis) and big sandgrass (Calamovilfa longifolia).

Both sites are sﬁtuated in the rugged badlands terrain. The Jjuniper-mixed
grass draw is gr?zed by livestock during the summer.

No reptiles or amphibians were encountered in the Jjuniper areas either
by Hansen 33.91.3(1980) or by us. Coyotes, Mule Deer and White-tailed Deer
use juniper areaé, and a young Porcupine was found on the juniper-mixed
grass site. Cottontails and chipmunks found refuge and nesting sites here

as did the White-Footed Mouse and, particularly, the Deer Mouse. Voles were

infrequent (Table 6).

Ponderosa Pine Forest

The canopy in the pine forest is dominated by Ponderosa pines. Other

tree species inclpde green ash (associated with drainages) and junipers.
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The "canopy" hdight ranges from 20-50 feet and averages about 40 feet.

The shrub Qtratum is principally buckbrush and creeping juniper. In
many places thegshrub layer is sparse or non-existant, especially under the
more dense pine%stands. A carpet of pine needies prevails, particularly on
the larger p]oti

Most abundaht grasses include little bluestem, big sandgrass, needle

and thread (Stiba comata), and bluebunch wheatgrass (Agropyron spicatum).
Grasses are mos% dense in the open, savanna-like portions of the pines on
ridge tops. The pines area shows evidence of ground fires, heavy grazing by
cattle, and seismograph test holes,which were frequent in 1980.

The Racer was seen in this area. White-tailed and Mule Deer used the
pines, and tree;trunks showed evidence of Porcupine foraging. Pocket Gopher
turnings were frequent on both sites. Least Chipmunks were found on the
larger site, and a Desert Cottontail on the smaller area (Table 5). Compared
with the other Qooded habifats, few small mammals were trapped in the pines.

Only two specieﬁ, the Deer Mouse and the Prairie Vole were represented (Table

6).
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Rangeland

Since the principal vegetation in the Badlands is grass, two sites

representing this habitat were included in our investigation. Heavily
grazed in most%areas, the rangeland provides little cover for wildlife.
Some species, $uch as the Horned Lark and the Deer Mouse, thrive under
these circumstdnces. Larger mammals such as coyotes and deer utilize
bdth range and woodlands. Deer browse on the short shrubs common to
the range. Hence, their occurrence does not necessarily demonstrate any
unigue attractiyeness of woodlands to these animals.

Tﬁe vegetatﬁon of the mixed-grass prairies is dominated by western
wheatgrass, b]ué grama, needle and thread, big sandgrass, and little

bluestem. Threadleaf sedge (Carex filifolia) occurs in dense patches.

Shrubs are found at scattered locations -and include dwarf sagebrush

(Artemesia cana), creeping juniper and buckbrush. Both of the prairie

sites are grazed. The vegetation on these areas was poorly developed in
1980 because of‘drought conditions.

The Thirteen-Tined Ground Squirrel and the Pronghorn were seen only
on the range. Eocket Gophers, Deer Mice and Prairie Voles inhabit both

grassland and woodland areas (Tables 5 & 6).

18
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o | BIRD COMMUNITIES

Winter Birds

Few birds @rave the rigors of North Dakota winters. They tend to
range more widehy than during the breeding season. Therefore, estimates
of comparative Hensity estimates can be misleading because the 1ikelihood
of the observer$ and the birds intercepting each other during their
wanderings is f@rtuitous. Table 7 1ists the species recorded in each
habitat type. |

Several bar? foraging species form the core of winter bird communities
in North Dakota; Hairy and Downy Woodpeckers, Blackcapped Chickadees,
and lhite- and R@d-breasted Nuthatches were found on mature woodland sites
which also proviﬁe roosting holes.

,ﬁ'\ The Red Cros%bi]] is specialized for foraging on pine cones. Waxwings
and robins are f}uit and seed eaters. The Bohemian Waxwing was the only
bird recorded reéu]ar]y which does not also breed in this area. The owls
are not restrictéd to woodlands, but utilize them for foraging because their
prey species ten& to occur there. The crow and magpie range widely, using
wooded areas foriperching and foraging. |

Of the 15 spécies regularly occurring, ten are seldom, if ever, found
outside wooded habitats. The Red-breasted Nuthatch and Red Crossbill

Prefer pines, whiﬁe the others prefer mature deciduous woodland.
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Migrating Birds

Use of Habitat

The way a bird uses a habitat is important to understanding
community fuhctions (Root 1967, Willson 1970). Little is known of the
role of habitaﬁ in the 1ife of individual populations, or of the inter-
action of popufations within a community. One means of analyzing these
interactions i§ through the guild concept. Guilds are used to classify
species according to common affinities. One species can be a member of
several different guilds as determined by behavioral preferences.

The guild concept has been applied in a variety of ways. Sturman
(1968), Willson (1970), Williamson (1971), and Eckhardt (1979) analyzed
specific gu1]ds or restr1cted their studies to taxonomically related
individuals. Nost 1nvest1gators have concentrated on breeding birds or
permanent residents. Austin (1976) and Travis (1977) studied seasonal
foraging patterns of individuals of one species. Few studies have
included migrating birds.

Most migrating birds utilize a habitat for only a short period.

The habitats viéited by these birds must provide sufficient resources
for their continuing migration. Determining the foraging behavior of
birds during migration (on similar and dissimilar habitats) provides a
means of assessiﬁg the value of various habitats and habitat types to

migrating birds.
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Spring

Birds migrhting through the badlands area were studied from 27
March to 27 May 1980. The eight natural woodlands and two prairie
control sites emphasized in this report were studied intensively
(Figure 2). Ib addition, a 12.5 mile census route along local roads
(Robbins 1978):provided an iﬁdex of migratory birds over a broader
area (Figure 5). A1l woodlands and one prairie site (10 A) were visited
a minimum of 20 times during the study (maximum 22). The other prairie
site (25 A) was visited only nine times because it was added to the.
study later injthe geason. This site was added because it was a more
homogeneous grdss]and than the first site. Early in the season the 12.5
mile route was ﬁensused as often as the woodlands and prairies (2 or 3
times per week)i Later this count was conducted once a week. Field data
were collected between 0450 and 1850 hours, regardless of weather
conditions.

The plot census method (Kendeigh 1944) was used because of the irregular
size and shape of the sites. Stationary observation points were established
in various microhabitat types on each study site. The number of points
established was?proportiona] to site size and the microhabitats available.
Three points were used on the prairies, in the juniper draws, and on the
smalier Ponderoga pine site; four were used in the mixed hardwood draws,
and six on the cottonwood-juniper forest and larger Ponderosa pine site.

A1l birds seen ar heard from these points during a ten minute period were
recorded. The ﬁen minute stops allowed time for observation of wandering
individuals or groups, provided an inventory of the different microhabitats,

and allowed time for hiding birds to resume activity. Care was taken at
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~~ adjacent points to prevent overlap in data recording.

Bird speci@s and activities wefe also recorded along the transect
between stops. The same route was taken each time, except when unrecognized
species were pursued to determine their identity.

Foraging ahd other habitat data were recorded on a field sheet for
activities occUrring within approximately 15 seconds of initial visual
contact. The field sheet (Figure 3) was organized for rapid recording
of data relevant to quilds classified by foraging modes, singing, and

perching height (Anderson et al. 1979).

Foraging Guilds

Foraging guild types included:

Ground Gleaning -- activity directed specifically at the
A""\ ground. Since few insects were: present early in the
! season, no effort was hade to distinguish between seed
foraging and insect foraging.

Bark Féeding

Drilling -- sharp rapping or chiseling motion.

Trunk Gleaning -- probing or prying motion on trunk.

Branch Gleaning -- probing or prying motion on branches.

Foliage Gleaning -- searching blades of grass, or leaves of
farbs, shrubs, or trees.

Hawking (also called "sallying") -- active air attack or search.
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Activity Height
Height levels Qere distinguished as:

Ground -- the bird was observed on the ground.

Low -- the bird was seen in the lower aspect of shrubs, conifers,

and juhipers, and below deciduous tree canopy.

Medium -- the bird was seen in the "mid-section" of shrubs, conifers,

and jufipers, or in the lower half of deciduous tree canopy.

High -- the?bird was seen in the upper aspect of shrubs, conifers, and

junipers, or in the upper half of deciduous tree canopy.

The dispersion of foliage on shrubs, conifers, and junipers necessitated
the exclusion of terms such as "subcanopy," "lower canopy," and "upper canopy."
If, for instancg, an American Robin was sighted in a nine foot (3m) juniper,
the lower three feet (Im) would be "low," the three to six foot region (2m)
"medium," and tﬁe six to nine foot zone (3m) "high."

Numerical data were converted to birds per 100 acres (40 hectares).

The 1nformation§theory index (Shannon ana Weaver 1963) was used to assess
guild and heighﬁ specialization. This index, sometimes referred to as the

Shannon-Weiner function, is calculated using the formula:

. N
H = -t Pilog
i=]

epi where,
H is the index bf diversity. N is the number of categories being tested
(number of speciés or number of guilds “"richness"). Pi is-the proportion

of individuals 1h each of the categories being tested ("evenness"). The

higher the value of H', the greater the diversity.




. ‘)mvwmm““w“wwm.“MNWw

26

Species recorded less than five times in any one category (e.g.,
the categories! of "hawking" or "low shrub") were not analyzed statistically.
Parametric (Sokal and Roh1f 1973) and nonparametric (Conover 1971)

statistical tests were regarded significant for P < .05.

Fall

The sites Were also studied from 13 September - 14 October 1980,
using the same field sheet as in the spring. The prairie sites were
censused four times. A1l other study areas were visited at least six
times (cottonwood-juniper, eight times; ash-cottonwood, seven). The

miniroute was covered once.
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Habitat Relationships

Numerical Divergity

The degree o& isolation and community development might be expected
to affect the diyersity and behavior of the birds in restricted habitats.
Our observations of habitat selection by migrating birds seemed to conform
to this theory. %The numbers of species observed during spring and fall
migration are shown in Table 8. 1In both seasons, species richness was
greater from gra#s]and, to juniper patch, to Ponderosa pine forest, to
mixed hardwood, to cottonwood-juniper. Differences in richness of these
types of habitatjwere tested with Duncan's multiple range test. The cotton-
wood-juniper sités had significantly greater (P < .05) species richness
than the other hébitat types. In the spring the mixed hardwoods and
Ponderosa pine sftes differed (P < .05) from the juniper and grassland
sites. In the fall, however, the mixed hardwood sites differed (P < .05)
from the Pondero%a pines as well as from the juniper and grassland sites.

A great différence was noted between the number of spring migrants

and the number ofifa11 migrants. The fewer birds recorded in fall
migration may be pue to:

1. The spring birds migrate in waves occurring simultaneously with
the b]oomﬁng of plants that attract insects and therefore
insect—eating birds. Seasonal change in the fall or even late
summer is much more gradual. Temperatures decline slowly,
leaves fail, and insect densities are reduced, probably

resulting in a more gradual movement of birds.
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TABLE 8

Spring and fall bird species values

j Habitats Number of species Average individuals
Habitat Type (Study sites) observed per 100 A.* per trip
Spring Fall Spring Fall
COTTONWOOD-JUNIPER  Larger Cottonwoods 46 18 93 29
FOREST : (47 A.)
Smaller Cottonwoods 41 18 71 78
. (32 A.)
: MIXED HARDWOOD | Ash-Cottonwood 35 10 388 58
; PATCHES
; Ash-Elm 30 15 187 169
:
g JUNIPER PATCHES Juniper-Mixed Grass 18 4 93 42
{. .
o~ Juniper 12 6 119 228
PONDEROSA PINE Large Pine (50 A.) 28 5 31 8
FOREST ;
Small Pine (10 A.) 26 - 8 76 70
GRASSLAND  Mixed Prairie 12 2 24 5
Mixed Grass Prairie 7 2 20 9

*Refers to total number of individuals calculated per 100 A. for the entire
censusing period for a per census basis. 100 A. is approximately 40 hectares.
Acres are used because this area measurement is still standard in American land

description. !

"Spring" includes trips between 28 March and 27 May (20-22 trips, except Mixed
Prair§e—9). “Fall" includes trips between 13 September and 14 October (6-8
trips). | :
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7~ 2. A major movement of birds begins direct}y following breeding.
Initia]ﬁy this movement hay simply include foraging over a
wider a}ea after the nesting territory is no lTonger defended.
It may élso include erratic wandering. In the late summer,
wanderihg is sometimes southward and blends into early migra-
tion; Hence, birds counted ‘in September and October may not
include these late summer, southward movements.'

3. A different pathway may be taken in the fall from the one used
in spriﬁg. Fall migrants may utilize corridors to the west or
east, away from the Badlands.

Relative dehsity was estimated for each study site (Table 8). The
results are incqnc]usive. Extreme variation occurs even among similar
study sites. Inconsistencies are not specific to area size or community
development. Thé results can be affected by flocking birds. Although
each study site @as visited frequently, individuals or even large flocks
present for on]yja short time could have been missed. This potential,
however, does no£ diminish the importance of the data upon which our
analysis is basea. Generalizations based on such analysis are still in-

structive in determining how birds utilize the habitats studied.
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4 Guild Structuré

A guild may be defined as "a group of species that exploit the same
class of environmental resources in a similar manner without regard to
taxonomic position" (Root 1967). The use of the guild concept directs
attention to a]] species regardless of taxonomic similarity. The quild
helps define a set of conditions which attracts each species or group
of species to a habitat type. It also be]ps in comparing communities
where it is impractical to consider al] species using an ecotype. Salt
(1953) and Root5(1967) discussed guilds and their classification. Their
approach (with modification) has formed the basis for our terminology.

1 Foraging gquilds were determined for spring and fall (Figure 4).

Foliage gleaners were predominant in all woodland sites. On the grassland

7~ sites, hawking and ground gleaning predominated. In undisturbed qrassland,

birds would be expected to pick seeds from grass and forb heads. On our

sites, however, grazing cattle had utilized vegetative growth leaving

few seed bearingjheads. Prairie sites are open and more accessible to
raptors and ground feeders. So few birds were found on the prairie in the
- fall that no generalizations can be made about activity and utilization.
Drilling species were scarce in all woodlands except the cottonwood-
Juniper forest. The Juniper patches lacked drilling species altogether,
Bark gleaning species occurred often on these sites but were more prevalent
in the pines. The nature of the bark of different tree species and the

relative occurrence of snags may be paramount in predicting what guilds
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use particular Qreas. The importance of rough-barked tree surfaces for
overwintering inbect larvae and pupae has been discussed by MacLellan
(1959). Insect larvae are critical to the survival of many winter birds.
Smooth-barked trées provide Tittle or no protective or supportive

substrate for overwintering invertebrates, compared with furrowed (mature
cottonwood) or flaky barks (Ponderosa pine and Juniper) (Travis 1977).
Flaky barks are ﬁore accessible to probing and prying species (branch

and trunk g]eanimg), while drilling is more frequent on furrowed or smooth-
barked trees. Because smooth-barked trees contain fewer invertebrates,
however, fewer birds utilize this substrate. Travis (1977) also found

that wintering Downy Woodpeckers restricted their foraging to tree trunks.
He suggested that trunks may protect both invertebrates and birds in
inclement weather. On our sites, branch gleaning was more frequent than
trunk gleaning during migration. This seasonal shift may be the result

of improved weatheY conditions and movement toward invertebrates relatively

untouched during winter foraging.
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Residency Status and Guilds
Fall and sp}ing bird species were grouped as:

Resident -- present throughout the year, nest.

Breedihg -- present in summer, nest.

Transient -- using an area as a "stopping off place" during

migration.
Winteerisitants -- found in January or February but not in
the summer.

The arriva13date and departure dates of transients during 1980 are
graphed in Figureis. During the spring season of migration (28 March -
27 May) all birds were classified by foraging guild regardless of their
residing status (Figure 6). Because of their low dehsity, fall birds
were not analyzed.

O0f resident birds recorded during the spring (Figure 6), 76 percent
were bark feeders, 13 percent were ground gleaners, and 10 percent were
foliage gleaners. Raptors and sallying (hawking) birds constituted one
percent of the observations.

During the sdring, breeding birds were seen foraging on the ground
(39%) or in fo]iade (32%). Breeding birds include fewer bark searchers
(16%) but more salliers than resident birds.

Transient birds (Figure 6) were almost totally specialized in
foliage (76%) and ground gleaning (18%). Few birds were observed bark
feeding (5%) and hawking (1%).

The guild sta£us of birds is largely affected by the seasonal nature

of north temperate vegetation and species food requirements. Resident




Fountain Bluebird
Rough-legged Hawk
Prairfe Falcon
Cedar Waxwing
Bohemian Waxwing
Vestern Meadowlark
Killdeer

Comrmon Flicker
Dark-eyed Junco
Ped-tailed Hawk
Anerican Kestrel
Farsh Hawk

Tree Sparrow
Common Grackle
Mourning Dove
Llong-billed Curlew
Rufous-sided Towhee
Vesper Sparrow

- Horned Lark

Hyrtle Warbler
Chipping Sparrow
Eelted Kingfisher
Orange-crowned Warbler
Canada Warbler
White-throated Sparrow
Palm ¥Warbler
White-crowned Sparrow
Red-winged Blackbird
Field Sparrow
Swainson's Thrush
Gray-cheeked Thrush
Audubon's Warbler
Swainson's Hawk
Upland Plover
Fox Sparrow
Black-and-white Warbler
Brewer's Blackbird
Solitary Vireo
Rose-breasted Grosbeak
Lincoln's Sparrow
House Wren
Yellow Warbler
Blue Jay
Harris Sparrow
Brown-headed Cowbird
Clay-colored Sparrow
Lark Sparrow
Merlin
Tennessee Warbler
Red Crossbill
Savannah Sparrow
tallard
Baltimore Oriole
Lark Bunting
Blackpoll Harbler
Barn Swallow
Philadelphia Vireo
Rashville Warbler
Baird's Sparrow
Red-licaded VWaodpecker
Eastern Kingbird
Western Hood Pewee
Catbird
Warbling Vireo
Ovenbird
Yellowthroat
American Pedstart
Eullock's Oriola
Brown Thrasher
Black-headed Grosbeak
~erican Goldfinch
Lazuli Bunting
Mourning Warbler
Ped-eyed Vireo
Yellow-breasted Chat
Bank Swallcow
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Figure 5. Approximate dates of occurrence of
birds migrating during the spring
of 1980.

34



HAWK
(1) GROUND GROUND
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FOLIAGE
(76)

TRANSIENT (N=237)

Figure 6. Percentage of Resident, Breeding
and Transient birds observed in each quild.
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birds must be primarily dependent on food reserves in bark when foliage
s lacking and the ground is covered with snow (Table 9). Some of the
residents have &dapted to removing snow to uncover seeds, or they feed on
berries of plants above the snow. With foliage emergence in spring,
residents opportUnistica]]y shift their foraging patterns to utilize more
available resources. Breeding birds’ do not need to depend on tree surfaces
for food because climatic conditions Have improved by the time they
arrive (Figure 5).
The raptors‘usua]]y arrive early, taking advantage of emerging
animals. Before foliage emergence, waxwings foraged almost entirely
on juniper berries from trees and ground. After the foliage has
developed, éroundfand foliage gleaning birds become more abundant.
Transient bifds do not show the diversity of foraging habits
expressed by resident and breeding birds during migration. Transients
require food sourées that will quickly replenish depleted fat deposits
so migration may continue. Insects associated with flowering plants
and newly developing foliage on deciduous trees and shrubs provide an

easily exploited energy source.



TABLE 9
Shift in Guild Status Following Foliage Development

Ground Yood
glean glean glean Hawk
Resident
before* 13(32)**= 82(197) 4(9) 1(2)
after** 12(18) 66(98) 21(30) 1(2)
Breeding .
before 5(1) 11(2) —mm—- 84(16)
after | 44(67) 16(25) 36(55) 4(7)
Transient
before 50(51) 1(1) 49(50)  -----
after 5(8) 7(11) 87(130) 1(2)
before
after

* before deciduous foliage has developed
** after initiation of foliage development

*** percent (n)’

Total

67(240)
33(148)

5(19)
34(154)

28(102)
33(151)

100(361)
100(453)

37
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Height Level Utilization

Heights at which birds vocalize (sing or call) or just perch indicate
another use of Babitat. Levels utilized relative to the height of the
vegetation are recorded in Table 10. Birds sang or perched primarily in
the tree canopy. The relative position in the canopy was not critical

(Mann-Whitney U+test, P < .05).

Habitat Preference

The jnformétion theory index (page 25) was applied to guilds, song
height and perch height (Table 11). The smaller the value obtained, the
greater the specialization toward a particular guild or height Tevel.

Because gréss]and habitats are more uniform in aspect than woodlands,
the Towest 1ndides were recorded here. Only two guilds were observed
utilizing thesejsites. The cottonwood-juniper floodplain forest, on the
other hand, pro%ided the most varied habitat as indicated by Tower
specialization. jThe broad range of guilds observed on these sites may be
related to the more complex vegetational structure of the area.

The guild d%ta were combined for each habitat type (Table 11). The
guild indices parallel the number of species observed on those habitat
types (Table 12). Increased habitat complexity attracts a greater number
of species. It also provides opportunity for increased diversity of bird
guilds capable of exploiting the greater resources available.

The combineg indices for song and perch height level did not conform
 to the comparatibe relationship indicated by analysis of guilds. The
Prairie sites still remain unattractive since few places are available

for perching and?singing. The song and perch indices are a function of
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Table 12. Comparison between total number of species
: and guild preference indices for the habitat

types.

Habitat type

Total number of species

Combined quild index

Cottonwood-juniper
Mixed hardwood patch
Ponderosa pine forest
Juniper patch

Mixed grass

55
45
36
23
18

2.235
1.971
1.881
1.807
1.290
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the avai1abi]ity;of protected perches and singing sites. The Ponderosa
pines and the juﬁiper patches are probably more attractive to perch

generalists becaﬁse coniferous growth provides cover and perch sites at
more levels than do mature deciduous trees, particularly prior to leaf

development. Shrubs and deciduous trees associated with coniferous

stands provide additional perch height levels.
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Species Interactions

Guilds

The guild activity of each bird species observed is presented in
Figures 7 and 8. The arrangement of the species in the figures facil-
itates comparison of birds specializing in the same or similar guilds.

Three species observed in the fall were not observed foraging in
sufficient numbefs during spring counts to determine their guild status.
The 0range-crownéd Warbler primarily gleaned from the foliage, while the
Common Flicker and Black-billed Magpie foraged on the ground.

The Marsh Hawk, Red-tailed Hawk and American Kestrel were seen
foraging in the épring. Although hawks were observed in the fall, none
were seen foraging.

WOodpeckers:seen on the study sites can be classified into two
groups. The Hairy and Downy Noodpeckeré foraged on trunks and branches.
The Common F]ickér foraged largely on the ground, but sometimes on trees.
Red-breasted and White-breasted Nuthatches, Black-and-white Warblers and
Black-capped Chickadees are all primarily bark gleaners. They infrequently
attempt to drill. The Black-capped Chickadee and Red-breasted Nuthatch
also forage in foliage.

The American Robin, Swainson's Thrush, and White-throated Sparrow
foraged both on fb]iage and on the ground. The Rufous-sided Towhee,
primarily a ground gleaner, occasionally gleaned insects from leaves and
flowers.

The Yellow-rumped (Myrtle) Warbler, Dark-eyed Junco, and Field Sparrow
exhibited different seasonal foraging interests. During the spring, the
warblers tended té glean insects from.]eaves in the canopy but occasionally

removed food from branches. Fall warblers also gleaned on the ground.



Guilds
| Foliage Branch
; Hawk Glean Drill Glean
Species(Numbér of observations) (2%) (36%) (5%) (23%

Marsh Hawk (5)

Red-tailed Hawk (6)
Amgrican Kestrel (6)

Dowhy wéodpecker (41)

Hairy woodpecker (27)
Red-breasted Nuthatch (23)'

White-breasted Nuthatch (40)-

Black-and-white Warbler (12)
Black-capped Chickadee (169)
American Robin (21)
Swainson's Thﬁush (17)
Ruéous—sided wahee (24)
White-throated35parrow (35)
Chipping Spa*rbw (64)

Field Sparrow (]0)

Bohemian Waxwing (35)

Yellow-rumped Warbler (Myrtle) (158)

Yellow Narb]erg(B)
Rose-breasted Grosbeak (5)
Wild Turkey (13)

Dark-eyed Junco§(7)
Clay-colored Sparrow (5)

Figure 7.

Trunk
Glean
(16%)

|
L

LORDANCOOOD  CON

Avian guild specialization during
spring migration. Amount of square
filled indicates relative percentage
of a particular quild used by a
species.

INARINN

a4

Ground
Glean
(18%)

UNNNENE

Rinie



Guilds
. ‘ Foliage ] Branch Trunk  Ground
Specigs Glean Drill Glean Glean Glean

Orange-crowned Warbler

Field Sparrow

White-breasted Nuthatch !Z
Red-breasted Nuthatch [:;Ei
Black-capped Chickadee

Yellow-rumped Warbler

A'-\ American Robin

Dark-eyed Junco

Common Flicker [:;Ei

Black-billed Magpie

MNNNNO BO
S NERVNYY

RINN NN

Rufous-sided Towhee

Figure 8. Avian quild specialization during fall
migration. Amount of square filled
indicates relative percentage of a
particular guild used by a species.
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Juncos also expanded their foraging tactics in the fall. The opposite
was true for Fieﬁd Sparrows. This tactical change may be related to the
seasonal availability of food resources.

The Chipping Sparrow and Bohemian Waxwing acquire food by foliage,
branch, and ground gleaning. The Clay-colored Sparrow and Wild Turkey
were seen foragipg on the ground, while the Yellow Warbler, Rose-breasted

Grosbeak, and Orange-crowned Warbler gleaned foliage.

Perch Choice andJVoca1izatfon

Perch height levels and Tgvels at which birds sang or called during
spring migration are summarized in Figures 9 and 10. Some birds like the
Blue Jay or House Wren were not seen foraging, while others like the
White-crowned Sparrow were recorded only as foragers. This accounts for

the variance in the species lists.

46



Species (Number of Ground
observatigns])
Sharp-tailed Grouse (10)

Mourning Dove (46)

Common Flicker (72)
B]ack-bi]]ed Magpie (50)
Common Crow'(24)
B]ack-capped?Chickadee (17)
House Wren (15)

American Robin (108)

Swainson's Thrush (27)

U N 000

Bohemian Waxwing (321)
Cedar Waxwing (6)
Starling (65)

Western Meadowlark (50) [:::]
Common Grackle (109) -

Low
Shrub

[ d

Perch Height Level*

Medium
Shrub

High
Shrub

Low
Tree

N

[ ]
L
[ J

[ J
L
[ 4
[ d
4|
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Rufous-sided Towhee (54) I_J

Vesper Sparrow (18) u
Dark-eyed Junco (10) [:::]

Chipping Sparrow (118)
Field Sparrow (27)

00 0g

NUREN

NURUNEN

* See page 25 for explanation of height classification.

OO 000

Figure 9. Observed perch height level used by

birds during spring.

Amount of the

square filled indicates the relative
percentage perching at any particular

Tevel.
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Species (Number of observations)

Kil]&eer (6)

Mourning Dove (21)
Common Flicker (70)
Hairy Woodpecker (16)
Blue Jay (13)
Black-billed Magpie (38)

Common Crow (7)

Black-capped Chickadee (152)
White-breasted Nuthatch (21)
Red-breasted Nuthatch (15)
House Wren (43)

American Robin (45)

Bohemian Waxwing (383)

‘Cedar Waxwing (5)

Starling (57)
Black-and-white Warbler (12)

Song Height Level*

Low Medium  High
Gro%nd Shrub  Shrub Shrub

H (2)  (32)  (3%)
o

2 [

Low

Tree
(6%)

e
N

Yellow-rumped Warbler (Myrtle) (37) [::;2

Ovenbird (15)
Vestern Meadowlark: (49)

Common Grackle (88)
Rufous-sided Towhee (82)
Vesper Sparrow (17)
Dark-eyed Junco (14)
Chipping Sparrow (175)
Field Sparrow (27)

. Figure 10.
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Observed height level used by birds
singing or in spring. Amount of
square filled indicates the relative
percentage at any particular level.
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Community Affinities

Some species utilized all or nearly all woodland habitats. Others

were seen in only one habitat.

Generally Distributed Species
Five species occurred regularly in woodlands. Black-capped Chickadees
and Chipping Sparrows were abundant on all areas. The Rufous-sided Towhee
was seen infrequently on the juniper site, but was . common elsewhere.
American Robins were missed on the smaller pine site. Transient Myrtle
Warblers were obﬁerved on all woodlands except the larger pine site and

the juniper draws.

Cottonwood-Juniper Forest

Transient -« Myrtle Warblers were common to both sites. White-
throated Sparrowﬁ occurred on the smaller area.

Breeding -- The American Kestrel, Mourning Dove, Common Flicker,
House Wren, Rufous-sided Towhee, Chipping Sparrow, and Field Sparrow
were common in boih areas. The Red-tailed Hawk and Common Grackle were
found only in the larger area. The many observations of Red-tailed Hawks
during the spring were due to their early nesting on the site. Grackles
were associated with thinly scattered cottonwoods adjacent to the prairie
and an interstate:highway rigthOf-way.

Resident -- The Hairy Woodpecker, Downy Woodpecker, Black-billed Magpie,
Black-capped Chickadee, White-breasted Nuthatch, and American Robin were
observed on both §ites, although the magpies did not nest on the smaller
site in 1980. Starlings, seen only on the larger site, occupied habitat
similar to the gréck]es.

Winter visitant -- One flock of Bohemian Waxwings was observed on the

larger area.
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Mixed Hardwood Patches

Transient -- The Myrtle Warbler and Dark-eyed Junco utilized both
sites.

Breeding -- Rufous-sided Towhees and Chipping Sparrows were frequently
observed. The Common Flicker and Black-and-white Warbler were seen only in
the ash—cottonwbod area in the spring even though the warbler nested on
the ash-elm site in June. The presence of flickers is influenced by cotton-
woods and other;high—canopy, snag-producing, deciduous trees. Field Sparrows,
common on the ash-elm site, may be dependent on the nature of fhe woodland
edge.

Resident -- The ash-elm site harbored Sharp-tailed Grouse, which
characteristically breed in regions of mixed grass prairie and scattered
tree-shrub margins (Stewart 1975). American Robins and Black-capped Chickadees

were found on both sites.

Winter visitant -- Large flocks of Bohemian Waxwings utilized the

ash-cottonwood area where they fed on the ground and on Huniper berries.

Juniper Patches

Breeding -- The prairie associated with the juniper-mixed grass prairie
site was important to the presence of Western Meadowlarks and Vesper Sparrows.
Chipping Sparrows, Robins and Rufous-sided Towhees were found on both areas,
but towhees were seen infrequently on the juniper site. Clay-colored
Sparrows were uncommon on the juniper-mixed grass prairie site and did not
nest. The 1ack;of deciduous trees in the juniper areas probably accounts
for B]ack-capped Chickadees being observed there only infrequently in the

spring and fall, but not nesting.
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Resident -- Black-billed Magpies utilized both sites.

Ponderosa Pine Forest

Transient -- The Swainson's Thrush was often observed on both sites.
White-throated iparrows frequented the shrubby areas on the large site.
Fewer were seen on the other site. A large number of Myrtle Warblers
were seen in the small pine area. Strangely, this form was not seen on the
large site where‘the Audubon subspecies nested.

Breeding -- Chipping Sparrows and Rufous-sided Towhees were numerous
on both sites, and Robins were seen in the deciduous patches. Black-and-
white Warblers were more frequent on the large pine site. .

Resident -- Black-capped Chickadees and Red-breasted Nuthatches were
common on both sites. The Sharp-tailed Grouse and Turkey were found in

the small pine area.

Grassland
Few birds uti]ized the prairie sites during migration. The Western
Meadowlark, a breeding species, was common to both areas. North Dakota's
most common grassland bird, the Horned Lark, was seen only on the smaller

mixed grass site.

Notable Affinities
For those of us who enjoy nature, the presence of birds enhances
the attractiveness and uniqueness of any habitat. That certain species of
birds occur in soﬂe habitats and not in others indicates that birds also
have preferences--factors contributed by a particular habitat. Such

preferences are emphasized by several unique relationships observed during

A~ Our investigation.
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Three breedfng species, the Mourning Dove, American Kestrel and
House Wren, and three resident species, the Downy Woodpecker, Hairy
Woodpecker and Whjte-breasted Nuthatch, are characteristic of the cotton-
wood floodplain férest. Dark-eyed Juncos (transient) were found only in
the mixed hardwood draws. Two species, the Swainson's Thrush (transient)
and Red-breasted Nuthatch (resident), were found only in the Ponderosa pine
forest. During spring and fall, at least, no species seems to particularly
prefer either junipers or grassland over other available habitats.

Audubon's Vlarblers, which nest on both the Ponderosa pine sites, were
seldom observed iﬁ the spring because most of them arrived after the
migration study had ended. By this time, the Myrtle Warblers had departed.
Hence, no intermingling of these two "field identifiable" subspecies of the
Yellow-rumped Warbler was observed, nor were any intergrading characteristics

noted on any individual.

The Roadside Counts

The 12 1/2 mile route traversed typical badlands terrain through
numerous habitats. The counts provided a more extensive survey than the
intensive plot counts. Table 13 summarizes observations during the spring
of 1980.

The Gray Partridge, Northern Shrike, Bank Swallow and Barn Swallow
were not seen on the study plots. The counts also provided a relative

indication of the regularity and frequency of occurrence of those species

whose behavior permits them to be observed by this method.
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TABLE 13
Birds Observed on the Roadside Counts, Spring, 1980

March April May June

29 30 2 {3 (69|10 1422 8 |17 27 19

Red-tailed Hawk: X X
Rough-legged Hawk X X
American Kestrel X
Sharp-tailed Grouse X X
Ring-necked Pheasant X
Gray Partridge | X
Killdeer
Mourning Dove
Common Flicker X
Downy HWoodpecker X
Eastern Kingbird
Horned Lark

Bank Swallow

Barn Swallow
Black-billed Magpie X X I X
)’\ , Common Crow X X X | X X
Black-capped Chickadee X X
House Wren
Brown Thrasher
American Robin
Mountain Bluebird X X X
‘Northern Shrike X
Starling X
Black-qnd-white Warbler
Yellow-breasted Chat ‘
Western Meadowlark X X X [X X | X
Red-winged Blackbird
Brewer's Blackbird
Brown-headed Cowbird
Lazuli Bunting
Rufous-sided Towhee
Vesper Sparrow j
Lark Sparrow

™M I > XX X

Dark-eyed Junco
Tree Sparrow
7~ Chipping Sparrow

Field Sparrow | X X X




54

Breeding Birds

/ Habitat Affinities

Nesting birds are excellent indicators of habitat differences and
change trends Because of their abundancg, observability, mobility, and
preferences. Analysis of breeding bird communities produces critical
information on the influence of various habitats on animal populations.

A few species are so specific in their preference that their pre-
sence indicates the existence of particular habitat characteristics.

For example, the Yellow-headed Blackbird nests only in emergent vegetation.
Although critical relationships may be less obvious in woodland breeders,

the presence of an Ovenbird does indicate a mature woodland. Its absence,

on the other hand; does not mean the woodland is immature norvthat it Tacks
the specific habitat matrix which might support the species. The structure
o~ of the avian community and occurrence of certain groups of species indicates
that a habitat is supplying their needs. Identifying differences in habitats
by assessing differences in the composition of their avifauna aids in
planning the types of habitats which should be maintained and developed to
support the target species desired.

During the intensive study of the birds nesting on our target sites,

54 species were recorded. Six of the nine areas studied for three years
showed breeding bird densities higher in 1980 than in 1979. Four areas
had higher densities in 1981 than 1980 (Table 14). On four plots, the

number of nesting species increased from 1979 to 1980. Only two plots had

more species in 1981 than in 1980.
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Cottonwood Foresﬁ
The cottonwood-juniper floodplain plots supported the greatest
number of nesting species. In six surveys, the number of nesting species
supported by these areas ranged between 24 and 29.
The density of nesting pairs in the cottonwood-juniper floodplain
.plots was greater than in the juniper draws and the pines, but less than
in the upland ash'draws. The total number of nesting pairs decreased
on one site from 1979 to 1980 and increased on the other. In 1981, the
number of nesting pairs decreased on one site while increasing on the other.
The most abundant species nesting in both cottonwood-juniper areas
were the Mourning Dove, Common Flicker, House Wren, American Robin, Ovenbird,
Rufous-sided Towhee and Chipping Sparrow. Table 15 lists all species
occurring 6n these areas. The number of nesting species showed a slight
decrease in 1981 from 1979 and 1980 in both of the cottonwood-juniper plots.
Several gpecies in the cottonwood-juniper floodplain areas did not
occur in the upland hardwoods, including the Red-headed Woodpecker, Hairy
tloodpecker, Downy Woodpecker, Eastern Kingbird, Blue Jay, White-breasted
Nuthatch, Warbling Vireo and Black-headed Grosbeak. According to Stewart

(1975) these species prefer open moist woodland.

Mixed Hardwood Patches

The number of species nesting in the hardwood draws ranged between
nine and 14 (six surveys). This is more species than were found in the
juniper types. On the average, the ash-elm type supported slightly more
nesting species than did the ash-cottonwood type. The number of species

nesting in these upland hardwood draws was about half the number recorded




) - e e e e e e o MO||BM§ udeg
A m .- . - - e . - e - o = - e - e e e « = e - = = « o = Y40 PIVJOH
- - e - A - = - - - - - - - . « o - - = - A - - - . 99M34 POOH UJIISIX
- ! - - - - e - - - - - - A - e - - - - A - = A - - A - - 4342302414 1509
- ! = % = = e e e e e e e e e e e e e e e e e e e a - A A J3ydyeakyy °ds xeuopjowd
- ! - - - - - - A A - - - - - - - - - . - - - - - - - = pajqbuy uaaysay
- A R S S S S S T S S T S S SE B S TR SO S G - P41qbuyy uaaysey
- ! - - - - - = - - - - - - - - - - - - - = = A A ¢ t v 2 Jaxdadpoon Aumoq
- S S T T T T ST ST S B S S S 43%29dpooy Aajey
- ! Sttt = = = = e s e e o e e - - & - & -« A9 9 0 2 2 43%33dpooy papeay-pay
- 1 A T S S I S S SN SR Y S T G -7 TR R X G 11 4332413 vouro)
- ! e T S Jaysyybuyy paitag
- 3 - e = - - 4 A - A - = A - A - - - - - - - A A A A A A ANRYIYO N vouwo)
- = = = = = = A A - A = . e 4 4 4 o e 4 e e e e < s - - - 11}M-1004
-5 e T R ' (VU - - - 1M patea-buoy
=TS e e e e A e e A e e e e e el b . {MQ PIUJOY jRAug
- N Y P S S 00%2n) patliq-12e1g
A S AQL A 0t A A 8 6 € A =9l 52 A < = - - - |t A g 6L ve 26 2 €2 aa0g bujusnoy
- - . - - - - - - - - - - - - - - . - - - - - . - - A Jadjdpues pazlods
A o - - . - - - - - - - - - -s - . - -« - - = - - - - - - Jadjdpues pue|dn
A & - - - - - - - - - - - - - - - - - - - - - - - - - - = Ka4any pay(1q-6uol
T S S Y J23p{ 11
O L T S S SO T S S S PSR T 2 - Aaxany
A v =T s == s e e e e e e e e e e e e e e a - - e - - . abpyaiaeg Keag
- . - - - - - - R S - - - - - - - = A - - - £ A ¢ 2 2 - Jueseayy4 pIydau-buypy
A _m A A - - - - - - . A - - - - - - = A e = e - . e - - = Isnodn patjey-daeys
T T T T Tt T2 s A s = - A - - g 4+ A f A A g - g 9 4 134359y umdpdauy
- - e - . - - D uy oy
- - A A - - - R T S S . - - - ey ysaey
- - - - - - . T T = s s s e e e A e e e e e A= e e AMBY S ,UOSU}EAS
- A S SN SR N T S ST T S SR S YMRH Pa||RI-paY
- ! - - = - - - A - = - - a I 7 B 1| - - - - - = - e = Amey §,43doo)
- e AMRH pIuujys-daeys
-4 e U par ey
- ! R S - . - UOJIY an|g Ivasg

08 6L 18 08 6/ 18 08 6L L8 08 6/ 8 08 6/ |8 08 6L 18 08 6L (8 08 6L 18 08 6/ 18 OB 6L

(vse) (vot) (vot) (vos) (v9) (vy) (ve) (ve) (vec) (vey)

ssedg-dadjune  sadiunp 00MU01107)-YSY .
pueissesy 359404 U4 saydyed Jaujunp $3YJJIed POOMPJRH Ppax}y

5359403 pOOMU03I307
1861-6L61 ‘snsud) pajg buppaasg S3|nsay

Sl 37avL




S8

on the cottohwood-juniper floodplain areas. The total number of Species ip
the upland drdws was about the same as in the Ponderosa pine I site
(Table 14).

Of all the plots censused 1979-1981, the ash-elm type had the highest
density of nesting pairs. The ash-cottonwood type had the next greatest
density of pairs for all years. The number of nesting pairs increased on
both these areas from 1979 to 1980, but increased on only one area from
1980 to 1981.

The most abundant nesting species in both draws were Rufous-sided
Towhees, Chipping Sparrows and Red-eyed Vireos. Black-and-white Warblers
were more abundant in 1980 and 1981 than in 1979. Lazuli Buntings showed
a substantial decrease in nesting densities from 1979 to 1980, but increased
again in 1981. Several other species either nested in only one plot or
were not abundant (Table 15). No species was restricted to the upland draws,
although the Rufous-sided Towhee, American Redstart and Lazuli Bunting seemed

to be more frequent in this habitat than elsewhere.

Juniper Patches

Of the wooded areas, the juniper draws supported the lowest number
of nesting species, ranging between three and six (six surveys). The
number of species decreased in both juniper areas from 1979 to 1980, but
increased slightly or remained the same from 1980 to 1981.

The density of nesting pairs on these areas was less than in the
hardwood areas (Table 14). .Densities were more nearly comparable to those
in the Ponderosa pine type. The density of pairs decreased in both plots
from 11980 to 1981. 1In 1979 the nesting densities were nearly the same in

the two areas. 'In 1980 and 1981 the juniper type supported more pairs than

the juniper-mixed grass type.
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The density bf nesting pairs in the Ponderosa pine plots was lower
than in the ash dkaws and cottonwood-juniper floodplain plots but greater
than in the junipér type. The density of nesting pairs increased on both
areas from 1979 to 1980, and decreased slightly on the larger area and
increased on the smaller area in 1981.

The most abundant nesting species found in both the Ponderosa pine
plots were the Chipping Sparrow and Rufous-sided Towhee. The density of
both species increased from 1979 to 1980. In 1981 Rufous-sided Towhees
decreased in number on both plots, while Chipping Sparrows showed increases
on both plots. Several other species nested only on the larger plot.
These included the Marsh Hawk, American Kestrel, Red-breasted Nuthatch,
House Wren, Red-eyed Vireo and Common Yellowthroat.

Two species nesting only in Ponderosa pine areas were the Audubon's
Warbler and Red-breasted Nuthatch. The Ponderosa pine forest in Slope
Co. is the only area in North Dakota where these species are known to
nest (Kroodsma and Cassel 1968). In the large Ponderosa pine plot,
Audubon's Warbler nested all three years, with densities about the same.
This warbler nested in the small plot only in 1980 and-1981. In 1979,
however, at least one territory was just east of the delineated smaller
area. The Red-breasted Nuthatch nested on the larger plot in 1980 and

1981, but was recorded on the small plot only in 1981.

Mixed-Grass Rangeland
The prairie plots supported beth the Towest number of species and '
lowest densities of nesting pairs. The most common nesting species was

the Western Meadowlark. Other nesting species on the smaller mixed-grass

™ prairie plot were the Mourning Dove and Vesper Sparrow. Censused only in




The most frequent nesting species in both plots were Rufous-sided
Towhees, Chipping Sparrows and Black-billed Magpies. In 1980, Rufous-
sided Towhees decreased in both juniper draws. In 1981, Rufous-sided
Towhees increased in the juniper-mixed grass plot, but decreased slightly
in the juniper plot. 1In 1980, Chipping Sparrows decreased in the juniper-
mixed grass draw but remained about the same in the juniper area. Chioping
Sparrows increased on both plots in 1981. The Black-billed Magpie did not
nest in the juniper-mixed grass draw in 1979 but nested there in 1980. In
the juniper draw, Black-billed Magpies nested all three years, with the
density higher in 1980 than the other two years.

The Chipping Sparrow is widely distributed in the pinyon-juniper
habitats of the southwestern United States. It is particularly adept at
locating its nest on branches of Junipers (Laudenslayer and Balda 1976).
Both our investigation and that of Hopkins (1980) showed Chipping Sparrows

to be abundant in the juniper woodlands of the North Dakota Badlands.

Ponderosa Pine Farest

The number of species nesting in the large (50 A) area of Ponderosa
pine was greafer than in the juniper draws but less than in cottonwood-
juniper floodplain areas. The number of nesting species was similar to
that of the ash draws. The small (10 A) plot of Ponderosa pine had fewer
nesting species than the large plot. The difference in number of nesting
species may be reiated to plot size (Galli et al. 1976). The number of

nesting species on both areas increased from 1979 to 1980, but decreased on

the Targer plot and increased on the smaller plot in 1981.




TABLE 16

Breeding Bird Diversity Indices

Species Diversity Index (SDI)
Habitat Type 1979 1980 1981 Average SDI

Cottonwood Forests

Cottonwood-Juniper I 2.59 2.91 2.82 2.77 2.79

Cottonwood-Juniper II 2.77 2.89 2.77 2.81 ’
Mixed Hardwood Patches

Ash-Cottonwood 2.00 2.22 2.16 2.12 2.10

Ash-Elm . 2.37 1.98 1.93 2.09 :

o~ Juniper Patches

Juniper ' 1.15 1.01 1.25 1.13 1.16

Juniper-Mixed Grass 1.13 1.32 1.15 1.20 :
Ponderosa Pine Forests

Ponderosa Pine I 1.84 2.10 1.96 1.96 1.59

Ponderosa Pine II .68 1.36 1.64 1.22 :
Mixed Grass Rangeland

Mixed Grass 1 a .69 1.03 .63 .78 68

Mixed Grass II -- .63 .56 .59 )

ot censused in 1979.
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1980 and 1981, the larger mixed-grass plot supported the Western Meadowlark,
Brewer's B]ackbird and Vesper Sparrow.
Visitors observed during the breeding seasons are summarized in

Table 15,

Diversitx

The diversity and physical structure of the plant species are
important factors in determining avian diversity. MacArthur and‘MacArthur
(1961), Karr (1968), Karr and Roth (1971), and Willson (1974) found that
breeding bird diversity is related to the number of foliage Tayers present.
Bird species diversity has also been shown to increase as succession progresses.
The increase in bird species diversity as a plant community ages is most
Tikely related to the increased comp]exfty of the community. The Shannon-
Wiener Function (page 25) was used to calculate the diversity of each breeding
bird community.

For the three seasons of study, bird species diversity was lowest 1in
the mixed-grass prairies and Juniper draws and higher in the Ponderosa pine
and upland ash sites. Species diversity was highest all years in the cotton-
wood-juniper floodplain areas (Table 16). Hiemenz and Cassel (1980) and
Hopkins (1980), studying other avian communities in the North Dakota Badlands,
found that bird species diversity was significantly correlated with the
diversity of vertical fo]iagé Tayering and total percent of vegetation cover.
The higher indices of bird species diversity in the cottonwood-juniper

floodplain stands and upland ash draws reflect the greater habitat complexity

in these woody areas.
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Foraging Guilds -- Habitat Preference

The ecological affinities of the species nesting on the study areas
from 1979 to 1981 are shown in Table 17. Willson (1974) determined that-
the addition of species along a gradient of habitat complexity is pri-
marily a function of the addition of guilds. The changes in species
composition and growth form of plants along a height gradient provides
differing foraging opportunities thét ultimately determines how many bird
species can occupy that environment (Holmes et al. 1979).

Four foraging guilds utilized the prairies during the breeding
season: ground seed, ground insect, foliage insect, and omnivore. Only
the ground insect quild was represented by more than one species. The
ground seed foragers utilized only one prairie plot.

In the wooded areas, the addition of guilds 1is apparently influenced
by habitat complexity. While five guilds utilized the juniper patches,
six used some parts of the Ponderosa pine forest, seven the mixed hardwood
patches and eight the cottonwood-juniper forests. Not all quilds utilizing
a habitat type are always represented on a specific site. The number of
quilds as well as the number of species in each seems to be greatest in
mature deciduous forests that have a well-developed canopy and a dense

understory (Table 18).

Ground Gleaning Guilds
Ground Seed Foraging
Ground seed foraging species in the woodlands varied in number from
two in the juniper patches to seven in one cottonwood forest (13-40% of the
species making up the communities). The most abundant ground seed foragers
were the Mourning Dove and Rufous-sided Towhee. Towhees were abundant in

all areas while Mourning Doves were more common in the cottonwood forests.
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Ground Insect Foraging

Ten ground insect foraging species utilized ‘cottonwood forests while
only one the ash-elm draw. Proportions of the total avian community species
ranged from 6%‘to 40%. Ground insect foragers occurred in all areas. The
most abundant ground insect forager, the Chipping Sparrow, inhabited ali
plots. Other common ground foragers were the Ovenbird, Common Flicker and
American Robin. Ovenbirds were most frequent in areas of deciduous trees,
but densities were also fairly high in the larger Ponderosa pine area.
Robins were recorded only in the ash-cottonwood draw and cottonwood-juniper
floodplain areas. Flickers were most common in the ash-cottonwood draw and
cottonwood-juniper floodplain areas. The well-developed shrub and herbaceous
strata in the deciduous areas may harbor more invertebrates, thereby
accounting for the abundance of ground insect foragers in those areas. The
understory in the Juniper draws and Ponderosa pine areas was relatively

sparse.

Foliage Gleaning - Insect Foraging

Foliage insect foraging species did not use the juniper draw while
9 (26%) and 12 (32%) fed in the cottonwood-juniper floodplain areas. A
relatively high proportion of the species in the Ponderosa pine areas
were foliage insect foragers. The most common species in this guild in
the deciduous plots were the Black-capped Chickadee, House Wren, Red-eyed
Vireo and Warbling Vireo, which find these areas favorable because of the
well-developed averstory canopies. In the Ponderosa pine areas, thé most
common foliage insect foragers were the Black-capped Chickadee, Audubon's
Warbler and Common Yellowthroat. Common Yellowthroats were usually seen

in shrubs near the edge of small hardwood patches within the pine sites,
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upland ash draws, while both Black-and-white Warblers and White-breasted
Nuthatches were recorded in the cottonwood-juniper floodplain sites. Red-
breasted Nuthatches and Black-and-white Warblers were found in the
Ponderosa pine stands. Bark feeding birds were not abundant on any of
the areas. The number of Black-and-white Warblers in the two upland ash
draws increased in density from 1979 to 1980, and decreased on one plot

while increasing on the other in 1981.

Generalists

General feeders (omnivores) were recorded in all woodland types except
the pines and included the Blue Jay, Western Meadowlark, Brown-headed
Cowbird and Lark Sparrow. The relative proportions ranged from 5% to 14%
of the species in these communities. The Blue Jay and Brown-headed Cowbird
were only recorded in the floodplain forests and ash-elm plot, and were not
abundant. The Western Meadowlark nested in the larger cottonwood-juniper

plot in 1979. The Lark Sparrow fed in the mixed hardwood patches.

Raptors

Hawks and owls nested in the deciduous tracts. The Red-tailed Hawk
and Great Horned Owl showed a preference for the cottonwood-juniper floodplain
sites. The Cooper's Hawk nested in the ash-elm draw in 1979 and 1981, and the
Long-eared Owl nested there in 1979. In 1979 a Marsh Hawk nested in a buck-
brush patch on the larger Ponderosa pine area. (Golden Eagles nested on the

large Ponderosa site in 1975.)
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while Black-capped Chickadees and Audubon's Warbler often were seen

foraging in the pine canopy.

Sallying - Insect Foraging

Air insect foraging species were recorded only in the stands dominated
by deciduous trees. The number of species in this category varied from one
to three (3 to 14%). The only species in this category were the Eastern
Kingbird, American Redstart and Mountain Bluebird. Eastern Kingbirds were
recorded only on the cottonwood—juniper floodplain areas. American Redstarts
were recorded on all the deciduous areas except one cottonwood-juniper flood-
plain site. Nesting densities of American Redstarts tended to be higher in
the upland deciduous draws. The Mountain Bluebird was recorded only in the
ash-cottonwood plot in 1981. This species was often seen flying from the
forest edge to capture insects over the adjacent prairie. Flying insects
seemed more common in the deciduous tracts. The dispersion of the trees

also provided more foraging space.

Bark Feeding Guilds
Drilling
Drilling species in this study included the Hairy, Downy and Red-
headed Woodpeckers. These species, uncommon in all years, were recorded
only in the cottonwood-juniper floodplain sites. They were not abundant
in any year. The presence of these species on the cottonwood areas may

be due to the larger, easily explored tree trunks and favorable snag quality.

Bark Gleaning
Bark searching birds included the White-breasted and Red-breasted
Nuthatches and Black-and-white Warbler. These species utilized most of

the areas studied. Only Black-and-white Warblers were recorded in the
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Guild Variety

An increasing variety of guilds and species in woody areas appears
to be related to the continuing development of the shrub stratum and upper-
tree canopy. In the Ponderosa pine and upland ash draws the understory is
sparse because of grazing by livestock. On the other hand, the cottonwood-
Juniper floodplain sites, where no cattle grazed, are much more diverse,
being characterized by a well-developed canopy and shrub stratum as well as

good ground cover. These areas tended to support a more varied avifauna.

Nesting Guilds

Comparing the microhabitats where birds place their nests provides
clues as to how breeding species interact with the vegetation structure
(Table 19). Four quilds were observed: ground nesters, shrub-sapling
nesters, tree canopy nesters and cavity nesters. Preferences for nest
sites were determined by the relative broportion of species in the different

nesting quilds in the various habitats (Table 20).

Ground

The most common and abundant ground nester found in the study areas
was the Rufous-sided Towhee. Another ground nester fairly common in the
deciduous tracts and larger Ponderosa pine area was the Ovenbird. Both the
Rufous-sided Towhee and Ovenbird were found where the understory shrubbery
was well developed. The brushy edges and patches found around and through-
out the woodlands were preferred by singing territorial males. The deciduous
tracts and larger Ponderosa pine area supported high densities of ground
nesting species. Most species nesting on the prairies were ground nesters,

the Western Meadowlark being most common.
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Shrub-Sapling

Shrub-sapling nesters were most common where the shrub understory
was well developed. The understory was relatively sparse in the Ponderosa
pine, juniper and upland ash draws. The most.common and abundant shrub-
sapling nester found in all areas was the Chipping Sparrow. Other abundant.
shrub-sapling nesters in the deciducus tracts were the American Redstart,

Common Yellowthroat and Lazuli Bunting.

Tree Canopy

| A high percentage of the avian community in the cottonwood-juniper
type nested in the canopy. Canopy nesters in the Juniper draws were the
Black-billed Magpie and Mourning Dove. In the Ponderosa pine areas, the
Audubon's Warbler and Mourning Dove were the most common canopy nesters.
In the deciduous tracts, several canopy nesters including the Mourning
Dove, American Robin, Red-eyed Vireo, Eastern Kingbird, Warbling Vireo
and Black-headed Grosbeak were abundant. While Mourning Doves, Eastern
Kingbirds and Robins typically place their nests along the main trunk of
a tree, those found were usually closer to the outer portions of the canopy.
The number of canopy nesting species in the cottonwood-juniper areas was

three times greater than in the ash draws.

Cavity
In the large Ponderosa pine area the dispersion of Red-breasted
Nuthatches coincided with known pine snags. No pine snags occurred in the
smaller pine area. The Black-capped Chickadee and American Kestrel were
associated with the hardwoods growing in the drainage courses in the pines.
The number of cavity nesting species in the cottonwood-juniper flood-

plain areas was up to four times greater than in the upland ash draws. The
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only cavity nesters recorded in the upland ash draws were the Black-capped
fk-\‘ Chickadee, House Wren and Common Flicker. Of the eight cavity nesting
species in the cottonwood-juniper floodplain area, the most abundant were
the Common Flicker and House Wren. Other cavity nesters in these flood-
plain sites included the American Kestrel, Red-headed Moodpecker, Hairy
Woodpecker, Downy Woodpecker, Black-capped Chickadee and White-breasted
Nuthatch. . The abundance of cavity nesters reflects the abundance of suitable
snags for nesting. No cavities were found in the juniper woodlands.

The greatest variety of species in the wooded areas occurs where a
well-developed tree canopy and numerous snags are present. These conditions

are important to the maintenance of a dense and diverse avifauna.

Comparison of Ungrazed and Grazed Mixed Hardwood Patches

In 1979 six upland ash draws were studied (Hiemenz and Cassel, 1980,
‘k’-\ Hopkins 1980) in projects supported by the Bureau of Land Management (BLM),
the Forest Service (USFS) and the National Park Service (NPS). The BLM and
USFS areas were also studied in 1980 and the USFS areas in 1981. Two 15 A.
plots, Tlocated in Billings County in the Theodore Roosevelt National Park
7-10 miles north of Medora, were 1lightly grazed by free-ranging bison. One,
a 12 A. riverine patch in Golden Valley County, 12 miles north of Beach, was
heavily grazed by cattle in the winter only. Another, a 13 A. patch on the
slopes of a ravine six miles north of Fairfield in Billings County, was
moderately grazed. The other two, 7 A. plots about 10 miles south of Medora
in Billings County (discussed in this report), were heavily grazed throughout
the year.

The number of nesting species (Table 21) was more similar in the

moderately grazed sites and the sites lightly grazed by bison. The number
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TABLE 21

Breeding Pairs/100 A. of Mixed Hardwood Patches
Subject to Differing Intensities of Grazing

Habitat Plots
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Ring-necked Pheasant 8
Mourning Dove 33 42 67 44 11 7 14
Turkey 14 14
Cooper's Hawk 14 14 7
Black-billed Cuckoo 25 8 30 7
Long-eared Owl 14
Common Flicker 8 15 14 27 13 7
Eastern Kingbird 8 8 15 7 14
Least Flycatcher 8 15 22
Common Crow 14
Black-capped Chickadee 8 7 14 14 29 14 29 33 21
White-breasted Nuthatch 7 7
House Wren - 67 108 1N 59 49 27
Gray Catbird 50 67 44 44 7
Brown Thrasher 8 25 15 30 7 7
American Robin 17 17 15 22 14 27 57 7 14
Mountain Bluebird 14
Veery 7
Bell's Vireo 7
Red-eyed Vireo 8 22 15 42 42 43 41 27 57 40 36
Black-and-white Warbler 7 14 42 29 14 41 57 26 7
Yellow Warbler 58 125 59 82 14
Ovenbird 7 54 68 29 40 14
Common Yellowthroat 58 25 15 22 13 7
Yellow-breasted Chat 7 28 7 14
American Redstart 7 14 28 41 26 14
Red-winged Blackbird 17 8
Orchard Oriole 7
Brown-headed Cowbird 25 42 22 37 14
Black-headed Grosbeak 8 15
American Goldfinch 17 25 22 22 14 14 7 7
Rufous-sided Towhee 25 50 52 67 112 224 200 95 108 57 20 S0
Lark Sparrow 12 14 28 14
Clay-colored Sparrow 8 7
Field Sparrow 8§ + 15 28 35 21 7
Chipping Sparrow 8 28 5 71 54 41 86 7
Lazuli Bunting 28 14 57 41 14 57
Vesper Sparrow 14
Song Sparrow 14
Totals
No. Species ‘ 14 21 17 21 14 12 .1 9 1 10 19 21
Pairs/100 acres (40 ha) 417 621 533 548 413 525 506 354 449 457 320 310

Hiemenz and Cassel (1980)

bThis study.

Hopkins (1980)
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of species was nat significantly lower in the heavily grazed areas

(p > .05), nor were the densities of nesting pairs significantly lower
in the moderately grazed and heavily grazed areas than in the areas which
were lightly grazed by bison (p > .05).

While the number of nesting species and densities of nesting pairs
did not vary significantly between the sites, the composition of the
breeding birds was noticeably different. A striking difference in the
breeding birds of these areas was the presence of high densities of Black-
billed Cuckoos, Least Flycatchers, House Wrens, Gray Catbirds, Brown
Thrashers and Yellow Warblers in only the moderately and winter-grazed areas.
Some of the abundant species common to most of the areas included the Black-
capped Chickadee, American Robin, Red-eyed Vireo, Black-and-white Warbler
and Rufous-sided Towhee. The differences in avifaunal composition which do
not reflect changes in grazing pressure indicate that these birds may be
responding to habitat factors other than grazing.

Dambach and Good (1940) record bird diversity in protected (ungrazed)
woods as twice that of grazed woods. Weatherkill and Keith (1969) found that
the number of White-throated Sparrows, Ovenbirds, Least Flycatchers and Red-eyed
Vireos was not affected by either light or moderate grazing in aspen forests.
The similarity in the number of nesting species recorded in our more lightly
grazed sites indicates a similar response. Although the number of species an
area can support may be reduced by heavy grazing pressure, the overall density
of pairs may not be reduced. The density of nesting pairs may not be affected
to a great extent because grazing may alter the habitat and make it more

attractive for some species.
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Due to the drought of 1980, greater than average grazing pressure
occurred in woody areas as cattle moved in from the parched prairies.
Heavy use of the undergrowth was noted on some sites.

Follow-up studies in the spring of 1981 did not show any definite
trends in the two heavily grazed ash draws investigated. Although the
number of nesting species decreased slightly from 1980, the densities of
nesting pairs either increased or decreased only slightly. Rufous-sided
Towhees, the most abundant ground nester in these plots, decreased in
densities in 1981 over 1980. This may reflect disturbance of the
understory shrubbery with which the Rufous-sided Towhee is often
associated. The increases and decreases in nesting densities of other
species, however, showed 1ittle discernable influence of grazing on the
avian communities in theée woodlands. More careful assessment of the
impact of grazing on woodland bird communities, if any, must.await carefully
designed controlled experiments over a much longer time than was possible

in this investigation.

TREES DO INFLUENCE BIRDS

The increasing density and geographic expansion of human populations is
accompanied by accelerated development and use of natural resources.
Effective conservation is necessary to maintain a healthy and balanced
environment. Environmental management decisions should be based on data.
Short-term studies give 1ittle insight as to trends. The need continues for
long-range comparative investigations of wildlife habitats.

Tables and figures in this report have summarized specific facets of
our three-year investigation. What is the role of the natural wooded areas

in southwestern Morth Dakota in the 1ife of birds?
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The few natural woodlands in western North Dakota are scattered on

slopes and along drainage courses in jsolated patches appearing as islands

in a sea of grass. Natural woodlands are particularly important to the

survival of many plant and animal species. Many vertebrates occur only

in these wooded areas. Current interest in island biogeography gives these

areas particular theoretical importance.

1.

Of the 16 species observed in winter, 14 utilize the areas all
year, one was accidental, and the other nests to the north.

The role of woody cover in protecting wintering birds is
important. Especially important are "snags." Dead trees

provide holes for winter roosting. In North Dakota, hole-
utilizing birds such as the Downy and Hairy Woodpeckers,
Black-capped Chickadee, and White-breasted Nuthatch form

a major component of winter bird communities.

Individuals of many migrating species stayed to nest in the Bad-
Tands area. Other species were seen only as they passed through.
These "transients" included two thrushes, two vireos, seven
warblers, and seven sparrows. Of these 18 species, eight foraged
mainly in the tree canopy, while five others sometimes gleaned in
the canopy. Ten gleaned on the ground. Traﬁsient species
restricted to woodlands included:

Wooded Habitats (deciduous and evergreen)

Swainson's Thrush
Tennessee Warbler
Blackpoll Warbler
Orange-crowned Harbler
Lincoln's Sparrow

Tree Sparrow

Dark-eyed Junco
Wihite-throated Sparrow
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Cottonwood Forest

Solitary Vireo
Nashville Warbler

Mixed Hardwood Patches

Philadelphia Vireo
Harris' Sparrow
White-crowned Sparrow

Juniper Patches

No transients showed a distinct preference for this type.

Ponderosa Pine Forest

Gray-checked Thrush
Palm Warbler
Mourning Warbler
Canada Warbler

Fox Sparrow

Of the 22 most common "migrants" seen in the spring,only three
may sometimes be found in unforested areas. The total number of

migrants recorded in five habitat types were:

Habitat Type Species Richness
Cottonwood Forest 55
Mixed Hardwood Patches 45
Juniper Patches 23
Ponderosa Pine Forest 36
Prairie 18

In 1979 to 1981 we recorded 54 breeding species. Thirty-nine of
these were found only in woodlands and not in adjacent grasslands
or wetlands. Most of the birds were recorded are "on territory."
This 1is probably the most critical time in a bird's life. The
choice of song perches, nesting places, and feeding sites usually
are vegetation related. Hence, species found in only one habitat

type during this period can be considered as dependent on that type.
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Others, not specific to only one type, may depend upon similar

conditions in two or more types. Our records show:

Species restricted to Type

16 Woodlands (in general)
6 Deciduous Habitats
12 Cottonwood Forests
3 Mixed Hardwood Patches
2 Ponderosa Pine Forest
39 Natural Woodlands

Many nesting species were found in a particular woody type. The

species-habitat type affinities are:

Wooded Habitats (including both deciduous and evergreen type habitats)

American Kestrel
Ring-necked Pheasant
Turkey

Black-billed Cuckoo
Great Horned Owl
Common Nighthawk
Common Flicker
Black-capped Chickadee

American Robin

Red-eyed Vireo
Black-and-white Warbler
Yellow Warbler

Ovenbird

Common Yellowthroat
Rufous-sided Towhee
Chipping Sparrow

Deciduous Habitats (both cottonwood forests and mixed upland patches)

House Wren
Gray Catbird
Brown Thrasher

Cottonwood Forests

Red-tailed Hawk
Red-headed Woodpecker
Hairy Woodpecker
Downy Woodpecker
Eastern Kingbird

Blue Jay

Mixed Hardwood Patches

Cooper's Hawk
Long-eared Owl
Mountain Bluebird

Common Grackle
Yellow-breasted Chat
American Redstart

White-breasted Nuthatch
Starling

Warbling Vireo

Orchard Oriole

Northern Oriole
Black-headed Grosbeak




Juniper Patches

|~
Six species were found nesting in junipers, none exclusively.
Ponderosa Pine Forest
Red-breasted Nuthatch
! Audubon's Warbler
o
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WHAT CAN BE DONE?

Based on this and other investigations we have made in western North
Dakota, we recommend that the natural wooded areas in southwestern North
Dakota be preserved and protected in perpetuity for:

1. The uniqueness of these habitats in North Dakota,

2. their practical influence in supporting desirable faunal communities

unique to North Dakota,

3. the diverse and interesting animal species utilizing them,

4. their theoretical significance for study and comparison with other

island situations throughout the world,

5. their interest to the public as a shelter and supplementary food

source for livestock and game.

We recommend that studies be continued on a long-range basis to determine
;,!-\ the population and habitat trendg. Knowledge of these trends is essential to

L
future sound management decisions.
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APPENDIX I

PUBLISHED BREEDING BIRD COUNTS

102 MIXED PRAIRIE. — Location: North
Dakota; Billings Co.. 3 mi W Medora; SE 174,
SE 174, Sec. 19, TI40N, R102W; 46°55'N.
103°36' W, Medora Quadrangle. USGS. Con-
tinuity: New, Size: 4.05 ha = 10 acres (rec-
tangular, measured with compass and tape).
Description of Plot: Western mixed-grass
prairic site. Dominant grasses are W. Wheat
Grass (Agropyron smithii), Blue Gramma
(Bouteloua gracilis), Needle-and-thread Stipa
comata), Thread-leaved Sedge {Carex Alifolia),
Saltgrass Wistichlis stricta). Plains Muhly
(Muhlenberpia cuspidata). Big Sand Grass
(Calemovilfa longifulia), and Thickspike Wheat
Grass (A. dasystachyum). Dominant shrubs
are Dwarf Sagebrush (Artemisia cana), and
Creeping Juniper Uuniperus horizontalis).
Geound cover 30%. Grasses comprise 80% of
ground cover, forbs 5%. and shrubs 15%.

_ Edge: Bordered on the N by Andrews Creck,

the E by an eroded coulee. on the W and S by
similar prairie habitat. Topography: Rolling.
Elevation: 2350 ft. Weather: Dry throughout
period. Skies overcast fto mostly clear. No
precipitation during any census. Temperatures
55.70°F. Coverage: June 15. 18-19, 21, 23-25;
between dawn and 103S. Total man-hours:
8.25. Census: W. Meadowlark, 1: Vesper
Sparrow, I: Killdeer, +; Brewer's Blackbird,
+: Rufous-sided Towhee, +. Total: 5 species;
2 territorial males or females (497km?. 20/100
acres). Visitors: Marsh Hawk, Mourning
Dove, Barn Swallow, Brown-hcaded Cowbird,
Am. Goldfinch. Remarks: This site is located
within the Little Missouri Nat'l Grasslands
and is periodically grazed. Thanks to Greg
Hiemenz for assistance in censusing, —J. M.
WIEHE and FARRON WALLACE. Zoology
Dept.. N.D. State Univ., Fargo, N.D. 58105.

1979 COUNTS-AMERICAN BIRDS 34:54, 55, 62, 69, 75 (1980)

69. RED CEDAR COULEE. — Location:
North Dakota; Billings Co., 1.5 mi NW of
Medora; NE 1/4 of SW 174, Sec. 15, T140N,
R102W: 46°56'N, 103°33 W, Medora Quad-
rangle, USGS. Continuity: New. Size: 1.54 ha
= 3.8 acres (irregular shape; size determined
by planimetric measurement from acrial photos,
Soil Conservation Service). Description of
Plot: A coulee with three “‘arms’* merging into
one and draining NW toward the Little Mis-
souri River. Predominantly covered with
Rocky Mountain Red Cedar Uuniperus scopu-
lorum) with a small amount of Green Ash
(Fraxinus pennsylvanica) at the NW point of
the coulee. Dominant grasses are Little Rice
Grass (Oryzopsis micrantha), Little Bluestem
(Andropogon scoparius), Big Sand Grass (Cal-
amovilfa longifolia), and Plains Muhly (Muhl-
enbergia cuspidata). Dominant shrubs are
Creeping Juniper Uuniperus horizontalis),
Dwarf Juniper (/. communis), Buckbrush
(Symphoricarpos occidentalis), and Skunk
Bush (Rhus trilobata). Ground cover 10%.
Grasses comprise 30% of cover, forbs 10%,
and shrubs 60%. Edge: Bordered on all sides
by croded Badlands. Topography: Rugged.
Very steeply sloping from a high buttc into the
coulee. Moderately sloping from the head of
the coulee to the bottom of the drainage. Sur-
rounded by Badlands on all sides. Elevation:
2350-2450 fl. Weather: Skies overcast to mostly
clear. Dry throughout period. No precipitation
during any census. Temperatures 40-75°F.
Coverage: June 2, 10-11, 13, 15, 18, 21; July
21 between dawn and 0910. Total man-hours:
7.2. Census: Rufous-sided Towhee, 4 (260,
105); Black-billed Magpic, 1; Black-and-white
Warbler, 1; Chipping Sparrow, 1. Total: 4
species; 7 territorial males or females (455/
km?, 184/100 acres). Visitor: Brown-hcaded
Cowbird. Remarks: Nest located: Black-billed
Magpie. 1. This coulee lies within Theodore
Roosevelt_Nat'} Park (South Unit). The steep-
ness of this sitc made it impossible to obtain
quantitative data on the trees forming the can-
opy. — J. M. WIEHE and FARRON WAL-
LACE. Zoology Dept.. N.D. State Univ.. Far-
go. N.D. 58105.
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40. COTTONWOOD FLOODPLAIN I, —
Location: North Dakota; Billings Co., 1.7 mi
NW Medora; NW 174, SW 1/4, Sec. 185, and
SW 174, SW 1/4, Sec. 16, TI40N, R102W; 46°
S6'N. 103°33' W, Medora Quadrangle, USGS.
Conlinulty: New, Slze: 19 ha = 47 acres (irreg-
ular shaped; size determined by planimetric
measurement from acrial photos, Soil Conser-
vation Service). Description of Plot: Mature
cottonwood floodplain forest. Canopy dom-
inated by Cottonwood (Populus delroides).
Promincat shrubs are Buckbrush Symphor-
carpos occidentalis), Skunk Bush (Rhus trilo-
bata) and Buffdloberry (Shepherdia erpentea)
Ground cover fairly sparse. Major specics
tnclude Big Sand Grass Calomovilfa lungifolia),
Kentucky Blue Grass (Poa pratensis), Marsh
Muhly (Mublenbergia rocemasa), Canada Wild-
rye (Elymus canadensis), Slender Wheat Grass
(4gromron trachycawum) White Sweet Clover
WelTotus alba), and Yellow Succt Clover (M.
officinalis). A quantitative survey of the veg-
ctation revealed the following: Trees 3 in.
diameter and over based on 30 points from the
point-center method, 80/7acre (197/ha); total
basal arca 83.4 fi'/acre. Specics comprising
1. of the total number of tees {tree acre,
rclative density (%), relative deminance, and
frequency in that order): Coltonwood. 47,
58.75, 92.75. 86.7: Roacky Mountain Red
Cedar Uuniperus scopulurum), 31, 38.75, 7.01,
76.7; Green Ash (Fraxinus pennsylvanica), 2,
2.5. 0.23, 6.7. Trces by diamecter size class
{trees/acre, relative density {%3), basal arca in
square feet/acre, and relative dominance in
that order): A (3-6 in.) 22.7, 28.3, 2.5, 1.9: B
(6.1-9 in.) 9.3, 11.7, 2.5. 4.7; C (9.1-15 in.)
127, 15.8. 11.4, 15.6; D (15.1-21 in.} 29.3,
36.7, 50.7, 30.1; E (21.1-27 in.) 6, 7.5, 16.4,
47.7. Ground cover 20%. Grasses comprise
40% of cover, forbs 40%. and shrubs 20%.
Canopy cover about 85%: canopy height 45 to
over 80 ft (average about 70 f1). Edge:
Bordered on SW and NW by the Little Mis-
souri River, on SE by upland prairic, Topog-
raphy: Flat. Elevation: 2340 ft. Weather:
Partly cloudy to clear. Dry throughout period.
No precipitation during any census. Tem-
peratures 40-70°F. Wind calm to IS5 mph
mostly from the S or SE. Coverage: Junc 2, 11,
15.18. 21-24; July 21; between dawn and 0900
and 1930-2035. Total man-hours: 37.2. Cen-
sus: House Wren, 23 (121, 49) Red-qed Vireo,
18 (95, 38); Mourning Dove, 11 (58, 23); Am.
Robin, 9 (47, 19); Rufous-sided Towhee, 9;
Chipping Sparrow, 8 (42. 17); Ovcenbird. 7.5
(39. 16); Com; Flicker, 7 (37, 15); Black-
haded Grosbeak, 65 (M. 14), Warbling Vireo,
6 (32, 13); E. Kingbird. 4 (21, 9): Com. Yellow-
throat, 3 (16, 6} Great Horned Owl, 2: Black-
capped Chickadee, 2; Brown Thrasher, 2;
Red-tailed Hawk, 1; Black-billed Cuckoo, 1
Red-hcaded Woodpecker, 1: Hairy Wood-
pecker, 1; Downy Woodpecker. 1; Blue Jay. I;
Gray Catbird. 1; Starling, 1; Yellow-breasted
Chat, I; Am. Kestrel, +; W, Mcadoulark, +;
Lazuli Bunting. +; Ficld Sparrow, +. Total: 28
specics; 127 territorial males or females (6687

km?*, 2707100 acres).

Visitors: Cooper’s Hawk,
Spotted Sandpiper, Com. Nighthawk., ChHff
Swallow, Empidonar sp.. Black-billed Mag-
pie. Com. Crow, White-breasted Nuthaich,
Swainsons Thrush, Yellow Warbler, Am.
Redstart, Red-winged Blackbird, N. Oriole,
Am. Goldfinch, and Song Sparrow, Remarks:
Nests found (22): Red-tailed Hawk. 1; Mourn:
ing Dove, 7; Black-billed C‘uckoo. 1; Great
Horned Owl, 2;: Com. Flicker, I; Red-hcaded
Voodpecker. 1; Hairy Woodpecker, 1; Downy
Woodpecker, I: Brown Thrasher, 2; Black-
headed Grosbeak. 4; Rufous-sided Towhee, 1.
A large concentration of Com. Grackles was
located at the SW end. They were too numer-
ous to count and sort out into individual pairs
with nest and dependent young. The Red-
tailed Hawk nest apparently failed as did one
Black-headed Grosbeak nest. Interstate 94
passes within 50 yds of the southernmost point
of the plot. This arca is located within the

‘boundaries of Theodore Roosevelt Nat'l Park

(South Unit). —J. M. WIEHE and FARR
WALLACE, Zoology Dept., N.D. State Univ.,,
Fargo. N.D. 58105.
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41. COTTONWOOD FLOODPLAIN II.
— Location: North Dakota; Billings Co., 0.5
mi SW of Medora, NW 1/4, SE 1/4, Sce. 27,
TI4ON. R102W; 46°54'N, 103°3Z7 W, Medora
Quadrangle, USGS. Continuity: New, Size: 13
ha = 32.2 acres (irregular shape; size deter-
mined by planimetric measurement from aer-
ial photos. Soil Conscrvation Service).
Description of Plot: Mature cottonwood
floodplain forest. Canopy deminated by Cot-
tonwood (Pupulus deltoides). Prominent
shrubs arc Buckbrush Symphoricarpos occi-
dentalis), W, Wild Rosc (Rosa woodsii),
Skunk Bush {RAus trilobata), Poison Ivy (Tox-
icodendron nvdbergii), and Choke Chemry
(Prunus virginiana). Major grasses include Big
Sand Grass (Calamovilfa lungifolia). Ken-
tucky Blue Grass (Poa pratensis). and Marsh
Muhly (Muhblenbergia racemosa). Major forbs
include White Sweet Clover W clilotus alba)
and Ycllow Sweet Clover (M. officinalis) A
quantitative survey of the vegetation revealed
the following: Trees 3-in. diameler and over
based on 30 points from the point-center
method, 75/acre {185/ha); total basal area
69.14 ft*/acre. Specics comprising 100% of the
total number of trees (trees/acre, relative den-
sity (%o), relative dominance, and frequency in
that order): Cottonwood, 40.6, 54, 91.67,
96.67; Rocky Mountain Red Cedar Uuniperus
scopulorum), 32.5, 43, 8.05, 86.67; Green Ash
(Fraxinus pennsylvanica), 1.9, 3. 0.28. 6.67.
Trees by diameter size class (trees/acre, rel-
“ative density (To), basal area in square feet/
acre, and rclative dominance in that order): A
(3-6 in.) 24.4, 32.5, 2.6, 1.8; B (6.1-9 in.) 8.8,
11.7, 2.5, 4.7; C (9.1-1S5 in.) 14.4, 19.2, 14.3,
16.4; D (15.1-21 in.) 24.4, 325, 40.4. 27.3; E
(21.1-27 in.} 3.1, 4.2, 9.4, 49.8. Ground cover
25%. Grasses comprise 15% of cover, forbs
25%. and shrubs 60%. Canopy cover about
70%; canopy hecight 45 to over 80 ft (average
about 70 ft). Edge: Bordered an S and SE by
the Little Missouri River., on NW and N by
mixed prairic and an abruptly rising butte
(Badlands). Topography: Flat. Elevalion:
2260 ft. Weather: Overcast to clear. Mostly
partly cloudy. Dry throughout period. No pre-
cipitation during any census. Temperatures
30.-70°F. Winds mostly calm. Coverage: May
26; June 5, 10, 13. 17, 19, 21, 23, 25; July 22:
between dawn and 1000 and 2000-2100. Tetal

man-hours: 34.

Census: Red-eyed Vireo, 16
(123, 50); House Wren, 12(92, 37); Mourning
Dove. 11 (84. 34); Rufous-sided Towhee, 10.5
(81, 33); Ovenbird. 10(77, 31); Chipping Spar-
row, 8.5 (65, 26); Warbling Virco, 8 {61, 25)
Com. Flicker, § (38, 16); Com. Yecllowthraat,
4.5 (3S. 14); Black-hcaded Grosbeak, 4.5;
Lazuli Bunting, 4.5;: E. Kingbird, 4 (3}, 12);
Am. Robin, 4; Red-hcaded Woodpecker, 2;
Blue Jay, 2; Am. Redstart, 2; ¥icld Sparrow,
2; Red-tailed Hawk. 1: Turkey. I: Hairy
Woodpecker, 1: Downy Woodpecker, I;
Black-and.white Warbler, ]; Mallard, +;
Ring-necked Pheasant, +; Yellow-breasted
Chat, +; Com. Grackle, +. Total: 26 species;
115.5 terntorial males or females (886/km?,
3597100 acres). Visitors: Black-billed Cuckoo,
Great Horned Owl, Com. Nighthawk, Black-
billed Magpic., Com. Crow, Blackcapped
Chickadec, White-breasted Nuthatch, Yellow
Warbler, W. Mcadowlark. Orchard Oriole. N.
Oriole, Rusty Blackbird. Brown-headed Cow-
bird., Am. Goldfinch, Song Sparrow.

Remarks: Nests found (13): Red-tailed Hawk, .

1; Turkey, I; Mourning Dove, 4; Com. Flicker,
I; Downy Woodpecker, I; E. Kingbird, I;
House Wren, I; Black-hcaded Grosbeak, 2:
Ficld Sparrow. I. This site is located on the
Chateau de Mores Historical Site (State His-
torical Socicty). Thanks to J. Frank Casseland
Greg Hicmenz for assistance in censusing. —
J. M. WIEHE and FARRON WALLACE.
Zoolugy Dept.. N.D. State Univ., Farpo, N.D.
58105,
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42. ASH - COTTONWOOD DRAW. —
Location: North Dakota; Billings Co., 9 mi §
Medora; SE 1/4 of SW 1/4, Sec. 12, T138N,
R102W; 46°47 N, 103°30' W, Tracy Mountain
Quadrangle, USGS. Continuity: New. Size: 3

_ha = 7.4 acres (size determined by planimetric

measurement from aerial photos, Soil Conser-
vation Service). Description of Plot: Mature
ash-cottonwood draw. Dominant canopy trees
are Green Ash (Fraxinus pennsylvanica) and
Black Cottonwood (Popufus trichocarpa). Prom-
inent shrubs are Buckbrush (Symphoricarpos
occidentalis) and W. Wild Rose (Rasa woodsii).
Ground cover fairly sparse. Major species
include Little Rice Grass (Oryzopsis micran-
tha) and N. Bedstraw (Galium boreale). A
quantitative survey of the vegetation showed
the following: Trees 3-in. diameter and over
based on 30 points from point-center method,
126/acre (363/ha); total basal area 32.18 ft¥/
acre. Species comprising 100% of the total
number of trees (trees/acre, relative density
(%), relative dominance, and frequency in that
order): Green Ash, 71, 37, 13.5, 93; Black Cot-
tonwood, 54, 48, 81, 73; Rocky Mountain Red
Cedar Uuniperus scopulorum), 16, 11, 3.4, 30;
Box-clder (Acer negundo), 6, 4, 2.24, 13. Trees
by diameter size class (trees/acre, relative den-
sity (%), basal area in square fect/acre, rel-
ative dominance in that order): A (3-6 in.)
69.3, 55, 7.1, 10; B (6.1-9 in.) 30.1, 24, 9.4, 31;
C(9.1-15in.) 26.6, 21, 15.7, 59. Ground cover
20%. Grasses comprise 15% of cover, forbs
15%, and shrubs 70%. Canopy cover about
90%; canopy height 5 to over 60 ft, average
height about 45 ft. Edge: Bordered on N by a
stecp Red Cedar covered slope; other edges by
upland prairie. Topography: A wooded coulee
(draw) sloping down toward the north. Eleva-
tion: 2750-2800 ' ft. Weather: Fairly dry
throughout period. Skies clear to partly
cloudy; no precipitation. Temperatures
35-75°F. Coverage: May 16, 18, 28, 31; June
14, 16, 19-20. 22; between dawn and 0945 and
2025-2125. Total : man-hours: 10.2. Census:
Rufous-sided Towhee, 7 (234, 95); Ovenbird, 4
(134, 4% Chipping Sparrow, 4; Red-¢yed Vireo,
3 (100, 41); Lazuli Bunting, 3; House Wren, 2;
Com. Flicker, 1; Am. Robin, 1; Black-and-
white Warbler, 1; Total: 9 species: 26 ter-
ritorial males or females (868/km?, 3517100
acres). Visitors: Sharp-shinned Hawk, Tur-
key. Mourning Dove, Saw-whet Owl, Black-
capped Chickadee, Red-breasted Nuthatch,
Brown Thrasher. Remarks: This is the only
area in the state where Black Cottonwoed is
found; this species is rarely found E of the
Rocky Mountains. A spring and a stock tank
are located near 'the bottom of this draw.
Heavy cattle use of this area has resulted in
sparse ground cover. No reproduction of
Black Cottonwood was evident at this site. —
J. M. WIEHE and FARRON WALLACE,
Zoology Dept., N.D. State Univ., Fargo, N.D.

58105.

~

43. ASH-ELM HARDWOOD DRAW, —
Location: North Dakota; Billings Co., 10 mi §
Medora; SE 174, NW 1/4, Sec. 13, TI138N,
R102W; 46°46'N. 103°30°'W, Tracy Mountain
Quadrangle, USGS. Continuity: New. Size:
287 ha = 7.1 acres (irregular shape; size
determined by planimetric measurement from
aerial photos, Soil Conservation Service),
Description of Plot: Mature ash-elm hard-
wood draw. Dominant canopy trees are Green
Ash (Fruvinus pennsylvanica) and Am. Elm
(Ulmus americana). Prominent shrubs are W,
Wild Rose (Rosa woodsii), Buckbrush (Sym-
pharicarpos vccidentulis), Choke Cherry (Pru-
nus virginiana), Skunk Bush (Rhus trilobata),
and Buffaloterry (Shephendia argentea). Major
grasses and forbs are Kentucky Blue Grass
(Poa pratensis), Little Rice Grass (Oryzopsis
micruntha), and N. Bedstraw (Galium boreale).
A quantitative survey of the vegetation pro-
vided the following data: Trees 3-in. diameter
and larger based on 30 points from point-
center methad, 214.52/acre (530/ha); total
basal area 84.97 fi¥/acre. Species comprising
98% of the total number of trees (trees/acre,
relative density (%), relative dominance, and
frequency in that order): Green Ash, 146.6,
68.3, 65.23, 93.3; Am. Elm, 60, 27.5, 34, 66.7;
Red Cedar Uuniperus scopulorum), 5.36, 2.5,
0.356, 6.67. Trees by diameter size class (trees
/acre, relative density (%), basal arca in
square fect/acre, and relative dominance in
that order): A (3-6in.) 71.5, 33.3, 7.98, 1.84; B
(6.1-9 in.) 85.8, 40, 26.1, 5.02; C {9.1-15 in.)
48.3, 22.5, 32.8. 11.2; D (15.1-21in.) 7.2, 3.3,
12.4, 28.3; E (21.1-27 in.) 1.8, 0.8, 5.9, 53.6.
Ground cover 30%. Grasses comprise 10% of
cover, forbs 10%, and shrubs 80%. Canopy
cover about 70%; canopy height 15-40 ft, aver-
age about 3O ft. Edge: Bordered on N and E
by open prairie, on S by a shrubby transition
zone from trees to prairie. Elevation: 2750-
2800 ft. Topography: Located on the N-facing
slope of a broad coulee draining to the W,
Fairly flat bottom in the draw rising to the SE.
The plot rises to the S, up the N-facing slope
toward the top of a high plateau. Weather:
Fairly dry-throughout period. Skies mostly
clear; no precipitation. Temperatures 35-75°F.
Coverage: May 16. 30; June 1. 14. 16, 19-20,
22: between dawn and 0950 and 2030-2130.
Total man-hours: 10.33. Census: Rufous-
sided Towhee, 8 (278, 113); House Wren, 3.5
{122. 49); Red-eyed Vireo, 3 (104, 42); Yellow-
breasted Chat, 2; Lazuli Bunting, 2; Chipping
Sparrow, 2; Field Sparrow, 2; Cooper’s Hawk,
1; Long-cared Owl, 1;: Com. Crow, I; Black-
capped Chickadee, |; Black-and-white War-
bler, 1: Am. Redstart, 1; Lark Sparrow, I.
Total: 14 species: 29.5 territorial males or
females (1027/km?, 4157100 acres). Visitors:
Ring-necked Pheasant Turkey. Rusty Black-
bird, Am. Goldfinch, Song Sparrow. Remarks:
Nests located (3): Com. Crow, |; Black-capped
Chickadee, I: Chipping Sparrow, 1. Heavy
cattle use (trail plus grazing) along the bottom
of this SE to NW oriented draw. Special
thanks to J. Frank Cassel for assistance in cen-
susing, —J. M. WIEHE, Zoology Dept., N.D.
State Univ., Furgo, N.D. 58105.
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126. PONDEROSA PINE I. — Location: ‘

North Dakota; Slope Co.. 11 mi NW Amidon

NW's, NW's, See. 21, T136N. R102W: 46°
35N, 103°30°W. U.S. Forest Service, Little
Missouri Nat'l Grasslands map. Centinuity:
New. Size: 20.25 ha = 50 acres (rectangular,
borders dectermined by compass and measur-
ing tape). Description of Plot: Canopy almost
entirely mature Ponderosa Pine (Pinus pon-
derosa). Prominent shrubs are: Buckbrush
Symphoricarpos occidentalis} and Creeping Juni-
per Vuniperus horizantalis). Major grasses
are: Little Bluestem (Andropogon scopurius),
Side-oats Gramma Bouteloua curnpendula), Big
Sandgrass (Calumovilfa longifolia), W. Wheat
Grasy (Agropyron smuithii), Plains Muhly
Wuhlenbergia cuspiduta), Thread-leaved Sedge
(Carex filifolia). Necdle-and-thread (Stipa
comuta), Red Three-awn (ristida longiseta),
and Bluebunch Wheat Grass (A. spicatum). A
quantitative analysis of the area showed the
following: Trees 3 in. diameter and over based
on 30 points from the point-center method,
105.64 trees/acre (260.937ha); total basal area
50.8 ft’/acre. Species comprising 100% of the
total number of trees (irees/acre, relative den-
sity (%), relative dominance, and frequency in
that order): Ponderosa Pine, 100.36. 9S, 97.5,
100; Green Ash (Fraxinus pennsylvanica). 44,
4, 2.34. 13.3; Rocky Mountain Red Cedar
Uuniperus scopulorum). 0.88. 1. 0.15. 3.3.
Trees by diameter size class (trees/acre. rel-
ative density (%), basal arca in square/acre.
and relative dominance in that order): A (3-6
. in) 35.2. 33.3. 4.9, 2.3; B (6.1-9 in.) 30. 28.3,
10.2. 5.6; C (9.1-15 in0) 37, 35, 28.2, 12.7. D
(15.1-21 in.) 2.6, 2.5. 5.1, 32.2; E(21.1-27 in.)
0.9. 0.8, 2.5. 47.2. Ground cover 30%. Grasses
comprise 75% of cover, forbs 5%, and shrubs
20%. Canopy cover about 35%. Canopy 20-50
fi, average height about 40 ft. Edge: Bordered
on S by a pine-to-open prairie transition; on
other 3 sides by similar habitat. Topography:
Series of pine covered ridges and slopes.
Ridges muderately fo steeply sloping into
draws between ridyes. Elevation 2550-2600 ft.
Rocky outcrops frequent on area. Weather:
Fairly dry throughout. except for high winds
and heavy rainfall the night of June 18-19. No
rain during any census. Coverage: June 9.
12-20; 0355-1010 and: 2000-2155. Total man-
hours: 41. Census: Chipping Sparrow. 18 (89,
36); Ovenbird, 12 (59, 24); Rufous-sided Tow-
hee. 6.5 (32. 1J); Black-and-white Warbler, S
{25. 10); Black-capped Chickadee, 4 (20, 8);
Com. Yellowthroat, 3 (15, 6): Yellow-rumped
Warbler, 2.5; Mourning Dove. 1.5: Marsh
Hawk, I; Com. Crow, +. Total: 10 species:
53.5 territorial males-and females (264/km?,
107/100 acres). Visitors: Merlin, Turkey.
Great Horned Owl, Poor-will, Com. Night-
hawk. Com. Flicker, House Wren, Am. Robin,
Muountain Bluebird, W. Meadowlark, Red
Crossbill.  Remarks: Nest found: Marsh
Hawk. 1. A female Turkey attacked one of us,
but nu nest o young could be tocated. Several
youny of the year were observed with their
parents, especially Chipping Sparrows. Farron
Wallace and Greg Hicnienz helped lay out the
area. — J. FRANK CASSEL. JAY CASSEL
and J. M. WIEHE, Zvolugy Dept., N.D. Stute
Univ,, Furgo, N.D. 533105.

127. PONDEROSA PINE II. — Location:
North Dakota; Slope Co.. 9.5 mi NW,
Amidon; NE'., SW'i, Sce. 14, TI3I6N,
R102W: 46°35'N., 103°28°'W, Rocky Ridge
Quadrangle, USGS. Continuity: New. Size:
4.05 ha = 10 acres (square, measured with
compass and tape). Description of Plots
Mature Ponderosa Pine (Pinus ponderosa)
stand forming canopy. Prominent shrubs are
Creeping Juniper Uuniperus horizontalis) and
Buckbrush  Gympkoricarpos Jccidentalis).
Major grasses and forbs are Little Bluestem
(Andropogon scoparius), Side-oats Gramma
(Bouteloua curtipendula), Plains Muhly
(Muhlenbergia cuspidata), Bluebunch Wheat
Grass (Agropyron spicatum), Big Sand Grass
(Calamovilfa longifolia), and Yellow Swect
Clover WMelilotus officinalis). A quantitative
analysis of the area showed the following:
Trees 3 in. diameter and over based on 30
points from point-center method, 153.71/acre
(379.67/ha); total basal area 383.46 ft*/acre.
Species comprising 100% of the total number
of trees (trees/acre, relative density (%),
relative dominance, and frequency in that or-
der): Ponderosa Pine 15243, 99.2, 99.7, 100;
Green Ash (Fraxinus pennsylvanica) 1.28,
0.08, 0.03, 3.3. Trees by diameter size class
(trees/acre, relative density (%), basal area in
square fU/acre, and relative dominance in that
order): A (3-6 in.) 61.5, 40. 7.5, 4.3; B (6.1-9
in.) 46.1, 30, 13.8, 10.6; C (9.1-15 in.) 42.3,
27.5, 31.8, 26.6; D (15.1-21 in.) 3.8, 2.5, 6.3,
58.6. Ground cover 25%. Grasses comprise
35%% of cover, forbs 5%, and shrubs 60%.
Canopy cover about S0%; canopy height 20-40
ft. average height about 30 ft. Edge: Bordered
on NE and SE sides by pine-to-prairie tran-
sition. Bordered on NW and SW sides by
similar Ponderosa Pine habitat. Topography:
Series of high pine-covered ridges and slopes.
Moderate to steep slopes into NW draining
draws. Rock outcrops frequent on arca.
Weather: Fairly dry throughout period. Skies
mostly partly cloudy. No precipitation during
any census. Temperatures 35-85°F. Coverage:
June 9, 13-19; between dawn and 1100 and
2050-2140. Total man-hours: 12.42. Census:
Chipping Sparrow, 3.5 (86, 35); Rufous-sided
Towhee, 2.5: Com. Nighthawk, +. Total: 3
species: 6 territorial males or females
{1487km?, 607100 acres). Visitors: Mourning
Dove, Great Horned Owl, Poor-will, Com.
Flicker, Black-billed Magpie, Black-and-
white Warbler, Yellow-rumped Warbler, W.
Meadowlark. Remarks: Turkey scat were scen
on the area frequently. Thanks to Farron
Wallace for assistance in censusing. — JAY
CASSEL J. FRANK CASSEL and J. M.
WIEHE. Zoolugy Dept.. N.D. Staie Univ.,
Furgo, N.D. 58105.
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1980 Counts
AMERICAN BIRDS
35:77, 79-84 (1981)

AVIAN COMMUNITY STUDIES IN
NORTH DAKOTA

Renewed and increasing interest in exploit-
ing the vast lignite reserves in North Dakota
is motivating serious concern about the
environmental impact of strip mining.
Special attention is being given to the prob-
lems arising from the possible destruction
and the lcgally required reclamation of
s 'woody draws.” Wooded habitats in the
grassland biome are usually restricted to
floodplains and to steeper drainage courses
known locally as draws. In these draws, trees
(Fraxinys, Ulmus, Populus), scldom over 50
fu tall, are interspersed with tall shrubs
(Prunus, Cralacgus, Shepherdia, Amelan-
chier, Eleagnus), short shrubs (Symph?ricar-
pos, Rosa, Artemisiaj; and/or extensions of
prairie  grassland. Many draws have no
woody veczetauon of only shrubs. Hence,
ispersion and islands of woody
growth are tvpical. The fragile nature of the
badiands and the relative scarcity of natural
apoded arcas make the preservation of an
adequate number of them essential to retain-
ing the integrity of the ecology of the nor-

thern plains.

patchy d

The following counts, and others included -~

under the appropriate habitat classes, record
some of the data derived from studies in cen-
tral North Dakota on the Glepharold Mine
arca ncar Stanton supported by Consol'ida-
tion Coal Company in response 10 Questions
from N.D. Public Service Commission. Re-
ports by John Fleckenstein and Steve Mack
cover this area. In the SW part of the state,
.tudies by Greg Hiemenz and Farron Wallace

reporton birZs in natural, planted, and recla-
mation wosZed arcas done as part of a study

vy the North Dakota Gume and Fish Depart-
—ent in coaperation with and supported by
:re Burcau of Land Management. Other
matural worsied areas in the badlands area
:e2 ¢ John Wiche, Farron Wallace

szt SLUCE : d
ard others in 1979 and by Rick Hopkins and -
vdichacl Scbh ~artz in 1980, supported by the

Eorest Servizz. Allare working under grants
by the varizs agencies to North Dakota
2lite Un.esruity.—J. FRANK CASSEL,
2 N.D.S.U., Fargo, N.D.

Zoology D2zt
£z2105.

111.MIXED PRAIRIE I.—Locatlon:
North Dakota; Billings Co., 3 mi W Mecdora,
SE 1/4, SE 1/4, Scc. 19, TI4ON, R102W;
46°SS'N, 103°36°W, Medora Quadrangle,
USGS. Contlnuity: Established 1979. Size:
4.05 ha = 10 acres. Description of Plot: See
AB 34:69 (1980). Westher: Skics clear to
overcast. Temperatures 45°-74°F. Winds
calm to 25 mph. Coverage: Apr. 25; May 10,
23, 30; June 3, 10, 17, 20-21; 0425-0830 and
2025-2045, MDT. Totdl hours: 7.5. Census:
W. Meadowlark, 2; Mourning Dove, 1;
Vesper Sparrow, 1. Total: 3 species; 4 ter-
ritorial males or females (99/km?, 40/100
acres). Yisitors: Marsh Hawk, Sharp-tailed
Grouse, Killdeer, Brown-hecaded Cowbird,
Grasshopper Sparrow, Clay-colored Spar-
row, Ficld Sparrow. Remarks: One Moumn-
ing Dove nest located. This site is located
within the Little Missouri Nat'l Grasslands
and is grazed. Thanks to Farron Wallace for
-assistance in censusing.—MICHAEL D.
SCHWARTZ and RICK HOPKINS,
Zoology Dept., N.D. State Univ., Fargo,
N.D. 5810S.

112.MIXED PRAIRIE Il.—Location:
North Dakota; Billings Co., 10 mi S Mcdora
SW 174, NE 1/4, Sec. 13, Ti138N, R102W;
46°45'N, 103°30°W, U.S. Forest Service
Nat'l Grasslands Map. Continuity: New, Size:
10.1 ha = 25 acres (rectangular size deter-
mined by compass and tape). Description of
Plot: The predominant grasses include
Needle-and-thread (Stipa comara), W. Wheat
Grass (Agropyron smithii), and Blue Grama
(Bouteloua gracilis). Locally abundant
grasses were Little Bluestem (Andropogon
scoparius) and Prairie Sandreed (Calomovilfa
longifolia). Threadleaf Sedge (Carex filifolia)
was also abundant. A patch of Wolfberty
(Symphoricarpos occidentalisy was located
near the center of the plot. A few scattered
Silver Sage (Artemisia cana) were found.
Because of drought conditions the vegetation
was poorly developed. Edge: Bordered on all
sides by similar grasslands. There is a brushy
draw ncar the S boundary and a hardwood
draw a short distance from the N boundary.
Topography: Gently rolling prairie, sloping
slightly E. Elevation: 2926 ft. Weather: Skies
clear 1o overcast. Winds calm to 15 mph.
Temperatures 33-65°F. Coversge: Apr. 29;
May 12, 27; June 1, 5, 11, 18, 22; 0420-0745,
MDT. Total hours: 6.6 Census: W, Mceadow-
lark, 2; Brewer's Blackbird, 1. Total: 2
specics; 3 territorial males or females
(30/kxml, 127100 acres). Visitors: Sharp-
tailed Grouse, Gray Partridge, Long-billed
Curlew, Upland Plover, Mourning Dove,
Horned Lark, Black-billed Magpie, Com.
Crow, Vesper Sparrow. Remarks: This grass-
1and is located within the Little Missouri Nail
Grasslands and is grazed by cattle—
MICHAEL D. SCHWARTZ and RICK
HOPXINS, Zoology Dept., N.D. State
Univ., Fargo, N.D. 58105.
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132. COTTONWOOD FLOODPLAIN
I.—Location: North Dakota; Billings Co.,
1.7 mi NW Medora, NW 1/4, SW 1/4, Scc.
15, and SE 1/4, Sec. 16, TI40N, R102W;
46°56'N, 103°33°W, Medora Quadrangle,
USGS. Continuity: Established 1979. Size: 19
ha = 47 acres. Description of Plot: Sce AB
34:54 (1980). Weather: Skies clecar to over-
cast. Temperatures 29-84°F. Winds calm to
15 mph. Coverage: Apr. 28; May 11, 30; June
3.4, 9, 17, 20, 22; 0H45-0925 and 1905-2120,
MDT. Total hours: 35.5. Census: House
Wren, 16 (84, 34); Mourning Dove, 15 (79,
32); Am. Robin, 12 (63, 26); Rufous-sided
Towhee, 12; Chipping Sparrow, 12; Com.
Flicker, 8 (42, 17); Red-eyed Virco, 8; Oven-
bird, 7 (37, 15); E. Kingbird, 5 (26, 11);
Black-capped Chickadee, 4 (21, 9); Warbling
Vireo, 4; Am. Kestrel, 3 (16, 6): Starling, 3;
Black-headed Grosbeak, 2.5: Hairy
Woodpecker, 2; Downy Woodpecker, 2;
Black-and-white Warbler, 2; Com.
Yellowthroat, '2; Field Sparrow, 1.5; Red-
tailed Hawk, 1; Turkey, 1:; Ring-necked
Pheasant, I; Red-headed Woodpecker, I
Blue Jay. I; White-breasted Nutharch, I
Yellow Warbler, 1; N. (Baltimore) Oriole, 1;
N. (Bullock's): Oriole, 1; Lazuli Bunting, 0.5.
Total: 28 species (29 forms); 130.5 territorial
males or females (686’Lm2. 2787100 acres).
Yhsitors: Mallard, Com. Nighthawk, Belted
Kingfisher, Empidonax sp., Black-billed
Magpie, Brown Thrasher, W. Mcadowlark,
Am. Redstart, Red-winged Blackbird, Or-
chard Oriole, Brown-hcaded Cowbird, Am.
Goldfinch, Red Crossbill. Remarks: Nests
located (21): Red-tailed Hawk, 1; Turkey, 1;
Mourning Dove, 5; Com. Flicker, 3; E.
Kingbird, 2; House Wren, 1; Am. Robin, 3;
Starling, 3; Black-hcaded Grosbeak, 2.
Species showing substantial decreases were:
Great Horned Owl, 2to 0;House Wren, 23 to
16; Red-cyed Virco, 18 1o 8; Black-headed
Grosbeak, 6.5 1o 2.5. Species showing in-
creases were: Am. Kestrel, + to 3, Mourning
Dove, 11 to 15; Chipping Sparrow, 8 to 12.
This area is located within the boundaries of
Theodore Roosevelt Nat'l Pack (South Unit).
This site may receive some grazing [rom a
herd of bison. Thanks to Farron Wallace for
assistance in censusing.—RICK HOPKINS
and MICHAEL D. SCHWARTZ, Zoology
Dept., N.D. State Univ., Fargo, N.D. 58105.

133. COTTONWOOD FLOODPLAIN
I1.—Location: North Dakota; Billings Co.,
0.5 mi SW Mcdora, NW }/4, SE 1/4, Sec. 27,
TI40N, RI102W; J46°54'N, 103°32'W,
Medora Quadrangle, USGS. Continuily:
Established 1979. Size: 13 ha = 32.2 acres.
Description of Plot: See AB 34:54 (1980).
Weather: Skies clear to overcast.
Temperatures 28-78°F. Winds calm to 20
mph. Coverage: Apr. 25; May 7, 22, 31; June

"4, 10, 18, 21, 24; 0435-1100 and 1910-2050,

MDT. Total hours: 29.5. Census: House
Wren, 10(77, 31); Rufous-sided Towhee, 10;
Com. Flicker, 8 (61, 25); Red-eyed Vireo, 8;
Ovenbird, 8; Am. Robin, 7 (54, 22); Mourn-
ing Dove, 6 (46, 19); Chipping Sparrow, 6; E.
Kingbird, 3 (23, 9); Black-hcaded Grosbeak,
3; Red-headed Woodpecker, 2; Hairy Wood-
pecker, 2; Blue Jay, 2; Warbling Vireo, 2;
Com. Yellowthroat, 2; Ficld Sparrow, 1.5;
Am. Kestrel, 1; Ring-necked Pheasant, |;
Black-billed NMagpie, 1: Black-capped Chick-
adee, 1; White-breasted Nuthatch, 1; Star-
ling, 1; Black-and-white Warbler, I; Am.
Redstart, 1; Yellow Warbler, 0.5; Brown-
hcaded Cowbird, 0.5; Lazuli Bunting, 0.5.
Toatal: 27 species; 90 territorial males or fe-
males (691/km?, 280/100 acres). Yisitors:
Great Blue Heron, Mallard, Cooper’s Hawk,
Turkey, Com. Nighthaw}, Belied Kingfisher,
Downy Woodpecher, W. Wood Pewee,
Com. Crow, Gray Catbird, Brown Thrasher,
Yellow-breasted Chat, W. Meadowlark, N.
Baltimore) Oriole, N. (Bullock's) Oriole,
Com. Grackle, Am. Goldfinch. Remarks:
Nests located (10): Mourning Dove, }; Com.
Flicker, 2; Red-hecaded Woodpecker, I;
Hairy Woodpecker, I: E. Kingbird, 1; White-
breasted Nuthaich, 1; Am. Robin, 1; Black-
headed Grosbeak, 1: Rufous-sided Towhee,

1. Species showing substantial decreases’

were: Red-eved Virco, 16 to 8: Mourning
Dove, 11 to 6;: Warbling Vireo, 810 2: Lazuli
Bunting, 4.5 10 0.5. Territorial males decreas-
ed from 1155 10 90.—MICHAEL D.
SCHWARTZ and RICK HOPKINS, Zool-
ogy Dept., N.D. Siate Univ., Fargo, N.D.
358105.
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125. ASH-COTTONWOOD DRAW,.
—Locatlon: North Dakota; Billings Co., 9 mi
S Medora; SE 174, SW 1/4, Sec. 12, T138N,
RI02W; 46°47'N, 103°30' W, Tracy Moun-
tain Quadrangle, USGS. Contlauily:
Established 1979. Size: 3 ha = 7.4 acres.
Description of Plat: See AB 34:42 (1980).
Weather: Skies clear to overcast. Light rain
during one count. Temperatures between
35-82°. Winds calm to 20 mph. Coverage:
Apr. 29; May 12, 29; June 1, S, 11, 18, 22,
24-25: 0430-0940 and 1910-2025, MDT. Total
hours: 15.25. Census: Rufous-sided Towhee,
8 (267, 108); Ovenbird, 5 (167, 68); Mourning
Dove, 3 (100, 41); Black-and-white Warbler,
3; Am. Redstart, 3; Chipping Sparrow, 3:
Com. Flicker, 2; Am. Robin, 2; Red-eyed
Vireo, 2; Black—capped Chickadee, 1} Lazuli
Bunting, 1. Total: 11 species; 33 territorial
males or females (1102/km3, 4467100 acres).
Visitors: Marsh Hawk, Am. Kestrel, Turkey,
Com. Crow, House Wren, Gray Catbird,
Brown Thrasher, W. Mecadowlark, Vesper
Sparrow, Field Sparrow. Remarks: Nests
found (3), Mourning Dove; 1; Com. Flicker,
2. Heavy cattle use of the area has resulted
in sparse ground cover. Thanks to Farron
Wallace for asdistance in censusing.—
RICK HOPKINS and MICHAEL D.
SCHWARTZ, Zoology Dept., N.D. State
Univ., Fargo, N.D. 58105. ’

126. ASH - ELM HARDWOOD DRAW,
1.—Location: North Dakota; Billings Co., 10
mi S Mecdora (SE 174, NW 1/4, Sec. 13,
TI138N, RI02W); 46°46° N, 103°30° W, Tracy
Mountain Quadrangle, USGS. Coatinuity:
Established 1979. Size: 2.87 ha = 7.1 acres.
Description of Plot: Sce AB 34:55 (1980).
Weather: Skics ¢lear to overcast. Light rain
during 1 count. Temperatures 24-82°F.
Winds calm to 20 mph. Coverage: Apr. 26;
- May 8, 27, 29; Junc 1, 5, 11, 22, 24-25;
© 0430-0955 and 1910-2025, MDT. Total
hours: 15.75. Census: Rufous-sided Towhee,
16 (557, 225); Chipping Sparrow, 4 (139, 56);
Red-cyed Vireo, 3 (104, 42); Black-and-white
Warbler, 3; Field Sparrow, 2.5, Am.
Redstart, 2; Lark Sparrow, 2; Turkey, 1;
Black—<apped Chickadee, 1; Am. Goldfinch,
1; Lazuli Bunting, 1; Vesper Sparrow, 1.
Total: 12 species; 37.5 territorial males or
females (lJOS/km’, 5287100 acres). Visitors:
Swainson's Hawk, Sharp-tailed Grouse,
Com. Crow, House Wren, Brown Thrasher,
Am. Robin, Mountain Bluebird, Yellow
Warbler, Ovenbird, Com. Yellowthroat,
Com. Grackle, Brown-hcaded Cowbird,
Song Sparrow. Remarks: Nests located (2):
Rufous-sided Towhee, Ficld Sparrow. Ap-
proximately 15 young Turkcys were seen on
the plot. Rufous-sided Towhees showed a
substantial increase from 8 to 16. Black-and-
white Warblers increased from 1 to 3. House
Wrens decreased from 3.5 10 0 and Yellow-
breasted Chats decreased from 2 1o 0. There
is heavy cattle use along the botiom of this
draw. Thanks to Farron Wallace for assis-
tance in censusing.—AMICHAEL D.
SCHWARTZ and RICK HOPKINS, Zoo-
logy Dept., N.D. Siate Univ., Fargo, N.D.

38105,

142. PONDEROSA PINE l.—Location:
North Daklota; Slope Co., 11 mi NW
Amidon, NW 174, NW’ 1/4, Scc. 21, TI36N,
R102W; 46°35'N, 103°30°W, U.S. Forest
Service, Little Missouri Nat'l Grasslands
Map. Contiauity: Esiablished 1979. Size:
20.23 ha = 50 acres. Description of Plot: Sce
AB 34:75 (1980). Weather: Skies clear 1o
overcast. Temperatures 34-65°F, Winds calm
10 20 mph. Coverage: Apr. 30; May 13, 29;
June 2. 6, 12, 16, 18-19; 035-0905 and
1500-2045, MDT. Total hours: 27.6. Census:
Chipping Sparrow, 24.5 (121, 49); Rufous-
sided Towhee, 11.5 (57, 23); Ovenbird, 9.5
(47, 19); Com. Ycllowthroat, 8 (40, 16}
Black-capped Chickadee, 5.5 (27, 11): Black-
and-white Warbler, § (25, 10); Mourning
Dove, 4.5 (22, 9); Red-breasted Nuthaich, 3.5
(17, 7); Yellow-rumped Warbler, 3.5; Am.
Kestrel, 1; Turkey, 1; Red-eyed Vireo, I3
Ring-necked Pheasant, +. Total: 13 species,
78.5 territorial males or females (388/km?,
1577100 acres). Visitors: W. Kingbird, Com.
Crow, White-breasted Nuthatch, House
Wren, Am. Robin, Mountain Blucbird,
Yellow Warbler, Bay-breasted Warbler,
Com. Grackle, Brown-headed Cowbird, Red
Crossbill, Clay-colored Sparrow. Remarks:
Nests Jocated (2): Mourning Dove, Chipping
Sparrow. Five immature Turkeys were scen.
The following speties showed substantial in-
creases: Com. Yellowthroat, 3 to 8; Rufous-
sided Towhee, 6.5 to 11.5: Chipping Spar.
row, 18 1o 24.5. Territorial males increased
from 53 1o 78.5. Thanks to Farron Wallace
for assistance in censusine.—A/CHAEL D.
SCHWARTZ and RICK HOPKINS,
Zoology Dept., N.D. State Univ., Fargo,

N.D. 58105.

143. PONDEROSA PINE I.—Location:
North Dakota; Slope Co., 9.5 mi NW
Amidon, NE 1/4, SW 1/4, Sec. 14, T136N,
R102W, 46°35'N, 103°28°W, Rocky Ridge
Quadrangle, USGS. Continulty: Established
1979. Size: 4.05 ha = 10 acres. Description of
Plot: Sce AB 34:75 (1980). Weather: Clear (o
mostly cloudy. Temperatures 33-67°F. Winds
calm to 20 mph. Coverage: Apr. 27; May 9,
29; June 2, 6, 12, 16, 18-19; 0425-0820 and
1905-1955, MDT. Tota! hours: 1l. Census:
Chipping Sparrow, 5 (124, 50); Rufous-sided
Towhee, 3 (74, 30); Turkey, 1; Black-capped
Chickadee, 1; Yellow-rumped Warbler, 1.
Total: 5 species; 11 territorial males or
females (272/km?, 1107100 acres). Visitors:
Mourning Dove, Black-billed Magpie, White-
breasted Nuthatch, Ovenbird, Com. Yellow-
throat, Red Crossbill, Field Sparrow.
Remarks: Nest located: Turkey. Chipping
Sparrows incrcased from 3.5 to 5. New
nesting species were: Turkey, Black-capped
Chicladee, Yecllow-rumped Warbler, Ter-
ritorial males increased from 6 to 11. Thanks
to Farron Wallace [for assistance in
censusing.—RICK  HOPKINS and
MICHAEL D. SCHWARTZ, Zoology
Dept., N.D. State Univ., Fargo, N.D. 58105.
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137. RED CEDAR - MIXED GRASS
PRAIRIE DRAW.—Location: North
Dakota; Billings Co., 11 mi S Medora, SE
174, NW /4, Scc. 23, TII8N, RI102W;
46°45'N, 103°31'W, U.S. Forest Service,
Little Missouri National Grasslands Map.
Continuity: New (1979). Slze: 2.6 ha = 6.4
acres (irregular shape; size determined by
planimetric measurement of aerial photos,
Soil Conservation Service). Description of
Plot: A mixed grass prairic coulee with Rocky
Mountain Cedar (Juniperus scopulorum)
growing on the N-facing slope¢. Dominant
grasses are W. Wheat Grass (Agropyron
smithir), Blue Grama (Boutcloua gracilis),
Big Sand Grass (Calamovilfu lungifolia), Lit-
tle Bluestem (Andropogon scoparius), Plains
Muhly (Muhlenbervia cuspidaia), and Side-
oats Grama (8. curtipendula). Dominant
<hrubs are Skunk Bush (Rhus trilobata),
Dwar{ Sagebrush (Arremisia cana),
Woltberry (Symphoricarpos occidentalis),
Butfaloberry (Shepherdia argentea), and
Creeping Juniper (/. horizonalis). Ground
vover 157, Grasses comprise 50% of cover,
forbs 57, and shrubs 45%. Edge: Bordered
on all sides by mixed grass prairie]
Topography: Moderate eroded slopes into
the coulee from surrounding rolling prairie.
Elevation: 2450 ft. Weather (1979): Skies
mostly clear to. overcast. Temperatures
55.70°F; (1980): Skies clear to overcast. Light
rain during | census count. Temperatures
25.65°. Winds calm to 15 mph. Coverage
(1979): June 12, 14, 16, 19-22, 24, 26; bet-
ween dawn and 1000 and 2000-2030. Total
hours: 11.2. (1980): Apr. 26; May 8, 27; June
1. 5, 11, 18, 22; 0430-0810, MDT. Total
hours: 7.3, Census (1979): Rufous-sided
Towhee, 6 {232, 94): Chipping Sparrow, 4
(153, 63); Mourning Dove, 1; Vesper Spar-
row, 1; W. Mcadowlark, +; Ficld Sparrow,
+. Total: 6 species; 12 territorial males or
females (463/km? 188/100 acres). Visitors:
Black-billed Cuckoo, Com. Nighthawk, Barn
Swallow, Black-capped Chickadee, Am.
Robin, Brown-hecaded Cowbird, Lark Spar-
row, Clay-colored Sparrow. Remarks: Nests
lovated: Mourning:Dove, 1; Vesper Sparrow,
1. (1980): Rufous-sided Towhee, 3 (116, 47);
Chipping Sparrow, 2; Ficld Sparrow, 2;
Black-billed Magpie, 1. Total: 4 species; 8
territorial males or females (309/km?,
125/100 acres). Visitors: Am. Redstart,
Vesper Sparrow. Remarks: Nest located:
Black-billed Magpic. Species showing
decreases were: Rufous-sided Towhee, 6t0 3;

. Chipping Sparrow,.4 to 2. This site is part of
the Little Missouri Nat'l Grasslands and is
subject to periodic cattle grazing. J.M. Wiche
and F. Wallace, conducted vegetation
analysis and census counts on this area in
1979. Thanks to F. Wallace for assistance in
current years censusing.—RICK HOPKINS
and MICHAEL D. SCHWARTZ, Zoology
Dept., N.D. State Univ., Fargo, N.D. 58105.

144. RED CEDAR COULEE.—Location:
North Dakota; Billings Co., 1.5 mi NW
Mecdora, SW 1/4, SE 174, Sec. 15, T140N,
RI02W; 46°56'M, 103°33'W, Medora
Quadrangle, USGS. Continulty: Established
1979. Size: 1.54 ha = 3.8 acres. Description
of Plot: See AB 34:62 (1980). Weather: Skies
mostly clear. Temperatures 26-60°F. Winds
calm to 25 mph. Coverage: Apf 25; May 7,
23, 30; Junc 3, 9, 17, 18, 20; 0425-0905 and
1930-2100, MDT. Total hours: 12.6. Census:
Rufous-sided Towhee, 3 (195, 79): Black-
billed Magpic, 2; Chipping Sparrow, 1.
Totsl: 3 species; 6 lerritorial males or females
(390/km?, 1587100 acres). Visitors: Am.
Kestrel, Mourning Dove, Com. Nighthawk,
Com. Flicker, Am. Robin, Ficld Sparrow.
Remarks: Nests located: Black-billed
Magpie, 2. In addition, 5 or 6 Black-billed
Magpic young were seen. This coulee lies
within Theodorc Roosevelt Nat'l Park (South
Unit). Thanks to Farron Wallace for
assistance in censusing.—RICK HOPKINS
and MICHAFL D. SCHWARTZ, Zoology
Dept.. N1, Stuee Univ., Fargo, N.D. 58105,

94




95

"8l 4990330 03 G| 43Q03ID0 WOLY SILSIA G761
"6l 4290350 03 9z 43qwadas wody SILSIA g/6L °

: MouJeds pajeouyl-ajLym
X Modaeds plaL4
X X Mouardg buiddiysy

Mouseds asd]

X X X X oounp paka-yuaeqg
X X 89YMO] PapiLs-snojny
L1t9sso4) pay

X ULYSLS Buld
X4 |MOpRa UJIISIN
413 qJeM pajseadq-£Leg
X . 43{q4eM paduna-mo||a,
X J3|qJdepm eljoubey
X 43| q4eM 33ssauul]
19(buty paumous-uapiog
X X upqoy uedtuauy
UaJapm yo0y

Y33eyinN pajseauq-pay
YO3eyinN pajseasq-altym
93peY31Y) padded-yoeyg
3jdbey payig-yoelg
J9x2adpoop Kumoq
43%23dpooy Kaiey

X X X 4933114 uouwo)
X X X [MQ paudol 3eauy
Aayuanj

X X jueseayq paxydau-buyry
X X X 350049 pajlej-duaeys

X X X AMEH palie}-pay
6/ BL 6L8L 6L 8L . 6L .74 6L 8L 6L 8L 6L 8L 6/ 8. 6/ 8¢
'V 0L Y OL "'V 0§ ssedg paxiy 4adiunp  sadiunp  w(3-ysy POOMU0310)-Ysy 'V cE A7
dtuaedy 359404 auly sayajeq Jadiunp S3Yd3ed POOMPURH PAXLW  3S3.04 POOMU03F07

>€< >¢ >
>
< > >
>
>
X 2K > > ><
>< >
> >€ > XX >
>

= - == == - - - -p3AIISYO SPILQON - -~ -~ = = = = = - -
>

e6L61-8L61 *SUO}IRALISqQ patg ([
Il Xipuaddy







APPENDIX III

Common and Scientific Name of Birds

Cooper's Hawk
Red-tailed Hawk
Swainson's Hawk
Rouah-legqged Hawk
Marsh Hawk

Prairie Falcon

Merlin

American Kestrel
Sharp-tailed Grouse
Ring-necked Pheasant
Wild Turkey

Killdeer

Long-billed Curlew
Ualand:Sandpiper
Mourning Dove

Great Horned Owl
Lona-eared Qwl

Common Flicker
Red-headed toodpecker
Hairy ‘Yoodpecker
Downy Woodpecker
Eastern Kingbird
Western Wood Fewee
Horned Lark

Blue Jay

BElack-billed tlagpie
Conmon Crow
Black-capped Chickadee
White-breasted Nuthatch
Red-breasted Nuthatch
rlouse Wren

Gray Catbird

Brown Thrasher
American Robin
Swiainson's Thrush
Gray-cheeked Thrush
Mountain Bluebird
Townsend's Solitaire
Bohemian laxwing
Cedar Haxwing
Starling

Solitary Vireo
Red-eyed Vireo
Philadelphia Vireo
larbling Vireo
Black-and-white Warbler
Tennessee Yarbler

Y ? Residency Status

Accipiter cooverii
Buteo jamaicerstis
Buteo Swainsont
Buteo lagopus

Circus cvaneus
Falco mexicarus
Falco colwrmbarius
Falco sparverius
Pedioecetes phasianellus
Phastanus colchicus
Meleagris gallcravo
Charadrius vociferus
Numenius cmericanus

- Bartrarria longicauda

Zenaida macroura
Bubo virginianus
Asio otus
Colaptes aviatus
Melanerpes eruthrocephalus
Picoides villosus
Picoides pubescens
Tyrannus tyrannus
Contopus sordidulus
Eremophila alpestris
Cyanocitta eristata
Pica pica
Corvus brachyrhunchos
Parus atricapillus
Sitta carolinensis
Sitta canadensis
Troglodytes aedon
Durmetella carolinensis
Tozostoma rujfwn
Turdus migratorius
Catharus ustulatus
Catharus minirus
talia currucoides
Myadestes townserndi
Bombycilla jarrulus
Bormbycilla cedrorum
Sturnus vulgarie
ireo solitarius
Vireo olivacicus
Vireo phtladelrhicus
Yireo gilvus
Miotilta varia
Verrivora rercarina

Breedinga
Breeding
Breedina
Resident
Breeding
Breeding
Breeding
Breedina
Resident
Resident
Resident
Breeding
Breeding
Breedinn
Breeding
Resident
Resident
Breeding
Breeding
Resident
Resident
Breeding
Breedina
Resident
Resident
Resident
Breeding
Resident
Resident
Pesident
Breedinc
Breeding
Breeding
Resicent
Transient
Transient
Breedina
rare
Resident
Resident
Resicent
Transient
Breedina
Transient
Breecing
Breedina
Transient
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Appendix IIT - Common & Scientific Name of Birds

Orange-crowned Warbler
Nashville Warbler
Yellow larbler
Yellow-rumped UWarbler

(Myrtle or Audubon's)

Blackpoll Warbler
Palm Warbler

Ovenbird

Mourning Yarbler
Common Yellowthroat
Yellow-breasted Chat
Canada Marbler
American Redstart
House Sparrow

Hestern Meadowlark
Red-winged Blackbird
Northern Oriole
Common Grackle
Brewer's Blackbird
Brown-headed Cowbird
Rose-breasted Grosbeak
Black-headed Grosbeak
“Lazuli Bunting
American Goldfinch
Red Crossbill |
Rufous-sided Towhee
Savannah Sparrow
Baird's Sparrow
Vesper Sparrow

Lark Sparrow
Dark-eyed Junco

Tree Sparrow

Chipping Sparrow
Clay-colored Sparrow
Field Sparrow

Harris Spairrow
White-crowned Sparrow
White-throated Sparrow
Fox Sparrow

Lincoln's Sparrow
Song Sparrow

Vermivora ceizta
Vermivora ruficapiila
Dendroica petechia
Dendroica coronata

Dencroica striata
Dendroica palmarum
Seturus aurocapillus
Oporornis philadelphica
Geothlypis trichas
Icteria virens

Wilsonia canadersis
Setopraga ruticilla
Passer domesticus
Sturnella neglecta
Agelaius phoenicus
Icterus galbula
Quiscalus quiscula
Euphacgus cyanocephalus
Molothrus ater
Pheucticus Lludovicianus

Pheucticus melanocephalus

Passerina amoena
Spinus tristis

Loxia curvirostra
Pipila erythrophthalmus

Passerculus sandwichensis

Ammodramus bairdii
Pooecetes gramineus
Chondestes grammacus
Junco hyerialis
Spizella arborea
Spizella passerina
Spizella pallida
Spizella pusilla
Zonotrichia querula
Zonotrichia leucophrys
Zonotrichia albicollis
Passerella iltaca
telospiza lincolnit
Melospiza melodia

Transient
Transient
Breeding
Transient
Breeding
Transient
Transient
Breeding
Transient
Breeding
Breeding
Transient
Breeding
Resident
Breedinag
Breeding
Breeding
Breeding
Breedinao
Breeding
Transient
Breeding
Breeding
Breeding
Resident
Breeding
Breeding
Breedina
Breeding
Resident
Transient
Transient
Breedinag
Breeding
Breeding
Transient
Transient
Transient
Transient
Transient
Ereeding
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APPENDIX 1V
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Common and Scientific Names of Mammals

Eastern Cottontail
Desert Cottontail
Least Chipmunk
Thirteen-Tined Ground Squirrel
Fox Sauirrel

Northern Pocket Gopher
Deer Mouse
White-footed Mouse
Meadow Vole

Prairie Vole

Porcupine

Coyote

Mule Deer

Whitetail Deer
Pronghorn

Bison

Mountain Sheep

Sylvilagus floridanus
Sylvilagus auduboni
Eutamias minimus
Spermophilus tridecemlineatus
Sciurus niger

Thomomys talpoides
Peromyscus maniculatus
Peromyscus leucopus
Mierotus pennsylvanicus
Microtus ochrogaster
Erethizon dorsatum
Canis latrans
Odocoileus hemionus
Odocotleus virginiaﬁus
Antilocapra americana.
Bison bison

Ovis canadensis




