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FOREWORD

The management of a wildlife species through proper control of
the animals themselves or the improvement of their habitat is the goal
of wildlife research. This bulletin contains the culmination of many
years of research on prairie chicken and prairie chicken habitat—a
mariagement plan based on a careful study of the birds’ most vital
requirements, designed to perpetuate these native grouse in one of
their few remaining strongholds in the country.

To pave the way for management, research must go through a series
of steps. There has been a great deal of research on prairie chickens
in Wisconsin from about 1930 to the present, by many persons. This
has not been merely a duplication of efforts, but a gradual fitting to-
gether of the pieces of the management puzzle from observation on
booming grounds, nest and brood studies, hunting season collections,
winter trapping and habitat studies. It has also involved extensive sur-
veys of prairie chicken habitat throughout the prairie chicken range
in the United States and Canada.

When enough information has been gathered and the picture be-
gins to emerge on what the birds need and when they need it, man-
agement must begin. This does not mean that research will stop; it
must continue to work out the puzzle. And further, research must con-
tinually search for ways to cope with habitat changes brought about
either naturally or by man’s use of the land.

In comparison to what has been done in the way of quail manage-
ment and pheasant management, very little has been accomplished for
prairie chickens. Years ago, when chickens were abundant, no man-
agement was needed. Later, when they became scarce, there was for
many years a feeling of pessimism—""nothing can be done about it"—
which delayed any serious attempt. Something can be done, and has
been done on a small scale here and there, but real efforts at chicken
management are quite new. Haphazard management may satisfy people
but not the birds! To be successful, prairie chicken management de-
pends upon careful evaluation of habitat conditions and the provision
of exactly what is needed.

The management plan proposed here details the needs of prairie
chickens and suggests the means for providing their necessary require-
ments, This guide is aimed at Wisconsin, but in principle applies to
all states having prairie chicken populations remaining.

L. P. Voicr
Conservation Director
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INTRODUCTION

The Conservation Commission’s “The Wisconsin Prairie Grouse
Management Policy”, adopted May 14, 1953, calls for an action pro-
gram in the interest of prairie chickens and sharptails—"Consistent
with . . . statutory obligations, in establishment of a policy for the
management of Wisconsin prairie grouse, it is considered basic that
every reasonable effort be made to maintain a huntable population
through management and restoration of habitat for these birds in the
state and to assure their presence for future generations.” We offer
herewith a management plan for the prairie chicken or pinnated
grouse (Tympanuchus cupido pinnatus).

The plan does not guarantee the return of “the good old days” of
enormous abundance of prairie chickens. It does not guarantee even
that prairie chicken hunting as it is known today can be maintained
into the future. But of one thing we are confident: the prairie chicken
can be saved for the enjoyment of future generations of Wisconsin's
citizens.

The plan which follows is not yet complete in all details, but the
most important steps are clear. Further research is needed on some
aspects, and can best be done while management is under way.

In this report, we will first discuss the distribution of the prairie
chicken in Wisconsin (Part I), aspects of habitat management (Part
II), and finally aspects of population management (Part IIT), namely
hunting regulations, introduction of exotic species, and predator
control.
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Part I—PAST AND PRESENT DISTRIBUTION
OF THE PRAIRIE CHICKEN IN WISCONSIN

A thumbnail sketch of the history of prairie chickens in Wisconsin
is given below. The small maps are diagrammatic, rather than precise.

1. Original range

Limited to prairies and
oak openings of southern
half of state. (Adapted
from Schorger [1944}],
Finley {1951}, and Curtis
[19501).

About 1800

2. Original range disap-
pearing; new range in
North

Original range being
converted to farmland;
chickens being driven out
by cow and plow. New
range created in the north
(in every county but not
every township) by lum-
bering followed by fire.

1875-1920

[8]



3. New range shrinking

Original range reduced
to few isolated spots; new
range growing back to tim-
ber and brush or converted
to clean farmland. (After
Leopold and Schmidt’s
map of 1930 [Gross,
19301).

4. Loss of range con-
tinues

The return of the for-
est in the north, and in-
tensive land use on both
the original range and the
acquired range in the
north continue to destroy
prairie chicken habitat. For
more detailed map, see
Figure 1.

5. The future

The future of the prai-
rie chicken in Wisconsin
will be determined by the
amount of management
which is begun within the
next 5 years.

Lo}

1920-1940

1950
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Figure 1. Distribution of the prairie chicken in Wisconsin, 1948-1953.
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Part II—HABITAT MANAGEMENT

Prairie chickens must have large areas of open country—wide
horizons. They must have grassland. They must have food. These are
the basic requirements throughout the range of the species, and cannot
be compromised. Fortunately, only part of any area need be under
special management in order to meet these requirements. This, we
believe, is the key to prairie chicken management.

The discussion which follows is based primarily on studies in Wis-
consin; first as these studies throw light on habitat requirements and
management needs in general, then as related to a specific area, the
Buena Vista Marsh. From the literature, from correspondence, and
from our travels in other states and in Canada, we believe that the
broad outline of habitat requirements in Wisconsin applies in the main
to most of the continental range of the species, although there are dif-
ferences in detail from one region to another. We hope that the man-
agement plan here proposed may also, with local modifications, prove
to be helpful elsewhere.

Prairie Chicken Habitat Requirements

Space

Large sweeps of open country are essential to the breeding range,
although chickens do use woods in autumn and especially in winter
in Wisconsin. For best production, we estimate that an area should
be not more than 20-25 per cent wooded, with the wooded tracts in
scattered blocks (see also Grange, 1948). The point of “too much
woods” cannot be defined exactly, for the pattern of distribution of
woods and openings is probably even more important than total acre-
age. Chickens do not like to be hemmed in: thus, a relatively small
percentage of timber, in the form of tall fencerows or windbreaks
around every field and meadow, would destroy the breeding potential
of an area which was otherwise suitable; this despite the fact that
chickens do sometimes loaf in widely spaced fencerows and feed in
winter in enclosed fields.

Because of the requirement for free space, extensive planting of
windbreaks in ici icken areas must be dis On_nesting

grounds there should be a tree-free sweep of at least a_half mile in
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v
one direction (length) and preferably in both length and width, This
'restriction does not refer to landscape plantings around farm homes; it
would apply rarely if at all to trout stream improvement and ditch
bank plantings. Forest plantations in the same locality are, of course
incompatible with prairie chicken management,

Cultivated fields, wet marshes, close-grazed pastures—even airports,
in Michigan—contribute to the quality of openness, even though they
may be wholly unsuitable for nesting. So also does brush to some ex-
tent, although the dividing line between tall brush and low timber
would be difficult to define.

Grassland

Grassland is of vital importance to prairie chickens, the keystone in
prairie_chicken ecology. This relationship holds true throughout the
range of the species as shown, in Appendix A, by a continent-wide
survey. The results of the survey can best be presented as a self-
contained unit, rather than scattered through the text, and so are given
as an appendix. To anticipate a little, the survey shows that prairie
chickens are most abundant where there is the greatest amount of
grassland, particularly permanent grassland; and, conversely, that where
grassland has dwindled or disappeared, so too have prairie chickens.

Such qualities as height and density of grass, and the land-use
practices in which it is involved, seem clearly to be more important to
prairie chickens than species composition. The bird does 7ot require
true prairie. The original prairie was undoubtedly a better habitat, in
most respects, than the “substitute prairie” in which it now lives in
Wisconsin and in most states east of the Dakotas. Nevertheless the
prairie chicken can and does get along reasonably well in the new and
very different kind of grassland in which it now finds its home. That
it has been able to make such a change is evidence of a high degree
of adaptability.

Nest-brood cover: Grassland, preferably with some slight admix-
ture of broad-leaved herbaceous plants and sedges (Carex spp.) is vir-
tually indispensable as nesting and rearing cover. In comparison with
the ring-necked pheasant (Phasianus colchicus), very few nests are
found in alfalfa or clover hay. Bluegrass (Poa pratensis) is the key
species on the Buena Vista Marsh in Wisconsin because of certain
practices which go along with the harvest of bluegrass seed, as ex-
plained in a later section. A redtop (Agrostis alba) seed-growing area
in" southern Illinois has been important to prairie chickens in that
state for the same reason (Yeatter, 1943). Still other grasses and
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Booming grounds have wide horizons and short cover.

sedges are important elsewhere in Wisconsin and in other states, where
land use permits.

There is a great deal still to be learned about the details of guality
of nesting and rearing cover. In general, however, medium-dense
stands of some of the mid-grasses are best, for example: bluegrass,
redtop, timothy (Phleum pratense), and quack grass (Agropyron rep-
ens). A good stand of reed canary grass (Phalaris arundinacea) is apt
to be too dense. Big bluestem (Awndropogon Gerardi) generally makes
too sparse a stand on Wisconsin’s sandy soils, where we are most
familiar with it. Well-drained sites are best. Marshes and sedge
meadows are ordinarily too wet except around their edges.

Booming ground cover: Booming grounds are generally on sod,
but we have known a few to persist for 5—10 years on plowed ground.
Since we have worked mainly on drained marshlands, most of the
booming grounds that we know are on low ground, generally level
or slightly rolling. A few are on sandy uplands, and a very few are
in- wet, undrained marshes. We have found no clear preference for
knolls, even where they were available.

Jespite these variations, booming grounds do have two common
chatacteristics: They are placed in open, exposed places with wide
horizons. They have short cover, as on grazed or mowed meadows and

[15]
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where grass has been flattened under snow, or no cover at all, as on
plowed ground. One booming ground, after many years of use, was
abandoned when it became hemmed in by pine windbreaks. Several
have changed position, or have been abandoned, when they became
overgrown with coarse weeds whose dead tops were still standing in
spring. pe possibility to_see and be seen, to hear and be heard, s
plainly important to prairie chickens in the selection of booming

grounds,

Roosting cover: Grass is used for both day and night roosts from
spring until early winter. Grass of the right density for nesting and
rearing young is often not stout enough to stand up after the hard
frosts of autumn, and is particularly apt to go down under the first
snows of winter. Quack and timothy stand up better than bluegrass.
Reed canary and some of the coarse sedges—much too thick for nest:
brood cover—now offer excellent roosting cover,

Thus in contrast to the short cover used for booming and the me-
dium density needed for nesting and rearing, a third and denser type
is needed for autumn and early winter roosting.

Other cover types
Brush and woods are also used for cover under some circumstances.

Winter roosting cover: In central and northern Wisconsin, with
two to three feet of snow on the ground in most winters, most grasses
and sedges are buried by mid-winter. When snow is deep, prairie
chickens commonly use the snow itself as roosting cover. Day roosts
are generally open pockets, sometimes scratched out of wind-hardened
drifts. Night roosts are often made by digging down a few inches
beneath the surface, then tunnelling horizontally for several feet (see
also Lumsden, 1949). During winter also, brush patches and the edges
of woods are often used for roosting, particularly at night.

Loafing and shading cover: A variety of types are used for loafing
at all seasons—grassland, the edges of grain or clover fields, clumps
of cherry (Prunus spp.) and other fruit-bearing shrubs, aspen (Populus
tremuloides) and willow (Salix spp.) in summer; all these plus oak
woods (Quercus spp.) and aspen thickets, the edges of cornfields, and
sometimes the tops of haystacks in autumn and winter. Such cover
is generally used after feeding in the morning. “Loafing” is not a
precisely defined activity, for while the birds may spend hours doing
little except preening and dusting, they may also feed on greens, fruits,
and—in late autumn and winter—acorns, buds, and catkins during this

[15]




Winter day roosts

o R 3 2 i
are sometimes scratched Under-snow night roost
out of wind-hardened drifts.

part of the day. In summer such cover may be used at least to some
extent for shade; in autumn and winter the same sites may be used
for sunning.

Escape cover: Grassland is used for escape cover during the warm
months, although brushy thickets are used to some extent even by
young broods. In autumn and winter brush and woods are used more
and more for this purpose. When hard pressed by hunters, chickens
will go into large stands of dense aspen, where they are very hard
to follow.

Food

Prairie chickens eat a great many kinds of food. The food list in-
cludes insects and greens in summer and autumn; fleshy fruits, weed
seeds, and small grains as soon as they ripen and for as long as they
remain available; and with corn, buds, and catkins added in autumn
and winter. Our experience differs from Schmidt's (1936) in two
respects. He reported that: "In Wisconsin Prairie Chickens live almost
entirely on buds when the temperature is above zero, but eat, and
probably need, corn when it is below zero.” In our studies, in areas
which are moderately to lightly farmed, we have found no season in
which the birds “live almost entirely on buds” although we have found
them budding to some extent in autumn, winter, and spring. We have
found them regularly eating corn in autumn, long before the tempera-
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ture drops to zero, and into March and April, through and after the
spring thaw. Schmidt also found a preference for shocked corn over
standing corn, at least in the case of hens. We find both sexes feeding
in standing corn as well as on shocks, and can see no consistent pref-

erence for either.

Corn or other concentrates, such as small grains or weed seeds, are
needed in central and northern Wisconsin_in most winters (Hamer-
strom, Hopkins, and Rinzel, 1941). Summer foods are generally pro-
vided by the farmland environment in which the prairie chicken lives,
but deliberate winter feeding is necessary. It is possible, but not yet
demonstrated, that intensive management for maximum production
might need to give more attention to summer food. Less is known
about food habits in summer than at other times of year. This is
particularly true of the food habits of the growing young: therein may
lie one of the most important clues to qualitative differences from
one meadow to another.

For details of prairie chicken food habits, see the following: for
Wisconsin—Gross (1930), Schmidt (1936), Hamerstrom, Hopkins,
and Rinzel (1941), and Grange (1948); for Wisconsin and other
states—Judd (1905); for other states—McAtee and Beal (1924),
Yeatter (1943), Schwartz (1945), Mohler (1952), Baker (1953),
and Edminster (1954).

General Management Considerations

Management Areas

Priorities. The future of the prairie chicken in Wisconsin depends
on land management. We now know where these lands are, and
which ones offer the greatest possibilities.

The present range (as of 1948-1953) is shown in Figure 1, except
for a few scattered flocks.

As limited funds prohibit managing /! existing flocks, carefully
selected priorities are essential. The highest priorities should be given
those areas in which the prairie chicken can most certainly be preserved.

The primary objective is to insure the survival of the one best area
in the state, namely the neighboring and interconnected Buena Vista
and Leola Marshes in Portage and Adams counties. This area now has
by far the largest population of prairie chickens in Wisconsin, and
it offers the greatest possibilities for permanent management. There is

[17]



10 other area in which prairie chickens are equally certain to survive,
even with management. :

Secondarily, prairie chicken management should extend as much
further as funds and public interest will allow. The areas with inter-
mediate populations (Fig. 1) offer the best chances in this respect.

Thirdly, it would be a serious mistake to jeopardize the primary
objective by treating a larger number of areas less adequately. While
such a procedure might make a more impressive showing for a time,
it would be at the very real risk of losing all our prairie chickens in
the end. One area—the best one—should be permanently managed;
management of other areas would also be highly desirable, but only in
addition to the primary objective, not in place of it.

Size of Area. The prairie chicken is a wide-ranging bird. Manage-
ment should consider nothing less than _half a township, except as a
last resort, and more if hunting is anticipated. The smallest possible
area is difficult to define with absolute certainty, and is in any case a
poor objective. A single, small isolated flock is in a highly vulnerable
position, especially at the low of the 10-year cycle. Four sections (25GQ
acres) is about the smallest piece of land which could be considered
for a management area.

Management Needs

Although a prairie chicken area must be measured in thousands of
acres, only a small part of it needs to be under specific management.
By the same token, the greater part of the area does not need to be
managed for prairie chickens at all. Since chickens are now moderately
abundant only in or on the edges of farming country, the “space fac-
tor”, for example, is provided automatically by current farm practices.
This factor costs the Conservation Department nothing. By restricting
management to a relatively small part of the total area, attention can
thereby be focussed directly upon the major limiting factors. These
ate lack of (1) nesting and rearing cover, the critically important one;
and of (2) winter food.

Grassland Reserves for Nesting and Rearing Y oung

The first and most important step in prairie chicken management
is to establish permanent units of grassland for nesting and rearing
young. These might be called grassland reserves.

“Prairie chicken management is primarily grassland management: *
no grass, no chickens.” (Photos by Dean Tvedt)

[18]






Why needed? Prairie chickens have disappeared from most of Wis-
consin for one all-important reason: present land use is generally
incompatible with their needs. Where the basically indispensable
grassland has not been converted to plowland, or grazed too heavily,
or put in short-term rotation, or reverted to forest—where prairie
chickens still persist—it is purely by chance. No single area in the
State is secure against further loss unless management is undertaken.
The fact that the prairie chicken is already gone from most of the
state is plain warning that chance alone is not to be relied on, if the
species is 1o be held in Wisconsin.

The most important basic need is to guarantee nesting and rearing
cover. Two things are of paramount importance: (1) Nesting meadows
must be kept in sod year after year. Permanent sod would be best of
all. The minimum period is about five years, because few chickens are
produced during the first two or three years after the establishment
of new sod; therefore it is plain that the usual farm rotation is too
short for prairie chickens and special arrangements must be made. (2)
The grass must not be removed by mowing or grazing until about the
first week in August at the earliest and September would be still bet-
ter; even then it would be highly undesirable to have all available
grassland mowed or grazed to a short stubble, for this would leave
no cover for the growing young. Mowing at the usual time (late June
and early July) removes rearing cover just as it becomes needed, and
may kill adults and young directly. Grazing of usual intensity is over-
grazing from the standpoint of best prairie chicken management. Hay-
land and pasture, even grass in rotation, do contribute a little nesting
and rearing cover, but only where there is relatively undisturbed
long-term grassland nearby. Why this is so is as yet unknown, It i
unrealistic_to_assume_that a good distribution Qf permanent wundis-
turbed meadows will persist without deliberately setting aside the lands

on_which they lie.

How much grass? Prairie chicken management is primarily grass-
land ”management: ‘no grass, no chickens. Chickens occd?,ﬂexcept
sporadically and temporarily, only in open non-forested country which
is at least about a third grassland. They are abundant only where the
proportion of grass is even higher, from a half to three quarters. Since
there are also qualitative differences in grassland, these figures are
only approximations, but they are a good rule of thumb guide. Experi-
ence in other states tends to bear out these estimates, with rather few
exceptions (See Appendix A).

[20}]



Not all of the grassland needs to be nesting and rearing cover,
Pastures offer good booming ground cover, if there is nesting cover
neatby. Mowed hay meadows, even in rotation, offer loafing and
roosting cover and food during part of the year. Heavy marsh grass,
often too thick for nesting, makes excellent roosting cover. All of
these, and cultivated land as well, contribute to the quality of open-
ness (space factor) which is essential. In all of the areas which we
know well enough to judge, the above requirements are met to a
reasonable degree by present land-use practices and little or no man-
agement is necessary for them. Booming grounds are one possible
exception. It would be well to keep the major booming grounds on
all managed areas in hay or pasture land, or at least in a rotation
which includes grass®Since the landowners would still have essentially
full use of the lands on which booming grounds lie, this should not
be a major difficulty.

It_is nesting and rearing cover for which grassland reserves are pat-
ticularly needed. The number of reserves necessary will vary with the
general suitability of the area to be managed, and will have to be
worked out specifically for each area. On the Buena Vista Marsh, for
example, about one 40 per section (6-7 per cent) is needed to main-
tain the present population. At the other extreme, if one were to.try
to establish a wholly new prairie chicken area in southern Wisconsin,
where general land use is much less favorable, as much as four to
eight 40’s per section (25-50 per cent) would probably be required.

Food patches

Where? Winter feeding would be beneficial wherever grain stubbles
are buried under snow and shocked or unpicked corn is unavailable
or poorly distributed—in other words, wherever prairie chickens oc-_
cur_in Wisconsin. Since farmers now leave much less corn in the fields
over winter than they used to, and will probably leave even less in
the future, this is a highly uncertain and unteliable source of winter
food. Planned winter feeding will be even more necessary in_the
future than it has been in the past,

How many? Banding studies have shown that food patches need
not be closer than about four miles apart (Hamerstrom and Hamer-
strom, 1949; Quart. Prog. Rpts.); four or five should be enough for
one geographic township (36 sections). Prairie chickens tend to_con-
centrate in familiar spots winter after winter, Food patches should be
planned with such preferences in mind, rather than placed mechani-
cally at fixed intervals.
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. *:Sta;nding u“np.ickeél .co;n. makes the best food -patch..Prairie
chickens have been here.

General specifications: A food patch should be large enough to
last the winter. The flock whose food supply fails in mid-winter is
forced to move, perhaps into unfamiliar country, at the very time
when food and cover are at a minimum (Hamerstrom and Hamer-
strom, 1949, Hine and Bersing, 1951).%@&@5@
corn makes the best food patch. It is an excellent winter food, high
in vitamin A: it stands above the snow and needs no servicing. The
short-stalked, short-season hybrids are best, both because of their
ability to mature in poor growing seasons and because the ears are
within easy reach. One acre of standing corn of the quality grown on
the Buena Vista Marsh will feed about 30 prairie chickens through
Mlarger flocks have required more, up to four and five acres.
Shocked corn is also good, but the shocks have to be opened and new
ears exposed from time to time through the winter. As an emergency
measure, unpicked bundles of corn can be hauled where needed and
re-shocked, to bolster an inadequate food supply or to put food where
otherwise there would be none. We did this successfully in the winter
of 1950-51, when there was very little corn on the Buena Vista
Marsh because of a summer freeze.
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Prairie chickens prefer their food patches out in the open, rather

than at the edge Of woods. Birds feeding in the open are less casily

approached by predators and poachers. Squirrels are less apt to com-
pete for corn that is away from trees. It is best to place food patches
a hundred yards or more from well travelled roads.

Hoppers and spike feeders are unsatisfactory except for small iso-
lated flocks or other special circumstances. They must be replenished
often throughout the winter, and are apt to be neglected at times of
deep snow and bad weather—when food is most needed. Prairie
chickens are reluctant to bunch closely while feeding, which means
that large flocks will rarely take food from hoppers. Spike feeders are
better in that respect, but would have to be tended almost daily. Hop-
kins calculated the grain consumption of hopper-fed penned wild
prairie chickens in the winter of 1938-39 at about 115 ounces per
bird per day, or 1015 ounces per week (Hamerstrom, Hopkins, and
Rinzel, 1941). Hawkins (1937) found that free-ranging prairie
chickens, eating ear corn at a spike feeder at Faville Grove in the
winter of 1935-36, ate 1.5 pounds per bird per week. Hine and
Bersing (1951) put the figure at about two pounds of corn per bird
per week.

Buckwheat, oats, wheat, and soybeans are readily eaten. §uckwhga§
is a_preferred food. But to be available when they are most needed,
all such crops must be harvested, and serviced during deep snow. This
can be done through hopper feeding; by exposing and opening bundles
left on the ground; by stacking the unthreshed bundles on raised plat-
forms and opening the bundles through the winter; and the like.
There are several ways by which such grains can be fed, but all of
them require continuous attention. Anyone who has snowshoed out in
bad weather to fill hoppers or spike feeders, to turn bundles or open
shocks, appreciates the practicality of standing corn which grows ears
.at just the right height for prairie chickens to reach above the snow.

~In mest-areas where prairie chickens now occur in Wisconsin, there
is no need for buckwheat food patches for autumn feeding: for at that
season there is more waste grain available than the birds can eat.
Buckwheat or oats might occasionally be useful for deliberately manipu-
lating the autumn distribution of birds, as to draw them into closed
areas or to a neighboring corn patch to be left for winter feed. In
some situations small patches of buckwheat or oats, planted near boom-
ing grounds, might perhaps be useful as a source of food in spring,
after the winter packs have dispersed and the snow has gone.
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Chemical control of weeds in food patches may be important in the
future, both to reduce the need for cultivation and to encourage food-
bearing weeds (Hamilton and Buchholtz, 1953).

Management of the First Priority Area

The management plan described here has been developed for the
Buena Vista Marsh. It is an example of the application of the general
principles of habitat management, which have been outlined, to the
major prairie chicken area in Wisconsin. It can be adapted and ex-
tended to the Leola Marsh, part of the top priority area. However, the
information in this discussion pertains primarily to the Buena Vista
Marsh.

Summary: The excellence of the Buena Vista Marsh derives from
two things in combination—(1) Much of the area has been in_grass-
land for many years; (2) The harvest of bluegrass seed means that
much of this grassland is subject to less disturbance than is generally
_true elsewhere, and so is suitable for nesting and rearing young.
Despite the importance of the bluegrass seed industry, nearly 5,000
acres of good and medium quality nesting and rearing cover has been
reduced to poor quality or destroyed outright in two years. Prairie
chicken management is needed; namely, maintenance of: (1) nesting
and rearing areas established by means of a scatter-pattern of grassland
reserves; (2) booming grounds; (3) winter food; and (4) winter
cover.

In broader terms, we look upon prairie chicken management on the
Buena Vista Marsh as a truly cooperative undertaking between the
local farming community on the one hand, and the state as a whole—
including the Conservation Department and individual contributors—
on the other. Neither half of the partnership can do the whole job
alone; each has its vitally important share. Left alone, the Marsh would
quickly revert to brush and timber. Farming keeps it open a
ir}_sees the “space factor”, one of the indispensable needs of the

_prairie chi The weeds and insects as well as the crops that go
along with farming provide a great deal of the warm-weather food
of the prairie chicken, to an extent which no food-patch system could
feasibly duplicate. Pastures and hayfields, and cultivated lands to some
extent, provide the short cover in which the cocks have their booming
grounds for the mating display in spring. The relatively large blocks of
land owned by the seed companies provide the heart of the nesting
and rearing areas, and the scattered smaller parcels of grassland owned
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by many individuals supply the rest of it. The seed company lands
alone, however, are not enough to maintain the present numbers of
prairie chickens, and the scattered individual parcels are increasingly
subject to change or to outright destruction, particularly by overgrazing
and plowing.

This is the crux of the matter, for a permanent, stable scatter-
pattern of grassland reserves for nesting and rearing young throughout
the Marsh is essential. It is asking too much to expect the local com-
munity to provide this, too. Conservationists from the state as a whole
can carry to completion the task of building a strong and lasting en-
vironment in which the prairie chicken can maintain itself into the
far distant future, by guaranteeing for their part a continuing, stable
pattern of well-distributed nesting and rearing areas, and by providing
winter food patches where they are needed.

It is a mutual undertaking, in which each participant can well feel
genuinely proud of his own part while respecting the contribution of
the other partner, for both are essential to the common goal.

Characteristics of the Buena Vista Marsh

_Since 1949 we have been catrying on year-round field research on
the Portage County study area, a block of about 74,000 acres in the
southwestern part of the county. The study area includes, and is some-
what larger than, the northern two-thirds of the range occupied by the
best population of chickens in Wisconsin today (Fig. 1). We have
learned that only part of the study area is important as breeding habi-
tat, although the birds may be found in any part of it (and some-
times outside it) in winter. The prairie chicken management area has
been set up to include primarily breeding habitat, and the manage-
ment area is therefore somewhat smaller than the original study area.
Figure 8 shows the management area superposed on the study area.
The management area encloses all but one of the booming grounds
which were found on the study area in 1950.

Virtually all of the important breeding habitat within the manage-
ment area is on the Buena Vista Marsh, from which the area takes its
name. The boundaries of the Marsh are not easy to define with preci-
sion, for the transitions from peat and muck to organically stained
poorly drained sand to the surrounding upland sand are gradual rather
than clear cut. In a somewhat formalized manner we have attempted
to show the boundaries of the Marsh in Figure 10. The boundaries
of the management area and of the Marsh do not exactly coincide,
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but the agreement is close enough so that for the sake of convenience
we use the terms “Buena Vista Marsh” and “prairie chicken manage-

ment area” interchangeably.

General Description. The praitie chicken management area is
about 46,000 acres in size. The original “marsh” was actually a tama-
rack swamp, with open marsh at its center, at the time of the Govern-
ment Land Office survey (Finley, 1951). It was cleared and drained
about 40 years ago and the area now consists largely of drained peat
and Newton sand, with scattered islands of higher Plainfield sand.
Land use and cover types are shown in a formalized manner in Figure
2, summarized in Figure 3 and Table 1, and are described in more
detail in Appendix B. About 28 per cent of the area is under cultiva-
tion, about 46 per cent in long-term sod, and about 25 per cent in
brush, timber, wet marsh, farmyards, etc. In general, most of the culti-
vated lands lie around the edges of the area and merge with the sur-
rounding region of general farming, although some cultivated fields
are centrally placed. Conversely, the largest non-rotational grasslands
are central, following the northeast-southwest axis of the Marsh. The
largest tracts of aspen and willow also follow the central axis.

The area is by no means undisturbed wild land. Including tame hay
and recently seeded pastures, about 28 per cent was under cultivation,
with no less than 7,740 acres of plowland and fallow in 1953. The

Table 1

Cover Types and their Contribution to Nest-Brood Cover, 1953

Acres
Woods,
Nesting Brush, Wet
and  Plowland Recently Marsh*
Rearing  and Tame  Seeded Grass-  Farmyards,

Cover  Fallow Hay  Pasture  Forbs Ete. Totals
Good ___ _____ 9 . 3,207 ___.__ 3,216
Medium 70 103 20 7,304 ______ 7,497
Poor.... 170 3,559 54 4,456 . 8,239
None ___ 7,500 949 553 6,276 11,429 26,707

Totals . 7,740 4,620 627 21,243 11,429 45,659**

*738 acres of wet marsh—wet in spring in most years.
**Plus 320 acres not mapped.
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Grass & Forbs
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[:] Woods, Brush 8
Miscellaneous

Figure 2. Land use and cover-type patterns on the Buena Vista Marsh
Management Area, 1953.

fact that prairie chickens have done so well here for so many years is
good evidence that prairie chickens and people can live quite closely
together. The presence of suitable habitat is more important by far
than the mere absence of mankind.

The most distinctive feature of the area is its high proportion of
non-marshz grassland. This amounted to a total of about 26,500 actes,
58 per cent of the whole area, in 1953. Both cultivated and “‘wild”
grassland are included in this figure; see Appendix B for detailed

analysis.
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Figure 3. Major cover types on the Buena Vista Marsh
Management Area, 1953.

Present Nest-Brood Cover. An exceptionally large proportion of
the total grassland—77 per cent of it in 1953 and 46 per cent of the
whole area—has been relatively permanent, long-term sod. In addi-
tion, a variable but large amount of the long-term grassland is hat-
vested for bluegrass seed, a special kind of land management which
gives prairie chickens a much better chance to nest and rear their
young than is possible under other kinds of farming. These two factors
are the key to the present production and future management of
prairie chickens in the area.

It is important to understand why these two conditions exist. The
answer can be summed up in one word: frost. “It is well known that
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frosts frequently occur on marsh land where there is no frost on
higher land . . . It may be stated as a general guide, that the occur-
rence of killing frosts is as liable on marsh lands at any given point
as it is on upland soil having good air drainage about 150 miles
farther north . . .” (Whitson, Geib, Dunnewald, and Hanson, 1918:
59). The_average growing season at the Coddington weather station
(withiH the Buena Vista Marsh) is 104 days, 44 days less than at the
Stevens Point station, only 12 miles away (Ebling 1953). This is not
Tlga matter of later spring frosts and earlier autumn frosts on the
Marsh, which could be circumvented by the use of crops with shorter
than average growing seasons. Killing frosts occur with considerable
frequency during the normal growing season, as in both July and
August of 1950, for example. Summer frosts are reflected in the fol-
lowing figures (Ebling, 1953): shortest frost-free season at Codding-
ton, 47 days, and at Stevens Point, 103 days; longest frost-free period
at Coddington, 119 days, at Stevens Point, 186 days.

Landowners on the Marsh have learned that it is wise to hold a
larger than usual amount of land in grass to diversify their investment
and to carry them through the years of crop failure. The grassland
acreage is apt to expand after a few crop failures in quick succession,
and to shrink after a period of good crop years. But by the nature of
the climatic-economic situation, grassland is not apt to disappear en-
tirely although it is apt to be used more intensively for pasture and
for hay. For this reason we are convinced that successful prairie
chicken management can be projected into the future. That manage-
ment is needed will be shown in a later section.

The general importance of grass to prairie chicken ecology is clear
enough. Qualitative differences are much more difficult to evaluate,
but the attempt must nevertheless be made.

~ Of all grassland types taken together (26,500 acres in 1953) only a
fraction—3,216 acres—was good nesting and rearing cover in 1953.
More of it—7,497 acres—was of medium quality, and still more—
8,239 acres—was poor in quality. The poor type alone would not
support praitie chickens, although some are produced in it. About

8,648 acres of grassland was totally unproductive, mainly because of
land-use practices.

Virtually all of the good and medium quality nesting and rearing
cover was in long-term grassland, the grass-forb* type, of which there
was a total of about 21,243 acres in 1953 (Table 1).

* The term forb is used to denote herbs other than grasses and sedges.
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Only about 1,672 acres of the grass-forb type, or 8 per cent of it,
had been plowland during the five years before 1953. Thus, about
19,471 acres of grassland had not been plowed for five years or more;
most of this had been unplowed sod for 5-10 years, and an estimated
15-20 per cent or more of it had not been plowed for more than 10
years. Since it is abundantly clear that prairie chickens do not fit into
the usual short rotation, the importance of the relative stability of
these grass meadows cannot be overestimated.

Even in this potentially strong habitat, however, prairie chicken pro-
duction is often held down or prevented entirely by the manner in
which the land is used. About 6,276 acres (30 per cent) of the grass-
forb type produced no birds, primarily because of heavy grazing pres-
sure and to some extent because of mowing. A substantial part of this
heavy grazing pressure, incidentally, antedates the beef cattle boom of
the past few years and will not be relieved even if the herds are reduced
to their former level. Another 4,456 acres (21 per cent) of the grass-
forb type is poor in quality, partly because of land use and partly be-

Stripping bluegrass for seed on the Buena Vista Marsh.




“Stripping removes only the grass heads leaving most of the plnt as cover.”
This meadow has produced a crop of bluegrass seed and a crop of
prairie chickens as well.

cause of deficiencies in the cover itself. Thus, only about half (49 per
cent) of the grass-forb type, the type which holds the greatest poten-
tial, provides medium or good cover for nesting and rearing.

Where the grass-forb type is highly productive of prairie chickens,
it is generally because of the special practices which go along with
the harvest of bluegrass seed. The seed harvest ordinarily begins about
July first and lasts 10-14 days. The harvesting machine is called a
“stripper”, and consists of (1) the beater, a horizontal spike-studded
cylinder, about 6 feet wide and about 2 feet in diameter; (2) the box,
mounted behind the beater, and in which the seed collects; and (3) a
supporting framework, made up of a drawbar and two wheels, one of
which, the bull-wheel, is connected by a chain and gears to the beater.
Two or three strippers are pulled by one tractor; as the stripper moves
forward, the turning bull-wheel makes the beater spin at high speed;
the whitling spikes of the beater send a shower of grass heads, seeds,
and weed tops back into the box. Unlike the cutter bar of a mower,
the beater spikes travel at about the height of the heads of grass, and
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can pass over chicks or a hen sitting tight on a nest without njury.
Some birds are, nevertheless, killed by strippers each year. Although
we have no precise figures, we are confident that fewer birds are killed,
and fewer nests destroyed, by bluegrass strippers than by hay mowers.

Far more important is the fact that stripping removes only the grass
head, leaving most of the plant as cover. Some meadows are mowed
after stripping, but such mowing generally comes much later than the
usual date of hay mowing—rarely before July 15, often not until
August 1, and sometimes as late as October or November. Some mead-
ows are grazed after the seed harvest, but again the cover is not re-
moved until the young are partly grown. Some meadows are grazed
before stripping, which reduces their production of both seed and
prairie chickens. In general, however, the seed industry allows the
same piece of land to produce chickens plus a direct economic return.
The critically impostant factor is not that bluegrass is of itself the
best possible nesting and rearing cover, but that the cover which it
does offer remains available for a much longer part of the vitally im-
portant nesting and rearing period.

The distribution of the good and medium nest-brood cover types
within the proposed management area is shown in Figure 4, and the
characteristics of each type are described in Appendix C.

The lands which the seed companies own make up the core of the
breeding range. These lands occur in rather large blocks (Fig. 7).
The rest of the good and medium quality areas, both central and
peripheral in position, occur as scattered parcels of smaller size. They
are all in private ownership. Some are leased to the seed companies
for periods of 3-5 years; on some the seed is sold annually; some are
not stripped at all. The areas of poor quality are also scattered. They
are for the most part rotational grasslands, or pastures which are
grazed too hard to provide much nesting and rearing cover. A few are
grass-forb meadows which are too weedy to be productive.

It is apparent from Figure 4 that prairie chickens are now produced
in a patch-pattern of breeding units, scattered through a matrix of
lands which produce few or no birds, but which do provide some of
the other things which prairie chickens need, such as space, booming
ground cover, and food. The primary objective of management on the
area as a whole is to insure the continuity of a good pattern of scat-
tered breeding units, and where feasible to improve the present pat-
tern. That pattern, under present land use and without management,
is highly insecure, as will be shown below.
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Figure 4. Good and medium quality nest-brood cover on the Buena Vista
Marsh Management Area, 1953.

Cloanges in Nestz'ng and Rearing Cover

A total of 4,716 acres of good and medium quality nesting and
rearing cover, all of it long-term sod, was reduced to poor quality or
wiped out entirely between 1951 and 1953. During the same period,
summer 1951 to autumn 1953, 988 acres which were formerly poor
or wholly non-productive improved to the point of being of medium
quality or (two cases) good in 1953. The losses were thus almost
frve times greater than the gains.
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Hugh Wilma
Some plowland is of real benefit to prairie chickens; too much can wipe
out nest-brood cover. On the Buena Vista Marsh, 1,490 acres of
nest-brood cover were plowed under between 1951 and 1953.

The losses are divided as follows: (a) plowed—1,490 acres; (b)
increased grazing pressure—2,755 actes; (¢) weed and brush invasion
—471 acres (Fig. 5). Note that most of the good and medium areas
of 1953 were not in as good condition as they had been in 1951, be-
cause of a widespread increase in weeds throughout the area. Only
these 471 acres had dropped below medium quality because of weed
and brush invasion alone, and most of this acreage represents brush
invasion. The gains were as follows: (a) tame hay reverting to blue-
grass—437 acres; (b) lessened grazing pressure—204 acres; (c)
cleared of encroaching willows—193 acres (Fig. 6).

Most of the gains are almost certainly temporary. To cite one ex-
ample, half of the total gain represents former tame hay fields which
were reverting to bluegrass (437 acres). They did not reach medium
quality until 1953, and most of them had probably “escaped” from
rotation for a very short time. On the other hand, two areas totalling
193 acres had been cleared of willow and appear to be permanent
gains.
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i Further losses are clearly predictable. While looking up the records
| of land sales within the management area for the period 1950 through
part of 1954, we got information on the sale of 10,694.96 acres. To
our certain knowledge at least nine additional parcels, totalling 2,007.41
acres also changed hands during the same period and it is likely that
there have been other sales of which we are still ignorant. Thus at
least 12,702.37 acres have changed ownership during the last four and
a half years, or about 28 per cent of the entire area. No fewer than
1,064.03 acres have been sold twice during the same period. While it
E does not invariably follow that changed ownership means changed
: land-use practices (some of the land was bought by the seed com-
| panies, for example), such changes generally do go together for the
new owner commonly brings with him a new plan of farm operation.
There are also a good many changes in tenancy each year, which again
set in motion a new series of changes in farm practice. We have in
fact seen many changes of this sort during our period of study on
the area, although we have not made a systematic record of them.

No nesting cover for chickens here. About 30 per cent of the potential nest-

brood cover on the Buena Vista Marsh during 1953 was grazed out of

existence; nearly half of this (2,755 acres) was due to increased grazing
pressure in just two year's time, 1951 to 1953.

Hugh Wilmar
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Figure 5. Losses in nest-brood cover on the Buena Vista Marsh Management
Area, 1951-1953 (4,716 acres).

Altogether, the losses of nesting and rearing cover from 1951 to
1953 and the record of land sales since 1950 point in only one direc-
tion. It is perfectly plain that although prairie chickens depend on
stable grassland, the prerequisite stable pattern of land ownership and
farm tenancy has by no means become established on the Marsh as yet.
In the past this lack of stable ownership was of little importance, for
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Figure 6. Gains in nest-brood cover on the Buena Vista Marsh Management
: Area, 1951-1953 (988 acres).

in those rather easy-going times stability (from the prairie chickens’.
point of view) was provided by the much larger acreage of idle land,
left in grass. With today’s more intensive land use, idle land can no
longer be relied on for there is less of it. Stable grasslands, vitally
important to prairie chickens, must be guaranteed in another way—by
carefully planned management.
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*Odd it is that birds, and rivers, should know
what people don’t—that bluegrass is the most
praiseworthy thing that the white man has brought
into this land; the thing that comes nearest to
atoning for what he has taken away.”

ALDO LEOPOLD
Round River

Management Needs: 1. Nesting and Rearing Grounds

Grassland Reserves

Why needed? The presence of the bluegrass seed industry, as im-
portant as it is, does not guarantee the continuation of the present
population of prairie chickens. The following points bear out that
statement, and show the need for setting aside undisturbed nest-
brood areas:

The losses outlined above are an inescapable reality. They have oc-
curred in spite of the fact that the seed industry has flourished in the
area for the past 25 years. The lost acres in fact include 2,050 which
were stripped in 1951.

It is by no means true that all lands used for seed harvest produce
prairie chickens as well. In 1953, there were about 2,597 acres which
were stripped for seed but which provided poor nesting and rearing
cover, or none.

While the foregoing applies mainly to lands which are leased, rather
than owned, by the seed companies, even the seed companies’ own
lands are not certain to continue to be good producers of prairie
chickens. One company started to graze its own lands with a herd of
cattle established in 1952, as an experiment in better seed production
(including control of whitehead disease of bluegrass). In 1953 the
herd was enlarged, and neighboring farmers were allowed to graze
an additional 580 acres of company land. By 1955 several hundred
acres of nest-brood cover had been reduced to poor quality as the
result of this grazing. Again, in both 1955 and 1956 another seed
company had virtually all of its land mowed immediately after strip-
ping, in early July: these meadows, totalling more than 1,000 acres
and including some of the best nest-brood cover on the Marsh, were
thus treated even more harshly than haylands by being put, so to speak,

Prairie chickens need areas of permanent nesting and rearing cover, set
@ aside as “grassland reserves”. The forked stick in the foreground marks a
chicken nest.
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in double jeopardy. It may be that these two new developments will
be short-lived; grazing pressure on the lands of the one company was
in fact cut down in 1956. Nevertheless, these things did happen, and
may happen again. Thus, as important as they are, even the seed com-
pany lands do not assure stable, dependable nest-brood cover.

Assuming that the lands actually owned by the seed companies do not
deteriorate still further, it is probable that a small population would
persist on those lands alone, with no management by the State. This is
not a safe assumption, as shown above. Even if it were, the population
so maintained would be no more than about a third of the present
numbers, which falls far short of the objective of permanent security
for prairie chickens in the area. To maintain the present population,
both the seed company lands and the peripheral lands must continue
to be productive. Since the peripheral lands have been shown o be
the more subject 1o disturbance, it is there that the need to build
permanence is greatest. The proposed scatter-pattern of grassland re-
serves is designed particularly to meet that need.

If the present unfavorable trend in land use continues to the low of
the cycle without provision for holding a pattern of breeding units,
the effect on the prairie chicken population may be catastrophic.

How many? To fit existing conditions on the Buena Vista Marsh,
we believe that the managed breeding-unit pattern requires an average
of about one 40 per section, or about 3,200 acres. This does not literally
mean one 40 in every section; flexibility is required. For example, we
selected and mapped a scatter-pattern in 1952. By 1954 it was neces-
sary to make a new selection because two large farms (totalling about
nineteen 40’s) in the original pattern had been ruled out and 16 of
the remaining sixty 40’s had in the meantime been partly or wholly
plowed. The 1954 selection is shown in Figure 7. We want to em-
phasize, however, that both the original selection and the newer one
are merely illustrative of the kind of pattern and the approximate
amount of land needed, rather than a specific record of the precise
land parcels which are essential to the program. No one of these 40’s
is vitally necessary; for virtually every one of them there is an accepta-
ble replacement nearby, generally in the same section. It is vitally im-
portant that (1) about eighty 40’s be set aside as permanent nesting
and rearing areas, and (2) that these parcels be well distributed
throughout the Marsh. As long as a good scatter-pattern is obtained,
the exact position of the individual parcels is of secondary importance.
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(As proposed in 1954.)
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How obtained? Permanent grassland reserves could be secured in
two ways: by lease or purchase. Either possibility has both advantages
and disadvantages.

Leasing from the farmers now in the area would not interfere with
the tax base, since the owners would continue to pay taxes as in the
past. Leasing could also be fitted into the Department’s annual budget
more easily than purchase, since a lease program would probably cost
no more than $6,000-$7,000 a year. The disadvantages are these: To
be most effective, the grassland reserves should be kept free of disturb-
ance during the nest-brood period (i.e., until August first each year,
except for sced harvest) permanently. The shortest feasible individual
lease period would be at least ten years, and this still leaves the prob-
lem of renewal or replacement of lost leases at the end of that time.
From the individual farmer’s point of view, however, it is difficult to
foresee land-use needs ten years into the future. For this reason, the
leases which have already been entered into have a provision which al-
lows for earlier withdrawal. The high rate of turnover in land owner-
ship, already mentioned, also cuts down the effectiveness of a lease
program, for there is no assurance that a new owner would be willing
to continue a lease already in effect. Finally, a lease program would be
much more expensive than purchase in the long run.

State purchase of the scatter-pattern of grassland reserves has two
clear advantages: permanence and stability would be guaranteed, and
the total cost would be less. However, loss of local taxes is at present
a serious obstacle to purchase by the State. The first step toward remov-
ing that difficulty was taken by the 1955 legislature, which passed a
new law (Chapter 612, Laws of 1955) authorizing the payment of
school taxes on State-owned lands. In 1953 the owners of the specific
land parcels which we have recommended as grassland reserves on the
Buena Vista Marsh (Fig. 7) paid a total of $1300.12 in taxes to four
townships. School taxes amounted to $779.22 of this total, or 59.9
per cent. The total real estate tax for these four townships was $166,-
596.80 in 1953.

We recommend purchase rather than lease, in the belief that it will
better serve the needs of the prairie chickens. We wish to emphasize
that our recommendation for purchase is limited to the purchase of a
scatter-pattern of grassland reserves, amounting to about one forty per
section: we do not believe that purchase of all, or even most, of the
Marsh in the interest of praitie chickens would be desirable. We
further recommend that consideration be given to the development of
legislation enabling the payment of full taxes on all land parcels
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which the State may buy, because the prairie chicken is a natural
resource of great interest and value to the citizens of the state as
a whole.

Private individuals and groups have already shown an interest which
is tremendously encouraging—which strongly suggests, indeed, that a
considerable part of the scatter-pattern might be bought by public-
spirited conservationists. Two parcels have been bought specifically
for prairie chickens thus far: one of 80 acres by the Wisconsin Con-
servation League, and one of 63 acres by Mr. and Mrs. Gordon E.
Kummer of Milwaukee. The Wisconsin Society for Ornithology has
raised a fund with which to buy a third. The Wisconsin Consetvation
League is continuing its long-range program toward buying more land,
and we know that still other groups and individuals are seriously con-
sidering the same kind of help to prairie chickens. Private purchase is
especially helpful in that it keeps land on the tax rolls. At its meeting
on December 16, 1955, the Conservation Commission declared that
it stands ready to lease and manage suitable lands which are privately
purchased for prairie chickens, for few individuals or groups will be
in a position to manage their land themselves. Such leases should cost
little, in most cases no more than enough to cover taxes. Leases of
this sort have a definite part in the management program for without
them it is unlikely that many private purchases will be made.

Two points should be considered further: (1) The plan is tailored
to fit the area in approximately its present land use, with allowance
for what seem to be forseeable changes in the future. It will fit some
further expansion of grazing and it allows for some further increase
in general farming with grass in rotation. (2) If the area should be
as thoroughly changed to plowland as southern Wisconsin now is,
the plan would fail in its present objective unless it wetre modified.
There would be three alternatives: (a) Increase the number of re-
serves. (b) Trade land parcels, to consolidate into fewer, larger, self-
supporting units with a smaller total population. (c¢) Abandon the
program. According to all advice from agronomists so far received,
such an intensification of agriculture in this area is most improbable.
If it should ever happen, however, any land which had been pur-
chased would then have a ready market.

Maintenance of Lands in the Pattern

What needs to be done? The prime necessity is to keep the scat-
tered breeding units in the grass-forb stage of plant succession, which
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is a matter of weed and brush control. The lands selected for manage-
ment are with few exceptions lands on which brush invasion will be
slow and relatively easy to check. They are lands with good sod, which
greatly hinders aspen invasion, and with good enough drainage to
hinder invasion by willows. Brush invasion can be prevented by mow-
ing and burning, two practices which are now in common use on the
area for the purpose, and by controlling with chemicals.

Ideally, prairie chicken management for best production would allow
no disturbance of the grassland reserves until about the first of Sep-
tember, after which about half of each forty would be mowed each
year, alternating the two halves from year to year. This would permit
nesting and rearing with no man-caused interference. It would aiso
keep down the accumulation of dead grass, which we believe (see also
Grange, 1948) can become too thick for very young chicks. Brush
control, and to some extent weed control, would be accomplished at
the same time, although mowing would not be necessary as often as
this for brush control alone. Controlled grazing would probably ac-
complish these ends equally well, but we do not yet know how to
regulate it to get best results.

A workable compromise, sacrificing some chicken production in
order to have a cash crop on the same land, would allow grass seed
harvest followed by (a) mowing, preferably half of each forty, as
late as practicable thereafter but in no case earlier than August 1; or
(b) grazing, so regulated that the grass would not be grazed short un-
til late August or early September. This is essentially the arrangement,
occurring by chance and with a more and more doubtful future, under
which many of the chickens now alive on the Marsh were produced.

If a minimum of maintenance is decided upon, most parcels will
need treatment only once in three to five years for brush control, and
in many cases even less often.

Weed invasion, apart from overgrazing or other abuse, is probably
governed largely by climate and may be more difficult to control. It is
important to remember, however, that the type of grassland that we
want to maintain on most of these parcels is the type that develops
naturally on the drained peat of this area: tame hay meadows and culti-
vated fields revert naturally to bluegrass, without seeding or other
treatment. This simplifies maintenance enormously.

It may be desirable to fertilize from time to time, especially south
of Highway W, to improve the stands of grass. In a minimum pro-
gram, this could be omitted or held to a low acreage. It is most apt
to be needed if the parcels are stripped for bluegrass seed. If stripping
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Left alone the Marsh would revert to brush and timber. Brush control will
be one of the management needs on grassland reserves.

is permitted, there will be income with which to carry out a fertilizing
program.

Fencing may ultimately be necessary on most parcels, to keep cattle
out rather than to keep them in.

How can it be done? Maintenance should be relatively simple.
With few exceptions, bluegrass seed could be sold next summer and
every summer on the parcels which have been proposed for manage-
ment. The seed companies do all the harvesting with their own men
and equipment, and pay about $2.50 per acre for the seed; the land
parcels in the proposed scatter-pattern should command a potential
seed revenue of roughly $5,000 to $10,000 a year. In addition, the
two seed companies which have been asked have indicated that they
would do what mowing or burning might be necessary for brush con-
trol, if stripping rights were leased to them. These are not hard and
fast commitments, but they do indicate that the job of maintenance on
lands which might be leased to the seed companies could be done at
no cost to the Department, and with income available to help pay the
cost of other operations, such as fencing and fertilizing.

The precise degree to which the program could be self supporting
in this manner cannot be determined as yet, for it will be governed
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largely by two factors which are still indefinite: (1) The degree to
which we will be able to manage first quality grasslands, as opposed
to less desirable substitutes; and (2) the intensity of prairie chicken
management decided upon.

There are other possible arrangements for low-cost or no-cost main-
tenance of a substantial proportion of the grassland reserves, including:
(a) Mowing by local farmers in exchange for the hay. Since mowing
should be done after the time which is best from the standpoint of
hay quality, there might be no cash value in addition. (b) Bluegrass
hay, even after stripping, is used as bedding on fur farms; it is com-
monly mowed for this purpose as late as September and October. (c)
Grazing leases, with dates and intensities specified by the Department,
are another source of revenue or of labor.

The details of maintenance will have to be fitted to the individual
parcels; only the broad outlines are pertinent at this time. The fore-
going, however, shows that maintenance should be no great problem.

Improvement of Private Lands

Along with the establishment of the breeding-unit pattern, it would
be highly desirable to improve the habitat on the intervening lands
where this can be fitted into normal farming operations. Possibilities
for improvement include the following:

Cooperative bluegrass research: A cooperative program was started
in 1954 with the seed companies and other landowners; University
agronomists, soils men, and entomologists; the County Agricultural
Agent; and the Conservation Department, to attack such interrelated
problems as ways to increase seed yield and to control weed invasion
and whitehead disease of bluegrass. It would be well to set out some
of the experimental plots for such studies on land bought by the
Department in at least three parts of the Marsh to achieve continuity
of the experiments and adequate distribution throughout the area.

Delayed mowing: Make arrangements with individual landowners
to delay mowing until August 1 for a period of years, in return for
fertilizer provided by the Department. A number of farmers are inter-
ested in this approach.

Land clearing: The Department could clear (including plowing in
some cases) lands which are now in brush and which are suitable for
development as bluegrass lands, in return for which such lands would
be managed for seed for a period of years. There are a number of
good possibilities, particularly on seed company lands. Both the Man-
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gelsdorf and Sumner Companies, the only ones owning land here, are
interested. Some wortk of this sort has already been done, and more
is planned.

Rotational grazing: Rotational grazing on permanent pastures
offers some promise, but we do not know how readily such a plan
could be worked into farm practice here.

Cooperative grazing study: It would be highly desirable, with the
help of the University, County Agricultural Agent, and interested
landowners, to make a study of grazing practices on the Marsh. Such
a study is needed from the standpoint of the local farm economy,
quite apart from its relation to prairie chickens. We believe that in
many cases it would be better farm practice, and with a higher eco-
nomic return to the farmer in the long fun, if grazing were less in-
tensive. We doubt that pastures which are well managed, in the strict
economic sense, will alone sustain a high prairie chicken population.
It would be extremely important to learn just how far apart good
pasture management and good prairie chicken management really are,
to see whether the difference could be bridged by a moderate subsidy.
This would be a major study in itself. In any event, a generally high
ratio of grassland to plowland is basic to our management plan, even
though much of the grassland does not contribute directly to nesting
and rearing cover. Anything which bolsters a grassland economy will
be helpful to the prairie chicken program.

A. S. C. Program: For the same reason, any encouragement of
grassland which can be had through the Agricultural Stabilization
Program will provide an excellent general background for prairie
chicken management. Largely through the local efforts of R. J. Neuge-
bauer of this Department and the County Agricultural Agent, M. P.
Pinkerton, the County A.S.C. docket in 1954 included new payments
for the improvement of bluegrass lands. Where such payments increase
the acreage harvested for seed, prairie chickens are likely to benefit
directly. The Conservation Department can help in this by clearing
or breaking brushlands (not included in the A.S.C. benefits) for land-
owners who are interested in this practice. It is not to be supposed,
however, that grassland improvement alone can substitute for the pat-
tern of permanent breeding units ontlined above. To double or triple
the forage or hay on a 40 will not add a single brood if the extra
grass is simply converted to extra pounds of beef or extra bales of
hay, with no more left for chickens during the critical season than
there was before.
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W hat Has Been Done?

Game managers of the Conservation Department have made a start
toward management of nest-brood cover. In 1956, a total of 1,059
acres were leased for 10 years on the Buena Vista Marsh, including the
two private purchases already described. In 1955 and 1956, 138 key
acres were chemically treated for weed and brush control. On the
Leola Marsh, 140 acres were leased in 1956 and an additional 400
acres were optioned for purchase by the State; the entire area was
cover-mapped; and one of the leased forties was seeded to blugrass
and timothy. The cooperative bluegrass experiments have already been
described, and the current winter feeding program is the subject of a
later section.

2. Booming Grounds

There is little need for specific booming ground maintenance. Pres-
ent land practices are preventing brush invasion, mainly through mow-
ing and grazing. Booming grounds should be inspected each autumn
to see whether or not individual attention is necessary. Occasionally
one may be found which needs mowing or spring burning, most proba-
bly to remove tall weeds where grazing has been too severe. When such
mowing is found desirable, it should be done in the autumn, and the
mowing should be extensive enough so that the booming ground is
not just a little hole in the weeds. It would be well to mow about 40
acres with the booming ground in the center.

The pattern of distribution of booming grounds on the area is
shown in Figure 8.

3. Winter Food
Food Patches

Specifications for winter feeding have been outlined under “'general
management considerations” and are not repeated here. The food
patch program on the Buena Vista Marsh is described below.

Starting in 1949 winter food patches have been arranged for in two
ways: on a voluntary basis, and by contract. Prairie chickens now find
their winter food in part in corn patches which have been contracted
for in spring, and in part in corn left out over winter, mainly around
the edges of the Marsh, in the course of normal farm operations (see
Figs. 9 and 10).

Voluntary food patches were tried first. Under this arrangement
individual farmers provided land and labor; the Conservation Depart-
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ment provided seed, and fencing when requested. A few buckwheat
patches were tried in the beginning but were given up because buck-
wheat is ordinarily buried under snow in this region. Corn has been
used almost exclusively. Most of the voluntary food patches were one
acre or less in size; a few were two acres. Several farmers did not
even ask for seed corn and contributed everything, leaving part of
their own crops unharvested for prairie chickens and other wildlife.
Most of the food patches have been left unpicked and standing, which
is best; a few have been shocked. Despite the fine spirit and hard work
of the farmers who really took hold of the program, and the efforts
of the special Food Patch Committee of the Southern Portage County
Sportsmen’s ‘Club in Bancroft, the voluntary food patches did not fill
the prairie chickens’ need.

An acre of corn is a very generous contribution. Yet many flocks
needed more, up to four or five acres and occasionally still more. No
individual could be expected to give so much. Because of the pattern
of farming, parts of the area had more food patches than were
needed, while other parts had no winter food at all. Some individuals
who had intended to leave corn, when food patches were being planned
in spring, found themselves unable to do so. The food patch pattern
was thus too uncertain, and in any case could not take care of important
parts of the area.

Starting in 1950, therefore, a few larger food patches (up to five
acres in size) were contracted for in spring and added to the system
of voluntary food patches. These were to improve distribution and
give more food to the largest flocks. Other supplementary purchases
were needed from time to time, especially during the winter of 1950—
51. That winter the largest prairie chicken population of many years,
according to local report, was faced with an unusual food shortage
caused by severe frosts in both July and August.

We have come to depend on contract food patches for winter feed-
ing. They are planned for the places where they are most needed, and
with assurance that there will be enough corn in the right places when
the prairie chickens must have it. The Conservation Department pays
$25 an acre and provides the seed corn, which is a short-season, short-
stalked hybrid developed by the University of Wisconsin. The farmer
provides land, fertilizer, and labor; leaves the corn standing until the
end of March; and may harvest whatever is left uneaten. Voluntary
food patches as such have dropped out, but the farming community still

Courtship and mating: booming grounds on the Buena Vista Marsh.
(‘ Photos by George Socha.
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contributes a great deal of winter food in the corn which is not har-
vested until spring and in the shocks which spend part or all of the
winter in the fields. Many farmers take pleasure in having prairie
chickens feed in their fields in this way, and some continue to leave a
few rows deliberately. Unusually large concentrations of prairie chick-
ens, however, sometimes take more than even the most generous
farmer can well afford.

We recommend that the system of contract food patches be con-
tinued on both the Buena Vista and Leola Marshes. Slight modifica-
tions are necessary from year to year, to adjust to the particular situa-
tion. Most such changes are easily made and include the following:

The size of individual food patches should be altered with changes
in the population. At the low of the cycle most of them need not be
as large as at the high. In 1956 the food patches were two and three
acres in size; in 1950 some were five acres.

The locations of the food patches are determined not only by the
distribution of the birds, but also by the distribution of corn which is
ordinarily available because it is left out by the owners. Food patches
have been particularly needed thus far in the northern and western
parts of the Buena Vista Marsh. Along the southeastern side there
has generally been so much corn available that, except during the high
years, no additional corn was needed. This, however, raises two points:

The time will almost surely come when less corn is left in the fields
over winter even in the southeastern part of the area, and the food
patch system will have to be expanded by the addition of one to three
units. This will actually simplify planning.

The food patch plan must continue to allow for buying some corn
in winter to give the system flexibility and to take care of emergencies.
Except under unusual circumstances, an extra $50-100, above the
amount contracted in advance, should be ample. Especially during the
high, and when the system of contract food patches was being started,
we bought corn in this manner in winter in fields which were being
used heavily by large flocks. This, however, encouraged others to ask
for damage payments, but the conservation law does not provide for
payment of such claims. Since a farmer’s 40-acre unpicked cornfield is
more attractive to a large flock of chickens than a four-acre food patch,
the problem cannot be solved simply by planting more food patches.
The problem has not been fully solved as yet.

Three small experimental food patches were planted in 1954. They
consist of perennial species of the genera Silphium and Desmodium,
native prairie plants which may have been important prairie chicken
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foods in pre-settlement days. Some of the Silphiums are reported to
live at least 30 years.

Water: Tt is highly doubtful that prairie chickens in Wisconsin
need free water. In any event, there is an ample water supply (which
as far as we know is used very little) in the drainage ditches which

grid the area.

4. Winter Cover

It would seem that little or no deliberate management of winter
cover is necessary for the present. Woody cover is used for both day
and night roosting, and the existing pattern of woods and brush (Fig.
2) makes winter cover of this sort available in all parts of the area.
Willow and aspen most often serve, although pine and oak are some-
times used. Pulp cutting in some of the stands of larger aspen would
improve them for prairie chickens by encouraging younger growth.
Some pulp cutting is in fact being privately done; still more would
be desirable.

The fact that prairie chickens roost in grass and sedge as late into
the winter as they can suggests a preference for these types over
woody cover. The fact that chickens use brush and woods when grass
and sedge are buried under snow does not necessarily mean that woody
cover is a wholly adequate substitute. As far as we know now, it is;
and it would be very difficult to develop grass-sedge cover that would
stand up under the normal winter’s snow. We recognize that winter
cover needs some further investigation, but it can be done while man-
agement is under way.

Management of Secondary Areas

This plan can be adapted to fit the secondary areas in other parts of
Wisconsin. It can, in fact, be adapted to fit prairie chicken areas in
other states, especially the Lake States. The basic problem is the same
in all areas—to insure nesting and rearing cover and winter food—but
the details of management will vary. There are important differences
from one area to another in Wisconsin in soil and cover types, which
will govern both the kind and amount of land treatment needed; in
kinds and intensity of land use, which will govern the size and num-
bers of grassland reserves needed; and in land ownership, which will
have a great deal to do with the manner of establishing grassland
resetves.

For the secondary areas, more information of the following kinds
is needed:
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George Socha

“Grass of the right density for nesting and rearing young . . .

.. . is particularly apt to go down under the first snows of winter.”

Hugh Wilmar




Stouter grasses and sedges are good roosting spots until snow covers them
up. Here, bluegrass is down, under ten inches of snow, but sedges,
quack, timothy and Muhlenbergia still give roosting cover.

When grass is buried under snow, brush patches and woods’ edges are used
for roosting, especially at night.
F. J. W. Schmidt




1. Rough cover maps. Much can be learned about the management
potentialities of individual areas from maps showing grasslands, brush,
woods, cultivated lands, and marshes, without going into the details
of size and stocking classes of woodlands and the actual crops on
farmlands, etc. What is important is the extent and distribution of the
grassland, its kind, quality, drainage, and current use. Such maps can
be prepared in considerable part from air photos, in advance of the
field work to follow.

2. Booming ground surveys. On every area which is considered for
management, there should be a complete booming ground survey. This
involves finding all booming grounds, and getting complete counts of
the cocks using them. This information is needed for two purposes:
(a) As a population index for comparing one area with another and
following trends from year to year on individual areas; (b) The
larger booming grounds are in or near (from a quarter to a half mile)
the better nesting areas. Since booming grounds are more easily
found and appraised than nesting grounds, knowledge of the booming
grounds is a highly valuable short-cut toward knowledge of nesting
and rearing conditions. Complete booming ground counts should be
made every two weeks from late March or early April to mid-May.

3. Information concerning land use should be added to the base map
through the summer, particularly in the case of grasslands. This will
show a) where changes in land use, particularly with respect to dates
of mowing and intensity of grazing, can most quickly improve nesting
and rearing grounds, and b) where changes in the existing pattern
of nesting and rearing grounds are most needed for long range
improvement.

4. Land ownership should be determined. There are publicly owned
tax delinquent lands on some of the secondary areas. Such parcels can
be of great importance in a management program, as is the case of the
parcels already leased from Taylor County.

5. Something should be learned of the Aistory of each area, both
as to cover types and land use, and of its probable use in the future.
Where the probable development is toward intensive farming, the
prospects for prairie chicken management are apt to be poor. Complete
abandonment of farming would require much greater management
effort in holding back brush and tree invasion to meet the space re-
quirement. The best possibilities will generally lie in areas which are
apt to be more or less stabilized at a low level of farming intensity,
particularly at the edge of marshland. The highly specialized nature
of cranberry growing offers good possibilities.
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6. With grassland farming on the increase, new chances for prairie
chicken management should be watched for. It is not likely that grass-
land farming alone will support large populations of chickens, for
reasons already discussed; it should, however, provide the generally
favorable background which would permit chickens to increase as the
result of management of scattered patcels of permanent nesting and
rearing cover. The possibility of developing new grass-seed-producing
areas, outside of the good pheasant range in the state, is worth explor-
ing. Examples of suitable grasses include bluegrass, redtop, timothy
and brome.

ESER “Ecological Patterning” as a Tool in
Wildlife Management

Wildlife management generally means the management of habitat
as much as the management of the animals themselves. Habitat man-
agement means land management, to produce the specific kinds and
amounts of cover and food without which wildlife cannot live. It
happens sometimes that existing land management quite inadvertently
produces both commercial crops—whether measured in bushels,
pounds, or board feet—and excellent crops of wildlife too. For ex-
ample, in the days of Wisconsin’s early development, bumper crops
of game were produced as purely accidental by-products. This was
true of prairie chickens and quail during the first steps in the breaking
of the prairies. It was true of prairie chickens and sharptails in the
north when the forests were cut and fire ran through the slashings.
It was true of deer and ruffed grouse when young forest began to
creep back into the cut-over. No one planned it that way. For most
upland game, the changes brought about by early settlement were in
fact, if not by intent, habitat management on a scale which Wisconsin
will never see again. Even the introduced pheasant simply fitted into
an environment which was ready for it by chance.

We are still clipping coupons from that early wildlife bonanza.
Most of our present wildlife habitats are simply what is left from that
rich earlier period, rather than what we have produced by intention.
The ruffed grouse is our most abundant upland game bird. It has
about reached, or has perhaps already passed, its time of greatest num-
bers. There will be fewer of them as the northern forests continue to
grow older. We are well past the peak in deer numbers. Our middle-
aged forests cannot even maintain the tremendous herd that the young
forests produced. The prairie chicken, with the sharptail close behind,
was among the first to benefit by pioneer settlement, among the first to

[591



lose ground as settlement advanced, and the closest now to extirpation.
For the prairie chicken it is obvious that habitat management is
vitally, desperately, necessary #ow to save the species. It is less obvious
but none the less true that other species are travelling down the same
road. The very forces which once produced an incalculable wealth of
game have now gone too far, and are destroying the habitats they
once created.

It is hardly an exaggeration to say that in southern Wisconsin every
marsh which is drained in the future means fewer pheasants, ducks,
and rails; every fencerow and roadside which is de-brushed, fewer
quail and songbirds; every woodlot which is heavily grazed, fewer
cottontails and ultimately, as the trees disappear through lack of re-
placements, fewer squirrels and woodland birds. Thus, not only for
the prairie chicken but for every important game species and many
other wild creatures, habitat management is now or soon will be
needed. For most game species it is needed now. For many, a start
has already been made.

How this situation has come about is no secret. It is the result of
increasingly intensive use of agricultural (and marginal) lands, in-
creasing age and more intensive use of the northern forests, and in-
creasing hunting pressure—in short, of greater human demands on
the land. Just as these demands make habitat management all the more
essential, so also do they make it all the more necessary to pay for the
lands on which commercial production is cut down in the interest of
wildlife production. Ironically enough, as the need for wildlife man-
agement increases, there are fewer and fewer acres which can be di-
verted to the purpose, and the cost of each acre becomes greater and
greater.

These expensive acres must be managed with great skill, to produce
the best possible stand of wildlife in return for the investment in
land, effort, and money. In part, this is a matter of putting ecological
knowledge to work in developing the land which is available. Much
study and practice has already gone into this phase, and a considerable
body of knowledge (although not yet enough) is already at hand. It
is just as important—and will become increasingly so in the future—
to make a good choice when the acres to be managed are selected in
the first place. This phase has not been developed as far as the other.
In the past, game managers have largely been forced to do the best
they could on lands which were available because they were odd
corners, unproductive bits and pieces in otherwise “good” land, and
on larger areas in “wild” land. In short, on lands which were available
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because they had no high immediate value for commercial production,
and which were selected because of availability rather than choice.
Such lands have had and will continue to have an important place
in wildlife management. But it should be plain enough that if wild-
life is to be produced only on those acres which nobody wants for any
other purpose, there will soon be whole regions with no game of any
kind, and no other wildlife except mice and insects—a poor country
for humans to live in, as well.

We do not believe that the people of Wisconsin will allow them-
selves to become so impoverished. It follows, then, that some of the
better lands will have to be reserved for wildlife. It is likely that such
acres will be managed in such a way that commercial production is
modified, rather than cut out entirely. But whether it is done that way
or by reserving them completely for wildlife, one thing is certain:
such acres will have to be chosen with great skill.

Ecologically speaking, most species will be most benefited by a
scatter-pattern of relatively small land parcels, rather than by an equal
acreage in one solid block. Completely unmodified farm practices pro-
vide some of the things needed by farm game. It is necessary only to
bolster the weak spots, allowing the unchanged surrounding farmland
to provide a considerable part of the total habitat with no cost to
management. Thus the effective area will be much larger than the
actually managed (and paid for) area.

We have already shown, for example, that in the farming com-
munity on the Buena Vista Marsh two things in particular need to be
made more secure for prairie chickens: nest-brood cover and winter
food. It is obvious enough that the total acreage of food patches
should not be combined into one large field in the center. It is the
nature of the birds to form flocks which are scattered through the
area in winter, and it is easy to see that food supplies should be
correspondingly scattered. It is not so easy to see, but just as true,
that nest-brood cover also should be scattered. Here again it is the
nature of the bird which governs. It is their nature to disband the
flocks and to be even more scattered—much more scattered—during
the nesting and rearing season than in winter.

Other things also dictate a scatter pattern for prairje chickens on the
Buena Vista Marsh, for example:

Quality—There is no part of the Marsh in which one could find a
solid block of 3,200 acres of uniformly good nest-brood cover. Why
waste money on unwanted actes?

Crowding—There is an upper limit to crowding, even though the
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reasons for it are not clearly understood. Eighty forties in a scatter
pattern will produce more prairie chickens than 80 forties in one
block. Some of the underlying reasons are undoubtedly involved in
some of the headings below.

Interspersion—Different kinds of cover are needed for different
uses: short cover for booming, medium cover for nesting and rearing
young, dense cover (including aspen and willow) for winter roosting
and escape from predators and hunters. Different kinds of food are
needed at different seasons: insects, fruits, clover and other greens,
weed seeds and small grains for the growing young and adults in
summer and fall; corn in winter. A/ of these types are necessary. A
scatter pattern makes them all available for the price of only the nest-
brood cover and food patches. In a solid block, a large proportion
would have to be used to produce this essential variety, with a corre-
sponding loss of nest-brood cover. Since nest-brood cover is the
critical bottleneck, every acre diverted from it cuts down the effective-
ness of the program.

Edge effect—A solid block of 3,200 acres would have about nine
miles of edge. A scatter-pattern of 80 individual forties would have
80 miles of edge.

Distribution—The old adage about not putting all one’s eggs in one
basket applies here also. A single block would be more vulnerable to
such accidents as fire, disease infestation, flooding as a result of heavy
rains or the failure of one drainage ditch, etc. There is reason to be-
lieve that booming grounds of moderate size (16-20 cocks) are more
efficient as mating grounds than the really big ones (Hamerstrom and
Hamerstrom, 1955). It follows that a scattering of moderately large
booming grounds throughout the whole Marsh would be better than
a concentration of large ones within a limited area.

Opportunism—Birds distributed throughout the area in a scatter
pattern are always in position and ready to take advantage of favorable
developments in neighboring habitat, such as lessened grazing pres-
sure in the next pasture, a hay meadow left idle, etc. In the aggregate
this could be very important. Birds in one large block would have
many fewer chances of finding such new habitats.

The same sort of thing applies to forest and forest-edge species.
In the case of the sharptail, for example, there is now vastly more
winter range than is needed, in the bogs and swamps, and in the aspen
and birch, and to some extent the hardwood, forests of the north.
Summer habitat—brushlands and openings—is in critically short supply
and is the major limiting factor. Even in the best wildland sharptail
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areas there is an extensive matrix of forest, much .of it excess winter
range and much of it totally unusable. Within this matrix lies an
interrelated pattern of good breeding habitat, without which the sharp-
tail cannot survive. The matrix generally amounts to about two thirds
of even the best sharptail areas, the productive openings and brush-
lands only one third. The amount of money available for sharptail
management is limited. It will buy or lease only a limited number of
acres. Patterned land acquisition will give about two to five times the
amount of productive habitat as the same number of acres in one solid
block. The practical implications are obvious.

In short, by modifying the size, shape, number, or distribution
of the land parcels, the scatter-pattern plan which we have developed
for prairie chickens on the Buena Vista Marsh could be the key to the
management of many other species in other places. This might be
called “ecological patterning”, in contrast to solid blocking.

Ecological patterning is not yet a popular concept, although we
have been urging it for several years. Administratively it is simpler
to handle solidly blocked lands. The problem is largely one of scale,
for on a geographically larger scale ecological patterning is already
being practiced. When a marsh is flooded for waterfowl, the entire
basin must, of course, be purchased and this is solid blocking. But no
one proposes, in waterfowl management, to buy all the intervening
land from the breeding marshes of the north to the southern winter-
ing grounds. The individual nesting, resting and wintering marshes
throughout a flyway are directly comparable, on a vastly greater scale,
to the individual parcels in a scatter-pattern within a township. Deer
yard acquisition is another example. No one suggests that, because
deer yards in Vilas County need to be managed, the whole county
should be leased in the interest of blocking.

Certainly it will be more complex to administer a scattering of
small land parcels than fewer, larger areas. But in the face of increas-
ing pressures on the land, every phase of wildlife management is be-
coming more complex. Without question there are a number of com-
plications that will have to be worked out before ecological patterning
is fully workable on a local scale. But of this we are convinced: Solid
blocking, with straight outside boundaries measured in miles rather
than in 40’s, is fast becoming an administrative luxury, incompatible
with the efficient management of upland game habitat. The sooner
ecological patterning is whipped into fully usable form, the sooner
will wildlife management be ready to cope with the problems of the
future. Those problems, indeed, are already upon us.
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Part III—POPULATION MANAGEMENT

In the management of any species, habitat is a prime consideration,
for without a place to live, the species cannot exist. However, the
existence of a species is also influenced by the safeguards surrounding
the population itself. In the case of a game bird of generally low
density and high trophy value such as the prairie chicken, the regula-
tion of hunting becomes particularly important. In addition, the im-
portance of competing species and predators should be judged in any
management plan. Some thought needs also to be given to diseases
and parasites and to weather emergencies, at least to decide whether
or not anything can be done about such hard-to-get-at problems.

Summary: Limiting factors which may exert direct pressure on
prairie chicken populations include the following: (1) Hunting,
which must be restricted to the harvest of surplus birds, when availa-
ble. Past regulations have been satisfactory, but new and different ones
will be needed to prevent over-hunting of the few areas of prairie
chicken habitat which will persist into the future. (2) Competition
with exotic species having similar habitat requirements should be
held to a minimum on all areas managed for prairie chickens. (3)
Control of predators is less important than the provision of strong
habitat. (4) The spread of diseases and parasites can be discouraged
by dispersing, rather than concentrating, winter food supplies. (5)
Strong habitat is the best and only practicable defense against extremes
of weather.

Regulation of Hunting
General Biological Aspects

Biologically, we see no reason to discourage hunting during years
of abundance provided that two conditions are met: First, an actual
harvestable surplus must have been produced. Second, hunting—includ-
ing crippling loss—must not remove more than the surplus. These
limitations are not unique to prairie chickens, of course. They apply
to all game.

How may a surplus be recognized? In the case of cyclic species,
with no stable year-to-year population level, it is hard to set specific
numerical standards. It is all the more difficult in the case of animals
with a 10-year cycle, such as the prairie chicken, for the habitat of a
given population may change markedly during a single cyclic period.
Changing habitats will support differing numbers of birds during suc-
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cessive highs. Wisconsin’s total prairie chicken population has been
progressively smaller at each of the highs for many years. The surplus
available for hunting has therefore not been the same at each high,
but has dwindled correspondingly.

There is now good reason to believe that some species have a hunta-
ble surplus even at the low of the cycle. The ruffed grouse was hunted
during every year of the last cyclic low in Michigan, and without
detectable harm to the population (Ammann, 1949). This does not
necessarily mean that prairie chickens, in the densities which now occur
in Wisconsin, can safely be hunted during the low. Prairie chickens
are far less abundant than ruffed grouse. Their distribution is distinctly
spotty, rather than uniform. The few good areas are well known and
so are subject to disproportionate hunting pressure. Theoretically,
these areas might have huntable surpluses at the low. From the practi-
cal standpoint, however, the surplus would be so small and the actual
or potential hunting pressure so great, that there would be real danger
of killing too many. Prairie chickens have not been hunted during
recent lows, and should not be hunted at low population levels in the
future under the prevailing type of hunting regulations.

There is no simple formula to show when the season can best be
opened on the cyclic rise, the size of the surplus during each of the
open years, and when to close the season again. No state, including
Wisconsin, has yet managed prairie chickens intensively enough to set
up the elaborate and closely controlled experiments on which to base
such a formula. Empirical rules have been followed in the past to
regulate the hunter kill. Hunting regulations, described later, are based
on characteristics of the birds themselves which make hunting rela-
tively easier or harder, and on characteristics of the hunter which lead
him to turn toward or away from prairie chicken hunting for his spott.
A more precise formula, if it could have been worked out and en-
forced, would probably have allowed a somewhat larger hunter kill
than there actually has been in recent years. We suspect, for example,
that the open seasons of the last cyclic high could have been started
one or two years earlier than they were, if there had been census figures
to show the stage of the cyclic rise. There are no precise figures to show
what the allowable kill should be. Our best guess, at present, is 25-30
per cent of the population, perhaps somewhat more during the rise
and somewhat less during the decline, with a closed season when the
population drops to about 50 per cent of the high.

Certain characteristics of the birds have a particular bearing on
hunting regulations. In early autumn the coveys are relatively small
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in size, generally on the order of 7-15 birds. They are then well scat-
tered through the breeding cover. At this time the birds lie particularly
well to dogs. They commonly flush within easy gun range, whether
hunted with dogs or without. Coveys often fly no more than a few
hundred yards, and so are easily marked down for a second flush, and
perhaps even a third. They are relatively easy to hunt at this season,
and large bags are to be expected. Later in the autumn the coveys draw
together into larger groups, called “packs”’, which may number from
50-100 or more birds. The packs are much wilder and harder to hunt
—much more difficult to approach, flushing at greater distances, and
flying much farther, often a mile or more. Thus they are apt to jump
well out of range on the first flush, and to fly so far that they cannot
be marked down for a second try. The time of packing is variable, de-
pending on the weather. Warm weather delays packing, frosty morn-
ings bring it on. Packing has usually started by late September. The
larger the pack, the more difficult it is to approach. Once the birds
are packed they offer very few chance shots, and it is a rare hunter
indeed who has the skill and the persistence to hunt them successfully.
Few prairie chickens are killed during late seasons, for example, after
mid-October. This is trophy hunting, in the best sense of the word.

Broods in late summer and early autumn appear to have rather
restricted home ranges, perhaps no more than a quarter section (160
acres). An autumn pack may range over the better part of four sec-
tions (Hametstrom and Hamerstrom, 1949). The size of a closed area,
therefore, will have an important part in determining how much pro-
tection it gives. The dates of the hunting season must also be con-
sidered in this connection. A one-section closed area might completely
protect several coveys in early September, but four sections are needed
for a single pack in October. Closed areas thus offer many possibilities
for manipulation. At one extreme, a scattering of one-section closed
areas would give partial refuge to many packs over a large area during
a late season, thus reducing the kill a little. At the other extreme, an
entire unit of range, amounting to a township or more, could be made
a closed area to give complete protection to a whole colony.

Effects of Hunting

Market hunting, 100 years ago, took an annual toll of prairie chick-
ens probably many times greater than the total state-wide population
of today. Forty to fifty years ago, when sport hunters shot prairie chick-
ens by the wagonload, the annual kill was almost unbelievable by to-
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This is trophy hunting!

day’s standards. In those earlier days hunting came in late August and
early September, at the time when the birds are especially easy to shoot.

But would there be many more prairie chickens in Wisconsin today
if those astronomical numbers had never been shot? We doubt it very
much. A bird must be hatched and reared before it can be shot. Pro-
duction must come before harvest. Prairie chicken production is possi-
ble only in a certain kind of habitat. When that habitat is gone, no
more prairie chickens can be produced. That habitat is gone from most
of the state. The birds that never hatched far outnumber the ones that
have been shot.

Prairie chicken hunting, then, is not the cause of the general decline
which is now under way. This does not mean that hunting has had no
effect on prairie chicken numbers. It is entirely possible that hunting,
and especially market hunting, did have serious effects at times and
places in the past (Schorger, 1944). It is even possible that some
remnant flocks disappeared sooner than they would have had there been
no hunting, especially as the result of accidental killing in the course
of pheasant hunting. We cannot evaluate the effect which pheasant
hunting may have had on remnant flocks: the evidence is no longer
clear. Tt is worth remembering, however, that there was no pheasant
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hunting to complicate matters during the final disappearance of the
heath hen (Tympanuchus cupido cupido), the eastern race of the
prairie chicken, nor during the great decline of the prairie chicken in
Missouri.

In the long view, we are convinced that it is the pressure of plows,
cows, and trees—increased human pressure on the land—not gun pres-
sure, which has brought prairie chickens to their present low level.

On a shorter time scale, the normal cyclic decline is often mistaken
for the result of overshooting. This is perhaps inevitable, for in recent
years the hunting season has not been opened until the high of the
cycle or just before it. It is to be expected that a high will be followed
by a drop in numbers, but this fact is apt to be overshadowed by the
immediate and spectacular realization that after a few years of hunting
there suddenly are fewer birds. We have seen it happen twice in Wis-
consin, at the last two highs.

During the recent high the Buena Vista and Leola Marshes were
open to hunting only in 1951. The Leola Marsh makes up about a
quarter of one of our major study areas, the Plainfield area. On the
Leola Marsh and the Plainfield area as a whole, booming ground
counts started downward in the spring of 1951, before the open season.
On both the Buena Vista Marsh and the Plainfield area the spring
counts of 1952 were only 50 per cent of the high, after the heavy
hunting pressure of 1951—but strong decreases apparently occurred
simultaneously in the Marquette-Green Lake Counties area in Wiscon-
sin (Damaske, unpubl. field notes) and were also recorded for Indiana
(Mumford, 1955b), although there has been no chicken hunting in
either of these areas for many years. Spring counts for 1953 were
higher than 1952 on both the Buena Vista and Plainfield areas, but
not on the Marquette-Green Lake area nor in Indiana. In 1954 spring
counts were somewhat higher again on the Plainfield area, lower on
the Buena Vista Marsh, and lower in Indiana (Mumford, 1955a). By
1955, still without chicken hunting on any of these areas, the situation
was as follows: lower on the Plainfield area (53 per cent below the
high), higher on the Buena Vista Marsh (44 per cent below the high),
and lower in Indiana (57 per cent below the high). The Marquette—
Green Lake Counties area was not censused as intensively in 1954 and
1955 as in 1952 and 1953, but it is plain that the population is at a
very low level.

To summarize: Of these four areas, two were hunted during one
year of the last high, and both showed population increases during
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two of the springs affer the hunting season (Buena Vista Marsh and
Plainfield area). On two areas there was no prairie chicken hunting
at all during the last high (Marquette—Green Lake area and Indiana).
All four areas showed strongly reduced populations in the spring of
1955, about half or less of the numbers at the high. Whatever the
cause of these low 1955 populations, it plainly was not prairie chicken
hunting.

The same paralleling of shot and unshot areas occurred during the
high of the 1940’s. There were open seasons on prairie chickens in
Wisconsin in 1938 through 1942, after which the season was closed
until 1950. In Indiana there has been no prairie chicken hunting since
1936 (Mumford, 1955b). We began our spring censuses of the Plain-
field area in 1939. Our spring counts rose to a high in 1940, dropped
in 1941, rose again in 1942, (but not quite as high as 1940), and
dropped in 1943. Our census was then interrupted until 1947, when we
found the lowest count of all—76.5 cocks regularly using the booming
grounds on the area, as compared with 257.5 cocks in 1940 (Hamer-
strom and Hamerstrom, 1955). Letters from friends living in the area
informed us that there was no increase of any consequence during the
three springs that we were absent. Subsequently the population rose
to a high in the spring of 1950. Here the population rose to a high
in the spring of 1940 despite hunting since 1938, rose again from
spring 1941 to spring 1942 although hunting was still going on and
reached the lowest point of all in 1947 (possibly 1946) even though
the last of that series of open seasons was in 1942. And in Indiana,
with no prairie chicken hunting, spring counts dropped from 1942
through 1946, then rose to a high in 1951 (Mumford, 1955b).

The Indiana booming ground figures, above, give the longest con-
secutive record of actual counts over a large area known to us, and
there has been no prairie chicken hunting to confuse the account of
cyclic behavior. The record begins in 1942, with a count of 438 cocks,
then drops steadily to 1946, to 130 cocks. There follows a rise to
1947, a slight dip in 1948, and a further rise to a high of 325 cocks in
1951. The downswing began in 1952, and has continued without
interruption to 1955 (the last count available), when there were only
140 cocks (Mumford, 1955a, 1955b). Complete closure against hunt-
ing has not permitted this population to stockpile indefinitely, nor
has it prevented two cyclic declines.

It is characteristic of both prairie chickens and sharptails that, at
the time of the cyclic high, birds appear in places where there were
appatently none during the low. While this may sometimes be only
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the increase of a resident population which was so small as to be un-
noticed at the low, it is probably more commonly the result of spread
from larger centers of population (Rowan, 1948). The continental
range of the prairie chicken expanded for hundreds of miles to the
north and west in the 1800’s and early 1900’s (Leopold 1931a; Baker,
1953; Edminster, 1954), and banding studies in Wisconsin have
shown several moves of 20-30 miles and one of about 100 miles
(Hamerstrom and Hamerstrom, 1949; and Quart. Prog. Repts.). Since
the total area of suitable habitat is now shrinking rather than expand-
ing in Wisconsin, such wanderers have little value as potential colo-
nizers. The loss of some of them through hunting has probably not
been serious.

Current hunting regulations: Basically, the same pattern of regula-
tions has been in effect for many years, with modifications of detail
to fit changing circumstances. The essential elements of the pattern
are as follows:

Most hunters do not distinguish between prairie chickens and sharp-
tails before pulling the trigger. Further, both species were abundant
over much of Wisconsin, often in habitats which actually overlapped
one another, when the pattern was first established. The two species
have therefore been treated essentially as one, with one set of regula-
tions covering both. There has been no hunting during the low years
of the cycle. During open seasons, the kill has been regulated by the
standard methods of varying the length of the open season and the
bag limit, which applies to the aggregate of both species, and by
varying the amount of country open to hunting. Newer and even more
important methods have been to vary the date of the opening of the
season and to reduce the kill by opening the prairie grouse season
concurrently with several other species. Table 2 outlines the regulations
in force during the last series of open seasons, from 1950 through
1955, and Table 3 lists the counties that were open during the same
period.

Since 1943 prairie chickens have been protected by closed seasons, or
have been exposed to rather closely limited hunting pressure. There
was no open season from 1943 through 1949, during the last cyclic
low and most of the rising phase which followed. Those counties with
small remnant populations of prairie chickens and no sharptails (or
virtually none) have not been opened at all—Columbia, Dane, Green
Lake, Manitowoc, Marquette, Outagamie, Waupaca, and Waushara
Counties. The one best population, on the Buena Vista and Leola
Marshes, was hunted only once, in 1951. Thus, more than half of
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Table 3
Counties Open to Sharptail-Prairie Chicken Hunting, 1950-1955

County 1950 1951 1952 1953 1954 1955
Adams_______ _ - 1/2 3/8 3/8 o -
Ashland________ . X X X X X
Barron_________ - - X o o X
Bayfield ____ I X X X X
Burnett__.._ .. X X X . - X
Chippewa___.__ 1/3 1/3 X X - X
Clark__.________ X X X X . X
Douglas________ X X X X o X
Dunn__________ o . X o - -
Eau Claire_____ o - X X . o
Florence. . _____ X X X X . X
Forest_____ ___ X X X X - X
Iron_______.____ X X X X X X
Jackson______ 1/2 1/2 1/2 1/2 - X
Juneau________. 2/3 2/3 1/3 1/3 1/3 X
Langlade_______ X X X X . X
Lincoln________ X X X X X X
Marathon______ X X X X X X
Marinette _____ 4/5 2/3 X 2/3 - X
Monroe________ - - 1/3 1/3 - X
Oconto_______ 1/4 1/4 X 1/4 . X
Oneida_________ X X X X X
Pepin__________ S o X _— - B,
Pierce_____ .. __ - - X - - -
Polk_____._____ o . X . L X
Portage_ .. ___. 4/5 X 4/5 4/5 o o
Price__________ X X X X X X
Rusk_____._____ X X X X X X
St. Croix_...___ - X . - o
Sawyer_________ X X X X X X
Shawano______. _.. - X - - X
Taylor_________ X X X X R X
Vilas___________ X X X X X X
Washburn._____ X X X - X X
Wood _________ X X X X X X

x =Whole county open, except for relatively small closed areas.
Fractions=Only part of county open, approximate amount indicated
by the fraction.
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Wisconsin’s total prairie chicken population has not been hunted dur-
ing most of the recent years with open seasons.

In those counties with enough sharptails to warrant an open season,
in some of which prairie chickens also occur, there were open seasons
on both in 1950 through 1955. The heaviest hinting pressure was in
the two years with the highest populations of the current cycle, 1950
and 1951. Only in those two years was the season opened relatively
early, on September 22 and 23. Even these were much later openings
than the August and early September openings which once were com-
mon. All openings after 1951 were in October, with the birds well
grown and wary and already starting to pack. Under these conditions
most hunters quickly give up sharptail and chicken hunting and turn
to easier game; the opening dates were set with that fact in mind. The
sharptail-chicken season has opened with ruffed grouse in each of
these years.

Hunting pressure on prairie chickens was still further reduced, after
1951, by opening the sharptail-chicken season concurrently with a
number of other species—with waterfowl (except 1955), pheasant
(except 1954), rabbits and squirrels. In 1955, the concurrent opening
was more complex (see Table 2). Since the heaviest kill occurs on the
opening week end, one of the most effective steps in holding down the
total kill is to lower hunting pressure on those critically important two
days. Field checks have shown that there were many fewer hunters
in the best sharptail-chicken areas on opening week end during the
years with concurrent openings than in 1950 and 1951 when sharp-
tails, prairie chickens, and ruffed grouse were the first to open. Within
some of the open counties there have been areas closed to sharptail—
chicken hunting, from one to four sections in size, which further
limited the kill.

Future bunting regulations: Aldo Leopold often pointed out that
the prairie chicken is a highly important part of Wisconsin’s heritage,
of value to hunter and non-hunter alike. Because of its outstanding
qualities as a game bird, we agree that it is important to continue
prairie chicken hunting for as long as this can be done without damage
to the prairie chicken population, and without harm to the equally
important pleasure of those who enjoy prairie chickens by watching
them without hunting them, or simply by knowing that they are still
here. Important as it is, however, hunting is definitely secondary: the
birds themselves come first. We further believe that recent sharptail-
chicken hunting regulations have accomplished both results with rea-
sonable success. Limited hunting has continued, and we have no evi-
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dence to show that sharptail-chicken hunting has really harmed either
species in recent years.

We do not believe that the same regulations will accomplish the
same results in the future. Why not? Most of Wisconsin's better prairie
chicken areas were open to hunting during at least part of the cyclic
high just past. They could be hunted again under the same regulations
if their habitats were in equally good condition at the next high, and
if general hunting pressure were no greater than it has been. These are
not safe assumptions, however. It is well known that prairie chicken
range is shrinking over the state as a whole. More will go before the
next high. It is obvious that a time must come, sooner or later, when
a critical point is reached—when the regulations which were good
enough in the past no longer fit the situation. That time has come. The
high of the 1950’s marks the end of an era in the history of Wiscon-
sin’s prairie chickens.

The formulation of hunting regulations is the province of adminis-
tration, management and law enforcement. Our function is to make
recommendations to fit the biological situation.

On this basis, we feel that new and different regulations are needed
for the future.

According to present evidence, prairie chickens will no longer be
able to withstand hunting in all areas where sharptails also occur and
can be hunted. There should be enough sharptails in central and
northern Wisconsin to justify general open seasons. There will not be
enough prairie chickens except on managed areas and in those few
places where some unpredictable happening—pure luck—keeps the
habitat in good condition a little longer. From the biological stand-
point, therefore, it is highly important to have separate regulations for
the two species, which would require that the average hunter learn to
distinguish between prairie chickens and sharptails.

Even with separate regulations, accidents will happen. The accidental
kill of wood ducks, for example, is known to be high despite pro-
tective laws. There will be a number of mixed sharptail—chicken areas
in which the prairie chicken can be expected to persist for a longer
time if neither species is hunted. It would be unreasonable to close
sharptail hunting wherever a few chickens persist, for that would mean
closing virtually all of the central counties’ sharptail range. But in
those areas where there are still enough chickens to have a chance of
holding on for a few more years, the conservative course would be to
keep the season closed on both species. There are actually few such
areas. They occur primarily in northwestern Portage and northern
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Adams Counties (already closed in 1954 and 1955) and in highly
localized areas in parts of Marathon, Wood, Taylor, and Rusk Coun-
ties. At least one of these, in western Taylor County, has already been
put under sharptail-chicken management and can probably be handled
in another way (below). The most effective way to protect most such
remnant populations would be through closed areas or refuges, in each
case large enough to include the entire range of the individual colony—
in other words, from one to several townships each.

Where prairie chicken hunting can be allowed, it will need much
stricter regulation than has been necessary in the past in order to be
sure that the kill is not excessive. This means limiting prairie chicken
hunting to those specific areas in which there are large enough popula-
tions to warrant an open season, as opposed to large blocks of counties.
Such areas will very soon be limited to those which are actively man-
aged for prairie chickens. It is most probable, in fact, that there will
be huntable populations only on managed areas by the time of the
next cyclic high. As a corollary, some means will have to be found of
preventing an over-concentration of gun pressure in the few areas
which can be opened to hunting. This might be done by closing indi-
vidual areas after a predetermined number of birds has been shot
(admittedly difficult). It might be done by allowing hunting only un-
der permit, with the kill roughly limited by the number of permits
issued, and with cooperating landowners given first priority in getting
permits in recognition of their help in the management program. Man-
aged hunting is still very new in Wisconsin, at present possible only
on federally-owned lands. It is an established part of big game man-
agement in a number of other states. Its potential value in prairie
chicken management has been pointed out by Grange (1948 and
administrative reports). It is time now to evaluate the possibilities
and make positive plans.

A schedule of proposed hunting regulations for both prairie chickens
and sharptails is given in Table 4.*

Public Opinion

Hunting seasons are not set purely on the basis of the safely allowa-
ble harvest. The Buena Vista Marsh could have been hunted in 1950
had not public opinion prevented it. It could have been lightly hunted
again in 1953 and 1955, and perhaps in 1952 and 1954, had there
been a way of holding the kill within prescribed limits.

Note: New regulations are now in effect. In 1956 for the first time, sharp-
tails were hunted but the chicken season was closed. Large areas were closed
to sharptail hunting to give added protection to chickens.
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Table 4
Proposed Hunting Regulations for Prairie Grouse

Species

Conditions

Recommendations

Factors to be Considered

Problems

PRAIRIE CHICKEN:
Opening date

Season length

Population
below average
(spring census
down 509%,)

Population
average or
above (spring
census more
than 509, of
cyelic high)

Special season

1. Closed season and
2. Closed areas: Best
chicken areas within
sharptail range closed
to sharptail hunting.

1. Special season on
specific areas only,
with limited kill. And
2. Closed areas as
above, closed to both
sharptails and
chickens.

3. Open generally on
Saturday nearest Oct.
1; in no case earlier
than last week of
September.

Indefinite: kill limited
by closure when a
predetermined number
has been killed.
or
2 or 3 weeks: kill
limited by number of
hunting permits issued.
or

Little chicken range left; best areas
are well known and subject to dis-
proportionate hunting pressure.
Protection needed in all areas
during cyclic low.

Limit hunting to those areas (prima-
rily, and probably wholly, managed
areas) which can stand it. Protect
other flocks against accidental kill,
to prolong their survival as long as
possible. With managed hunting,
joint opening with other species

not essential but could reduce ad-
ministrative load by reducing
pressure on special chicken areas.

Biologically best: kill most closely
in balance with production.

A rougher approximation of above.

Chickens and sharptails are
sometimes hard to distinguish,
and occur in overlapping range.
Even with separate regulations,
closed areas would be needed to
prevent accidental killing of
chickens.

Needs legislation.

Needs legislation.
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In 1952 and 1953 the entire Buena Vista Marsh was protected
against prairie chicken (and sharptail) hunting by making it a closed
area. The rest of Portage County was open. There were some who felt
that if the Marsh, part of the best area in the state, should have been
closed during those two years, it must then have been wrong to open
the season on the much smaller prairie chicken populations in the rest
of the county. As a result, all of Portage County was closed in 1954
and 1955. Reasonable enough, on the surface. However, this line of
thought ignores one decisively important factor: the fame of the
Buena Vista Marsh. It is known state-wide to be the best spot and
attracts far greater hunting pressure than the rest of the county. Car
counts and field checks bear out this difference. If the difference did
not exist, there would have been no need to treat the Marsh differently
from the rest of the county. Similar problems may well arise elsewhere,
as other areas are put under management, and should be anticipated
in future hunting season plans.

Exotic Species

It is generally recognized that a unit of land can support a limited
number of animals. If two species with similar requirements are
present on the same area, the total number of individuals remains the
same and neither species can be as abundant as either one alone. The
actual number which can be supported varies from place to place, de-
pending on differences in carrying capacity of one area as compared
with another. Nowhere can a new species with similar habits be estab-
lished except at the expense of the one already present.

Since there is now so little prairie chicken range left in Wisconsin,
none of it—and especially no area which is considered for prairie
chicken management—should be jeopardized by stocking with exotics.
Gross (1930) and Grange (1948) made the same recommendation.
The Conservation Department is authorized to exercise such control
over stocking by section 29.535 of the conservation laws.

Predator Control

It is by now virtually axiomatic that a strong environment is the
most practicable defense against predators. Good habitat produces
enough animals and gives them enough protection so that normal
losses to predators seldom really damage the population. Poor habitat
produces few animals, whose future is at best highly insecure. Predator
control is no substitute for habitat management.

[78]



We do not say that predators eat no prairie chickens. They do
(Hamerstrom and Mattson, 1939; Grange, 1948). But Leopold’s
analysis (1931b) is just as sound today as it was 25 years ago: “One
after another, the analysts of the life equation of game birds are find-
ing that food, cover, disease, or some other environmental factor needs
attention first, and predators afterward. A dollar spent on these other
factors will go farthest at the outset.”

We believe that habitat management is the indispensable first
priority need in the management of Wisconsin’s prairie chickens.
Whether or not there may be a secondary need for predator control
can best be determined affer the effect of habitat management has
made itself felt.

Diseases and Parasites

Prairie chickens are host to a considerable number of diseases and
parasites (Boughton, 1937; Gross, 1930; Leigh, 1940; Morgan and
Hamerstrom, 1941; Schwartz, 1945). The fact remains, however, that
little can be done about it: . . . as yet no well defined practises can
be recommended for the suppression of disease in natural environment.
It is suspected, however, that during periods of deep snow or in pro-
longed, severe winters, parasitic and other diseases may be spread
through close contact of game birds unless their feeding stations are
shifted occasionally to new ground” (Schillinger and Morley, 1942).
This statement points up again the need for a system of well distrib-
uted winter feeding places, and gives one more reason for the supe-
riotity of food patches over hoppers and other feeding devices which
concentrate birds in small spaces. Since prairie chickens are subject to
several of the diseases and parasites of domestic chickens and turkeys,
food patches should not be placed on ground over which domestic
poultry habitually run.

Weather

The only real defense against extremes of weather is good habitat.
Recognition of this fact brings us back once again to our main thesis:
The prairie chicken can be saved only by guaranteeing to it a place to
live. Above all else, this means habitat management.
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SUMMARY AND CONCLUSIONS

Originally a bird of the prairies of southern Wisconsin, the prairie
chicken adapted itself to the grasslands which were created when
northern Wisconsin’s forests were logged-off in the late 1800’s and
early 1900’s. Intensive agriculture and the return of the forest have
destroyed most of the original range and the acquired range in the
north as well. There is now very little prairie chicken habitat left in
the state. There is only one area—the Buena Vista and Leola Marshes
together—in which a sizeable population can certainly be saved, and
perhaps a half dozen other areas in which small populations might be
preserved.

State-wide, the major limiting factors are lack of (1) nesting and
rearing cover, the critically important one; and (2) winter food.
Prairie chickens are dependent on relatively undisturbed, long-term
grassland for nesting and rearing their young—grass which is not
mowed off or grazed down until late July or early August. This is the
most difficult requirement to meet, for land control is necessary. The
less critical requirement, winter food, can easily be met through a
food-patch program, already under way in some areas.

A management plan is here described, designed for an area of 46,-
000 acres on the Buena Vista Marsh (drained about 40 years ago).
About 28 per cent of the area is under cultivation, about 25 per cent
is in brush, timber, wet marsh, farmyards, and other miscellaneous
types, and about 46 per cent in long-term sod. When tame hay and
improved pasture are included, the total area of non-marshy grassland
comes to about 58 per cent.

The excellence of this area for prairie chickens derives from two
things in combination: (1) the fact that so much of the area has been
grassland for many years; (2) the harvest of bluegrass seed in the
area means that much of the grassland is subject to less disturbance
during the nesting and rearing season than is true elsewhere. Despite
this generally favorable situation, however, a total of 4,716 acres of
good and medium quality nest-brood cover, all of it long-term sod,
was reduced to poor quality or wiped out entirely between 1951 and
1953. Only 988 acres improved from poor to medium or good quality
during the same period. The losses during this two-year period were
thus almost five times greater than the gains, and further losses are
clearly predictable.
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Prairie chicken management is urgently needed to save this popula-
tion at its present level, and should consist of: As the primary objec-
tive, (1) establishment of a scatter-pattern of grassland reserves,—
i.e., permanent nesting and rearing areas—amounting to about one 40
per section and totalling about 3,200 acres, (2) maintenance of these
areas in good condition and (3) continuation of the present food-
patch system; secondarily of (4) improvement of other lands through-
out the Marsh, as far as practicable, and (5) maintenance of booming
ground cover and of winter cover. It is not to be supposed that grass-
land improvement on existing farms can alone substitute for the pat-
tern of grassland reserves. To double or triple the forage or hay on a
40 will not save a single brood if the extra grass is simply converted
to extra pounds of beef or extra bales of hay, with no more left for
chickens during the critical season than there was before.

Prairie chicken management on the Buena Vista Marsh thus becomes
a cooperative undertaking, including both the local community and
the state as a whole. The presence of a strong farming community is
essential to the program. It will, for example, prevent brush invasion
and provide summer and autumn food in the form of the insects,
greens, weed seeds, and waste grain that go along with cultivation, as
well as some grain for winter. Lands owned by the bluegrass seed
companies may continue to be the heart of the nesting and rearing
areas. These lands, however, being in large blocks and centrally placed,
cannot make the whole area productive. To maintain the present popu-
lation it is also necessary to maintain a scatter-pattern of small nest-
brood ateas throughont the Marsh. Such a scatter-pattern does in fact
now exist, but it is being destroyed by more intensive land use. It is
asking too much to expect the local community to sacrifice normal
farm practice to keep these essential patcels in grass for prairie chickens.
Conservationists from the state as a whole can, as their share, guarantee
a continuing, stable, and well distributed pattern of nest-brood areas
throughout the Marsh, and can provide winter food patches where they
are needed. Neither the local community nor the state can be expected
to do the whole job alone; both together can save the prairie chicken
for the future.

Management is also needed on the Leola Marsh, as part of the pri-
mary objective of preserving the one best area and the one best popula-
tion in Wisconsin. As a secondary objective, prairie chicken manage-
ment could be extended into as many other areas as funds and public
interest will allow.

The scatter-pattern plan—"ecological patterning” as opposed to ad-
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ministrative blocking—has important implications for the management
of other species.

Habitat management, summarized above, is presented against a
background of general ecological requirements. There is also a discus-
sion of certain safeguards which have been grouped under the term
“population management”, and which can be summarized as follows:
(1) Hunting must be restricted to the harvest of surplus birds, when
available. Past regulations have been satisfactory, but new and different
ones will be needed to prevent overhunting of the few areas of prairie
chicken habitat which will persist into the future. (2) Competition
with exotic species having similar habitat requirements should be held
to a minimum on all areas managed for prairie chickens. (3) Control
of predators is less important than the provision of strong habitat. (4)
The spread of diseases and parasites can be discouraged by dispersing,
rather than concentrating, winter food supplies. (5) Strong habitat is
the best and only practicable defense against extremes of weather.

In conclusion, the prairie chicken can be saved in Wisconsin—but

only if action is taken now.

APPENDIX A

The Importance of Grassland in Prairie
Chicken Ecology

Through a search of the literature and correspondence with men in
all the states and provinces which now have prairie chickens, we have
brought together and summarized material to show (1) an inclusive
survey of the proportion of grassland in the environment of the prairie
chicken throughout its range, and (2) relative population densities on
the best areas in each state and province, where such information is
to be had. Wisconsin material has been drawn from earlier reports
and the text of this publication.

The following men have helped in the preparation of this material,
often to the extent of contributing unpublished data: G. A. Ammann
(Michigan); A. B. Erickson, R. E. Farmes, and W. H. Petraborg
(Minnesota); W. B. Barnes (Indiana); R. E. Yeatter (Illinois);
M. E. Stempel (Iowa); D. M. Christisen and C. W. Schwartz (Mis-
souri); W. L. Miller (North Dakota); R. G. Janson (South Dakota);
G. Schildman and L. L. Mohler (Nebraska); M. F. Baker, J. L. Coats,
and M. D. Schwilling (Kansas); K. F. Jacobs (Oklahoma); R. L. Pat-
terson (Wyoming); H. M. Swope (Colorado); H. G. Lumsden (On-
tario) ; G. W. Malaher and J. A. McLeod (Manitoba); Stuart Housten,
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R. W. Nero, and F. G. Bard (Saskatchewan); and William Rowan
(Alberta). Without the help of these gentlemen, the survey would
have far less value.

The survey dealt only with the greater prairie chicken. Results are
summarized in Table 5.

In comparing habitat composition and population densities from one
place to another, both shape and size of sample area have to be taken
into account. It is fortunate that most of the sample areas in Table 5
are fairly regular in outline, for areas with highly irregular shapes
would be difficult to compare. For example, by running boundaries in
such a way as to cut out unproductive habitat, the best half-township
of amoeboid shape on the Buena Vista management area shows a 1950
count of 25.7-27.0 booming ground cocks per section, in contrast to
14.2-14.8 on the best 3 x 6 mile block. It is even possible to draw
boundaries in such a way as to include all but two of the area’s total
complement of booming grounds within the acreage equivalent to a
single township, for a density of 14.8-15.6 cocks per section. Compare
this figure with the density of 7.5-7.9 cocks per section for the whole
area, which totals about 46,000 acres or about two townships. In these
examples, density figures have been about doubled in each case by
manipulating sample area boundaries.

Size of area can be equally important. Again using Buena Vista
counts in 1950, the figures show a density of 28.0-29.5 booming
ground cocks per section on the “best” 2 x 2 mile block, 14.2-14.8
on the best 3 x 6 mile block, and 7.5-7.9 on the area as a whole.
Indiana’s counts show the same lowering of density as sample size
increases: 26.8 on the best 2 x 2 mile block in 1950, as compared
with 12.1 on a 16 section area of which the 2 x 2 mile block is a part.

Complications due to size and shape of sample area arise in several
ways. Most important, prairie chicken habitat is now so “spotty”
throughout most of the range that there are very few areas of uni-
formly good quality. As far as we know, large areas of good habitat
are now to be found only in parts of Kansas and perhaps also in parts
of the sandhills of Nebraska. Elsewhere most prairie chicken areas
contain large proportions of overgrazed pasture, plowland, woods,
or other unproductive types. Where the habitat is far from uniform,
the birds and their booming grounds will be unevenly distributed.
For this reason, and because the prairie chicken is such a highly mobile
bird, sample areas which are very small or very irregular in shape are
apt to be local “hot spots” rather than representative samples.

Thus, habitat specifications and population densities should be com-
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pared only on the basis of sample areas which are similar in size and
fairly regular in shape, and large sample areas are preferable to small
ones. How large is large enough? In Oklahoma 20 years ago, Davison
(1940) concluded that on his 16-section study area, 2 x 2 miles was
the minimum sample that gave representative census data for the closely
related lesser prairie chicken (7. pallidicinctus). However, he added
that “the results from areas 3 x 3 or 4 x 4 miles square are more
dependable” (Davison, 1940). Baker (letter) believes that the figures
in Table 5 from his 2 x 2 mile block “would be quite typical” of the
best range of the greater prairie chicken in Kansas. But for most parts
of the present day range, we believe that sample areas larger than
2 x 2 miles would be more reliable, especially for comparing one area
with another. No doubt the best sample size differs from place to place,
depending on the degree of uniformity of the habitat. Our work in
Wisconsin leads us to suggest a half township (3 x 6 miles) as a
minimum, and we prefer even larger areas.

Population densities can properly be compared only at similar stages
of the 10-year cycle except, of course, where there is no evidence for
cyclic fluctuation. For that reason the densities given in Table 5 are
dated. Only the figures for the most recent high, or the time of highest
population in the late 1940’s or early 1950’s, should be used to com-
pare present day densities from one area to another.

The search for clear-cut relationships in the material summarized in
Table 5 is complicated not only by differences in size and shape of
sample areas, but also by the fact that there is considerable variation
in the amount of information available for different areas. And factors
other than grassland, such as winter food in the north, also influence
populations but are not considered here. Nevertheless, some general
conclusions do seem to be in order.

Table 5 abundantly documents the vital role of grassland in prairie
chicken ecology. We have tried to quantitate this relationship in Figure
11, which plots prairie chicken densities, as indicated by the number
of booming ground cocks per section, against the amount of grassland
in the environment, based on the material in Table 5. Figure 11-A
shows density in relation to total grassland—i.e,, all upland grass
except corn and small grains; whether planted or wild, permanent or
rotational; and whether land-use is favorable to chickens or not. Unlike
some agronomists, however, we do not include leguminous hay and
pasture. Total grassland appears to be a rough index to habitat quality,
in that the densest populations are shown to be in those areas which
are 55—60 per cent or more grassland.
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BOOMING GROUND COCKS PER SECTION
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2 x 2 mile sample area

Larger sample area

Least amount of permanent grassland supporting prairie chickens in
Missouri (Schwartz, 1945; no census data)

Average amount of permanent grassland on 6 townships of marginal
range in Kansas (Baker, 1953; no census data)

Average amount of permanent grassland on 2 townships of optimum
range in Kansas (Baker, 1953; no census data); density has been
interpolated.

“Low populations lingering on” with 10-15% permanent grassland in
South Dakota (Janson, letter).

Figure 11. Grassland in relation to prairie chicken density.
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Figure 11-B shows increasing densities with increasing amounts of
permanent grassland; thus permanent grassland scems 2 better clue to
habitat quality. At the low end of the density scale, Janson (letter)
writes that in South Dakota “we find low prairie chicken populations
lingering on with as little as 10-15% of the area in relatively undis-
turbed grasses of the mid-grass type.” This is the lowest proportion of
grassland supporting chickens that we know of. At the other extreme,
the highest modern population on record is in the area with the high-
est proportion of permanent grassland—38.8 cocks per section on the
2 x 2 mile Welda area, in Kansas, with 77 per cent of permanent
grassland. Also in Kansas, Baker (1953) found that two townships
of optimum range averaged 62.9 and 66.4 per cent in grass, virtually
all of it permanent; in the absence of census data, we have interpolated
the figure 30 cocks per section, which is somewhat below his best
2 x 2 mile sample, as an approximation. In the main, then, we find
minimum populations when permanent grassland is from 10-15 per
cent to about 40 per cent of the total environment, while above about
40 per cent populations are increasingly larger as the proportion of
permanent grassland increases. This differs from Schwartz’ (1945)
findings in Missouri: “the proportions of permanent grassland varied
from 399 to 84% but above the minimum figure no relationship was
found between the amount of permanent grass and density of prairie
chickens.” A few of the data points in Figure 11-B also disagree with
the general trend. The unusually high population toward the low
grassland end of the scale (25 per cent permanent grassland with 26.8
cocks per section) comes from a 2 x 2 mile sample area in Indiana at
a time when chickens were more abundant than they are now, and
may reflect distortion due to sample size. The figure of 5.5 cocks per
section on Michigan’s Missaukee County area, with about 30 per cent
permanent grassland, is probably influenced by the fact that uninhabita-
ble woody types have been excluded from the base acreage, thus raising
the percentage figure for grassland. The exception at the high end of
the scale—73 per cent permanent grassland with only two to three
cocks per section, in South Dakota—suggests that catrying capacity is
rather low in the grasslands of the westernmost parts of the range.

A perfect correlation between grassland alone is not to be expected.
Land use can cut down or destroy completely the potential value, for
prairie chickens, of a given meadow. “Total grassland” includes grass
in rotation; even permanent grassland may be grazed or mowed so
thoroughly that no chickens are produced. There are very few measure-
ments to show the relationship between grassland which is actually
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suitable as nest-brood cover and population density. Of the four such
measurements available (Figure 11-C), two are from 2 x 2 mile areas
in Illinois and Kansas, and two are from the Buena Vista Marsh in
Wisconsin. Here again the relationship is a direct one. Although the
data are few, they lend support to our conclusion that a shortage of
nest-brood cover is critically important in Wisconsin and generally
through much of the present range of the species.

The prairie chicken occurs over a wide geographic range—from
Ontario west to Alberta, and from these northern points as far south
as Oklahoma. It is a tremarkably adaptable bird, as shown by its spread
north, south, and west from its original range when human settlement
made new habitat available, and by the wide variety of conditions—
geographic, climatic, vegetational and agricultural—under which it
lives today. Grassland is the common denominator, but it is obvious
that the species of grass cannot be the decisive factor for grasslands
differ widely from one part of the range to another. Such things as
height, density, growth form, spacing, and perhaps the time of rapid
growth, must be of greater importance than species composition. Land
use is an influence of enormous importance, Associated populations of
insects as food for the growing chicks, must play a large—and little
known—part in determining habitat quality. It would seem that few
states have even tackled the problem of understanding qualitative fac-
tors as yet. Certainly no one has yet produced a complete set of ob-
jective standards by which qualitative standards can be measured, or
even recognized. An understanding of qualitative factors is of ex-
treme importance to the management of grasslands for prairie chickens.
The field is still virtually unexplored.

Finally, it is well known that there has been an enormous reduction
in prairie chicken numbers during the last 50-100 years. These losses
are still going on. Many reasons have been, and still are being, given—
overshooting, foxes and other predators, disease, to name only the
commonest. Specific examples of continuing losses in recent years are
shown in Table 5, documented with dates, places, and census data:
sze particularly Illinois, Indiana, Towa, Minnesota, Missouri, and, in
non-specific terms, North Dakota. Without exception, these records of
dwindling populations are directly related to loss of habitat, specifically
to loss of grassland. On a shorter time scale, a similar loss of habitat
has been measured and described on Wisconsin’s Buena Vista Marsh,
Wherever one looks, the answer is the same: to save the prairie chicken,
grasslands must be preserved and managed for them. There ate no
substitutes.
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{161

MICHIGAN

1940’s

1950

1800’s
to
early
1900’s

SAME—“Productive chicken range seldom has more than 25% of the area in
woodland; the most productive range shows even less wooded acreage. Kxact
tolerance limits are undetermined . . . An ideal Wisconsin prairie chicken
range of several thousand acres should have at least one third of the area in
upland grass, another third in lowland grass or marsh and the balance devoted
to weedy crops, with much unharvested corn, plus a few park-like groves of oaks
and a few stands of dense aspen for refuge cover . . . The grassland component
need not be pure grass-sedge; it can be interspersed with considerable thicket
and shrub growth’” (Grange 1948).

BUENA VISTA MARSH—Part of best area. Cover types in 1953: Total
grassland 58%; plowland 179%; woods, brush, wet marsh, etc. 256%. Total per-
manent grassland 46.5%; total good and medium quality nest-brood cover (vir-
tually all of it permanent grassland) 23.39,. Most recent high in 1950 and 1951;
counts are expressed in terms of cocks regularly present on booming grounds, with
highest cock count in parentheses, in the spring of 1950:

Whole area (1953 cover types above)

Best 3x6 mile subsample. Cover types in 1951: Total grassland 67.3%; plow-
land 8.4%; woods, brush, wet marsh, etc. 24.2%. Total permanent grassland
58.7%; good and medium quality nest-brood cover 44%, (approximately).
Best density on 2x2 mile subsample (too small to be truly representative)

GENERAL—“. . . found in great abundance by the first settlers of Michigan,
inhabiting the marshes and patches of prairie land and among the more open
hills upon which the scattered, wide spreading oak trees grew’” (Watkins 1901,
quoted in Ammann 1950). . . . probably absent from all but the southern-
most part of Michigan when the state was heavily forested, but with the clearing
of the land in the nineteenth century, it evidently spread northward’ (Wood
1951). Scarce, or already gone, in parts of southern Michigan by 1894 (Cook
1894) and 1912 (Barrows 1912), but did not reach the straits of Mackinac until
about 1930 (Ammann 1950). “About the beginning of the 20th century prairie
chickens found their way into Michigan’s Upper Peninsula, presumably from
Wisconsin”, and reached its eastern tip by about 1931 (Ibid.).

46,000 539-568 7.5-7.9

acres
3x6
secs.

2x2
secs.

(590) (8.2)
256-267 14.2-14.8
(274) (15.2)

112-118 28.0-29.5
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ILLINOIS

1800’s

1930’s

1939

1953

GENERAL—Prairie chickens were originally distributed over the grasslands
of Illinois. During the early stages of agricultural development, they extended
their range to the cleared woodland soils and increased in numbers probably
reaching their highest populations in the 1860’s. Thereafter they declined
sgaggly, chiefly as a result of the rapid expansion of agriculture . . .”” (Yeatter
1943).

SAME—*“The densest populations of prairie chickens occur in localities of rela-
tively high redtop acreages, and, as a rule, the greater the amount of redtop
harvested for seed, rather than hay, the better the range . . . new seedings
apparently are used less often than old stands” for nesting. Best populations
oceur in the gray soil prairie region of southeastern Illinois, where total grassland
amounts to 50% or more, and with 209, to more than 309, nest-brood grassland.
Minimum grassland requirements: “Although, in some instances, prairie chickens
have persisted for long periodsin dark soil prairie districts, where up to 85 per
cent of all farm land is plowed annually, their rate of reproductlon in most dis-
tricts of this type has been too low to prevent their ultimate disappearance’
(Yeatter 1943 and letters).

HUNT CITY AREA—In best range; “nowhere in Illinois . . . was there con-
tinuous range where populations would be as high, although I think they would
have applied in 1939 to a few areas as large as 15,000 acres”. Total grassland
55.6%, (redtop 15.5%, redtop and mixed herbaceous 11.39%, redtop and timothy
7.7%, timothy 3.1%, pasture 12.0%, grassy fallow 4.09%,, waste grassland 2.0%);
corn, soybeans, oats, wheat, and non-grassy fallow, 39.99%,; farmyards and non-
grassy wasteland, 4.5%,. Nest-brood grassland about 389, (redtop seed and hay
plus timothy and mixed hay, 26%; grassy fallow and pasture 109,; waste grass-
land 29%) (Yeatter, letter). Area censused 1936-1955, highest count 1939
(Yeatter 1943 and letters).

SAME—Redtop acreage has been reduced by about 75%, mainly in the 1940’s;
booming ground census 1948-1955 has varied from 33 to 47 cocks, highest in
1953 (Shelford and Yeatter 1955, Yeatter letters).
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MISSOURI

1800’s

Early
1930’s

1930’s

Early
1940’s

1940’s

1941-
1949

1953

GENERAL—During the first half of the 19th century, prairie chickens were
to be found throughout most of the state’”” (Bennitt and Nagel 1937). . . . com-
mon in every prairie county and some dwelt even on the open ridges of the Ozarks
. . . Most of the decrease and deterioration of the prairie chicken range occurred
during the second half of the 19th century’”’ (Bennitt 1939). “Here is another
excellent example of a species reduced in number primarily by changing land
use. Large numbers, of course, were shot for food, sport, and sale, even though
this has been illegal since 1905; but the principal factor seems to have been the
removal of permanent stands of tall grass’ (Bennitt and Campbell 1950).
SAME—Permanent grassland: ‘“The entire range shows a much higher percent-
age of permanent wild grassland in the counties where prairie chickens now occur
than in the counties in the same regions where they do not ocecur. This is most
noticeable in the western counties, where the birds are most numerous.” Stabil-
ity of grassland is emphasized (Bennitt and Nagel 1937).

SAME—Distribution ‘‘virtually restricted to medium and low-grade prairie
soil types” with lower production of corn, more than twice the acreage of tame
hay, and nearly four times as much wild hay li.e., permanent grassland], as the
prairie soil types supporting no chickens (Bennitt 1939).

SAME—Permanent grassland: “. . . the proportions of permanent grassland
varied from 399, to 849, but above the minimum figure no relationship was found
between the amount of permanent grass and density of prairie chickens . . .
While permanent grass seems to be the major attraction for a stable population,
tracts of temporary grassland and adjacent cultivated land also are utilized by
prairie chickens” (Schwartz 1945).

SAME—*Prairie chickens must have permanent grass, and the larger the area
the better; grass in a rotation will not do’”’ (Bennitt and Campbell 1950).
SORRELL REFUGE—‘‘slightly over five square miles’’ in size; ‘“in one of the
areas of densest population in the state’’; no habitat analysis. Censused each
year except 1945-1946, highest count in 1941 (Schwartz 1945; Christisen letter).
After 1941 “marked changes in habitat occurred—specifically, more cultivation
and intensive grazing’’ and population dropped to about 109, of former numbers;
cock count varied 14-22 in 1944-1949 (Christisen, letter).

RANGE IN SOUTHERN AND WESTERN MISSOURI-— Permanent grass-
land: Farms on which nests were reported averaged 51.1%, native prairie grasses;
those on which none were found averaged 10.3%. ‘‘Apparently areas having
less than 35 to 40 per cent grass cover fail to support chickens’” (Christisen 1953).

5%

secs.
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S. DAKOTA

NEBRASKA

1800’s
and
early
1900’s

1950’s

1954

1800’s
and
early
1900’s

" GENERAL—Chickens first “moved in from the Mississippi valley in the late

1800’s, after cultivation had transformed the unbroken grassland into an inter-
spersion of grassland, corn, and grain fields. Under this favorable environment,
prairie chickens thrived . . . However, as more and more land was cultivated,
and grazing and mowing of the remaining grass became more intensive, the
cover necessary for nesting and roosting nearly disappeared. As a result the
prairie chicken has nearly died out in areas where it was numerous 20 or 30
years ago . . . Hunting was probably a small factor in the downfall of these
birds as compared to farming operations’ (Janson 1947).

SAME—“Tt has been my observation that quality of grassland is fully as im-
portant as quantity . . . We have large areas, of which grassland comprises
the major portion, which support very few grouse of either species |chickens or
sharptails] because of lack of cover due to overgrazing frequently aggravated
by drouth.” (Janson, letter). Permanent grassland: “According to this study
|Janson 1953], at least 509 of the area should be in good cover (mostly lightly
and moderately grazed grasses of the mid-grass type) to support relatively high
populations. About 309 appears to be the minimum for supporting huntable

populations. However, we find low prairie chicken populations lingering on
with as little as 10~15%, of the area in relatively undisturbed grasses of the mid-
grass type.” Grass in rotation is “‘so rare as to be negligible’” (Janson, letter).
GREGORY-CHARLES MIX COUNTIES AREA—Best prairie chicken area.
“Most of the area of these two counties is intensively farmed and grazed. How-
ever, narrow strips of rough breaks along the Missouri River and some of the
tributaries are relatively undisturbed and support most of the prairie chickens
remaining in these counties.”” (Janson, letter). Total permanent grassland 73%
(lightly grazed 10%, moderately grazed 21%, heavily grazed 2%, mowed 40%);
other uncultivated land 189, (trees 14%, alfalfa 3%, weeds 1%); cultivated 9%
(small grain 3%, corn 1%, other 5%). Population density based on booming
ground transect two miles by seven miles long; best populations in recent years
in 1949, 1952, and 1954, each “about equally high”” (Ibid.).

GENERAL—Pre-settlement grasslands ‘“were the home of the Greater Prairie
Chicken’’ (Viehmeyer 1941), which was “formerly the most abundant game bird
in Nebraska . . . abundant over much of Nebraska in the latter part of the last
century and the first two decades of the twentieth century. Since then reduction
of suitable habitat through plowing of the prairie, drouth, and grazing, has taken

place. With reduction of habitat the chicken population rapidly decreased”
(Mohler 1952).

14 sq.
miles
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In the drought-stricken Bluestem Hills of northern Oklahoma, chickens persist in good numbers where grazing pressure

has been reduced enough. Grass about 14 inches tall nearly hides the knife in the center of the picture. This is good range

management as well as good chicken management. Adams Ranch, Osage County, Oklahoma, August 1956.
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State

Period

Habitat analysis

Census
Area

Booming
Ground
Cocks

Cocks
per

ONTARIO
(cont.)

MANITOBA

1951

1881-
1955

Circa
1938-
1939

1952

1955

GORE BAY-BARRIE ISLAND AREA (part of Manitoulin Island )—Best
density; area of 31,700 acres. Total permanent grassland (pasture) 299, ; farm-
land (which may contain an unknown amount of grass in rotation) 16%,; wood-
land and scrub 559,. Highest recent count of booming ground cocks was in
1951: 28 cocks, or 0.6 cocks per section for whole area, 1.9 cocks per section of
permanent pasture (Ibid.).

GENERAL—No record of prairie chicken occurrence until 1881 (Seton 1886);
“spread with cultivation . . . abundant in all the settled parts’” by 1909 (Seton
1909); “reached a moderate peak sometime in the 1920’s. The decline which
followed has now reduced it to the position of ‘occasional’ or ‘rare’ . . . It is
typically a grassland inhabiting species but its habitat in Manitoba has been
largely eliminated by cultivation . . . The writer has only two personal records
extending over the past five years”, both “in non-arable land”’ (McLeod, letter).
... has just about died out” (Malaher, letter).

MARCHAND—. . . some six miles south of Marchand, Manitoba, there was
a single flock of over 300 prairie chicken. These used to fly out from boggy, part
timbered, part cattail slough country to second growth alfalfa fields daily. This
habitat has remained virtually unchanged but no birds have been seen for a
long time now”’ (Malaher, letter).

BIG GRASS MARSH—Flock of about 30 on east side of Marsh ; in “a strip of
about five sections of land supporting very tall grass but almost free of herba-
ceous vegetation”” (McLeod, letter).

MELBOURNE—A single cock seen “in an area running into many square miles.
Here were bluffs of white spruce, aspen and willow to the extent of about 309,.
The remainder was of short grass. The entire area was of rolling, dune-type
terrain”’ (Ibid.).

31,700
acres

28

0.6
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SASKATCH-
EWAN

ALBERTA

Late
1800’s
through
1955

Late
1800’s
through
1955

GENERAL—“The Pinnated Grouse was not an original inhabitant of Saskatch-
ewan, as was its near relative the Sharp-tailed Grouse. The Pinnated Grouse
followed the advance of farming westward and at one time was fairly common
in open grassy areas in Saskatchewan. However, partly because of more inten-
sive cultivation and partly because of factors unknown, the numbers of the
Pinnated Grouse have decreased markedly in the last twenty or twenty-five
vears”’ (Houston, 1956). ‘“To my knowledge the Pinnated Grouse in Saskatche-
wan is completely gone from most areas, but a few small pockets likely do exist”
(Houston, letter). “We do receive a few reports from time to time, but I'm quite
satisfied they are about gone from Saskatchewan’’ (Bard, letter).

GENERAL-—There is little to add to Rowan’s (1926) account of 1926: ‘“How
long the species has been represented in this Province it is difficult to estimate,
but some of the old-timers remember it as far back as the late nineties.”” The
bird is “really numerically scarce. It is here, moreover, subject to exactly the
same cycles as the Sharp—tcul and in years of scarclty it is excessively rare.” Its
breedlng range is “patchy’’ and limited to “the immediate vicinity of the larger
lakes”” (about a half-dozen) in central Alberta; however (Rowan, letter), prairie
chickens ‘“‘toured the country along with sharptalls in the autumn. “During
the 1925 peak pinnateds were more abundant than I have ever seen them since”,
but they were “not plentiful”’ even then (Ibid.).




APPENDIX B

Land Use and Cover Types, Buena Vista Marsh
Management Area

The base map used in this survey was made for us by the Engineer-
ing Division, through the courtesy of John Ockerman. The 1951 cover-
type mapping was started by G. G. Holt, Jr., and E. P. Jensen of the
Forestry Division, who typed the timber and brushlands from air
photos supplemented by field inspections; Mattson finished the field
inspection and typed the grassland and farmland areas. The original
sutvey covered the entire Portage County study area (74,000 acres).
In the autumn of 1953 that part of the area which has been proposed
for prairie chicken management (46,000 acres) was re-surveyed, largely
by Mattson with some help from the Hamerstroms; this time, details
of land use were added to the cover types. Since we need only a
workable approximation of the acreages involved rather than absolute
accuracy, the base map was fitted together from individual air photos
without additional ground control, and type boundaries which could
not be determined from the photos were paced or estimated rather than
chained. This procedure greatly reduced costs, and gave results which
are accurate enough for our needs. One half-section in the develop-
ment area (T21N R8E sec. 28, north half) was not typed in the 1953
survey.

The several types are described below and acreages of each are
shown in figures 12—15. The numerals shown at the left, below, serve
as the legend for Figures 12-15. Acreage figures are for 1953.

1. PLOWLAND AND FALLOW ___________________ 7,385 A.

Mainly corn and small grains; some potatoes, cabbage, etc. Bare and
weedy fallow land, of which there is little, is included here. Not nest-
ing cover.

2. FALLOW LAND BEGINNING TO FORM SOD ____ 355 A.

Land which has lain fallow for a year or two, but not yet with
enough grass to make nesting cover, in most cases, although a few
fields have become well enough sodded to make a little poor cover.
There are few examples, most of which will almost certainly be plowed
again soon.
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Figure 12. Total acreage of cover types on the Buena Vista Marsh, 1953.
(Cover types—1, 2, 3a, etc.—are described in text, Appendix B).

TAME HAY:

Mostly timothy-clover or timothy (Phleum pratense) alone; occa-
sionally reed canary (Phalaris arundinacea) or clover (Trifolium spp.)
or alfalfa (Medicago sativa) without grass. Provides some nesting
cover, practically all of it of poor quality. Nests, hens and young are
apt to be destroyed by mowing except in late mowed fields, of which
there are few. Has the additional disadvantage of being only a few
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years removed from the last plowing. This and the next type (recently
seeded pasture) are difficult to separate with certainty, as some hay-
fields are grazed after mowing and some pastures are also mowed.

3a. Mowed at the usual time - ________ 3,819 A.
3h, Mowed at the usual time and grazed heavily or mod-

erately 375 A.
3c. Mowed at the usual time and grazed lightly —______ 309 A.
4a. Mowed late 37 A.
4b. Mowed late and grazed — 80 A.

RECENTLY SEEDED PASTURE:

Various mixtures of grass-clover or of grasses alone. Practically no
nesting and rearing cover, except when (rarely) lightly grazed.

5a. Heavily grazed - 488 A.
5b. Heavily grazed and mowed _______________________ 119 A.
5c. Lightly grazed o 20 A.

GRASS-FORBS:

A total of 21,243 acres in 1953, including 1,672 acres which were
recently cultivated but which were reverting to the grass-forb type. The
grass is mainly bluegrass (Poa pratensis; some P. compressa) with
varying admixtures of quack (Agropyron repens), timothy, redtop
(Agrostis alba), big and little bluestem (Andropogon Gerardi, A. sco-
parius), muhlenbergia ( Mublenbergia sp.), etc.; occasionally mainly
quack or little bluestem. The forbs are most commonly toadflax
(Linaria vulgaris) and goldenrod (Solidago spp.) both of which in-
creased markedly in 1952 and 1953, to the detriment of seed produc-
tion and hay and pasture values as well as of nest-brood cover.

Grass-forb areas include the best nest-brood cover, except where
land use practices interfere. (Note: Tame hay and seeded pastures
here tend strongly to revert to bluegrass, so that it is often difficult to
make a distinction. In 1953, with unusually heavy grazing and little
growth after mowing because of drought, it was particularly difficult.
In a few cases, borderline grass marsh and areas of scattered willow,
suitable for nesting, have been typed as grass-forb; only a few hundred
acres are involved). The type may be subdivided as follows:

Grazed hard: Grass-forbs, grazed hard and generally early; essen-

tially no nesting cover—
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6a. Grazed bard __________________________________ 4,536 A.
6b. Grazed hard and mowed ________________________ 216 A.
6¢c. Grazed hard, recently under cultivation —_________ 290 A.

Grazed moderately: Grass-forbs, grazed moderately from the view-
point of farm management but too heavily from the standpoint of
best prairie chicken production; sometimes grazed late, after being
stripped for bluegrass seed. Includes some nesting and rearing areas
of medium quality, but would be better with less grazing pressure.
Weed invasion severe—

7a. Grazed moderately _____________________________ 3,817 A.
7b. Grazed moderately and mowed __________________ 116 A.
7c. Grazed moderately, recently under cultivation ______ 124 A.

Lightly grazed: Includes much good and medium quality nest-
brood cover, but many areas were too weedy for best production in
1953—

8a. Grazed lightly _________________________________ 2,018 A.
8b. Grazed lightly, recently under cultivation _________ 226 A.

Mowed at the usual time: Mowed generally during the last week
of June or early July. Potentially good nest-brood cover, but destructive
of nests, adults, and young—

9a. Mowed at the usual time
9b. Mowed at the usual time and grazed _______________ 40 A.
9c. Mowed at the usual time, recently under cultivation __ 141 A.
9d. Mowed at the usual time, recently under cultivation,

heavy or moderate grazing _______ ________________ 138 A.
9e. Mowed at the usual time, recently under cultivation,

light grazing ___________________________________ 80 A.

Mowed late: Such areas are often stripped for bluegrass seed before
mowing. Late mowing is far less destructive than early mowing, but
as it commonly is done as late as September (sometimes in November)
there is very little cover again until growth is well along in the fol-
lowing spring, sometimes too late for nesting—

10a. Mowed late _________________ _________________ 3,767 A.
10b. Mowed late and grazed moderately ______________ 219 A.
10c. Mowed late and grazed lightly __________________ 552 A.
10d. Mowed late, recently under cultivation ___________ 508 A.
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Less than 209, mowed: Such patch mowing is generally done late,
and such areas have usually been stripped for bluegrass seed. Generally
good or medium quality nest-brood cover, although often not the best;
in many cases not mowed more thoroughly because the grass was thin
or weedy. Such areas are often burned in early spring, thus reducing
nesting cover—

11a. 0-209%, mowed __ o ____ 3,095 A.
11b. 0-209, mowed and grazed lightly _______________ 20 A.
11c. 0-209, mowed, recently under cultivation —_______ 69 A.

Not mowed, stripped, or grazed: Theoretically, the absence of dis-
turbance should make these the best nesting and rearing areas; actually,
however, the lack of disturbance often resulted from the fact that the
areas were too weedy to be worth stripping or mowing, and the same
excessive weediness greatly reduced their value for prairie chicken
production. Exceptions to this occurred in sections 3 and 5, T21N
R8E—

12a. Not mowed, grazed, or stripped for seed —_______ 621 A.
12b. Not mowed, grazed, or stripped for seed, recently
under cultivation ______—________________ 96 A.

13. WOODS, BRUSH, WET MARSH, FARMYARDS
and other miscellaneous types which do not con-
tribute to nest-brood cover _—___________________ 11,429 A.

Mainly woods and brush. The woods are primarily islands, tongues,
and large blocks of aspen (Populus tremuloides; some P. grandi-
dentata), primarily on the drained peat. On some of the sand islands
within the Marsh, and more particularly around the edges, there are
stands of oak (Quercus spp.) and pine (mainly Pinus Banksiana, some
P. resinosa and P. Strobus). There are a few patches of swamp hard-
woods. Brush consists mainly of willow (Salix spp.), sometimes scat-
tered, sometimes in dense thickets, and sometimes associated with aspen,
on the drained peat. On the sand islands and around the edges of the
Marsh, there are patches of cherty (Prunus virginiana, P. serotina),
hazel (Corylus americana), sweet fern (Comptonia peregrina) and
associated shrubs. Wet marsh totalled about 738 acres in 1953, but varies
from year to year. Marsh patches are mostly less than 40 acres in size.
Although they are normally wet for too long a period in spring and
early summer to permit nesting, they are generally dry by late summer.

Note: 320 acres in the southeast corner of the proposed manage-
ment area wete not mapped in 1953.
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APPENDIX C

Nest-Brood Cover, 1953

The good nesting and rearing areas (3,216 acres) were almost with-
out exception in the grass-forb type, described above (Appendix B).
One small timothy field, consistently mowed late, is included; so also
is one 80 which was in tame hay as recently as 1951. The good areas
have consistently been in sod for more than five years. Practically all
of them were stripped for bluegrass seed.

The medium quality areas (7,497 acres) were also mostly grass-
forb meadows. Many of them have been in sod for a long time, but
there were a few which had been more recently in cultivation and
were in 1953 reverting to bluegrass. Many of the medium quality
areas were also stripped. They ranked lower than the good areas for
several reasons, the most important of which were: (1) pastured too
heavily for best prairie chicken production; (2) too weedy; (3) grass
too thin.

It is important to note that in almost all cases, the good and medium
areas of 1953 had deteriorated considerably from their condition in
1951, mainly because of weed invasion.

The poor nesting and rearing areas (8,239 acres) were of two main
types: (1) tame hay; (2) grazed too hard. A few early mowed grass-
forb areas and other miscellaneous types are included. Although some
prairie chickens are hatched in the poor type, this type alone would
not support them.

There were about 6,276 acres, in the aggregate, of grass-forbs which
because of extremely heavy grazing pressure did not rank even as poor
nesting and rearing cover.

There are highly important research studies still needed in connec-
tion with nesting and rearing cover. Management must deal with
quality of habitat as well as its quantity and distribution. While it is
known that fertilizer (particularly nitrogen) will increase the density
of bluegrass stands on the Marsh, there are no objective standards to
show where the endpoint of grassland improvement for prairie chick-
ens should be.
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The prairie chicken management area is divided into two almost
equal parts by Highway W. The northern part totals 22,416 acres,
and the southern part 23,243 acres plus 320 acres not mapped in 1953.
Over the area as a whole the four most productive types, from the
standpoint of prairie chickens, are grass-forb meadows of long stand-
ing which are (1) grazed lightly, (2) grazed moderately, (3) mowed
late, and (4) patch mowed, with the patches totalling less than 20
per cent of the meadow. Figure 13 shows that these four types were
in 1953 about equally represented in the two parts of the area, with
6,383 acres north of Highway W and 6,314 acres south of it. Ordi-
narily there are more prairie chickens in the northern part of the area
than in the southern, and we believe this to be due to differences in
quality of habitat. A compatison of Figures 14 and 15 shows more rear-
ing cover of good quality in the northern part of the area, which
would seem to bear out this belief. On the other hand, preliminary
analysis of our booming ground counts in 1953 and 1954 indicates
that there was very little difference in the number of cocks in the two
parts of the area during those two years, while the northern part
showed higher counts in 1950, 1951, 1952, and 1955. We cannot yet
explain this apparent discrepancy in 1953 and 1954, but it may mean
that the northern part of the area has been damaged even more than
we realize by the land changes of the last few years, and that our
subjective criteria for judging habitat quality are not fine enough.

Most of our work with habitat analysis thus far has been subjective
and extensive. For management to be most effective, objective and in-
tensive research is the obvious next step.
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Figure 13. Acreage of cover types north and south of Highway W, 1953.
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