STATUS, PRORLEMS, AMD RESEARCH NEEDS OF THE LESSER PRAIRIE CHICKEN !

John A, Crawford, Department of Fisheries and Wildlife, Oregen State imiversity, Corvallis, OR §7331

Abstract: During the past 100 years, the range and population
size of the lesser prairie chicken (Tympanuchus pallidicinctus)
decreased by more than 90%. Overgrazing of rangelands aad
developments of extensive tracts of cultivation largely
accounted for this decline., Grazing and cultivation remain
as the principal land use factors affecting lesser prairie
chicken populations. During 1979, the continental

population during fall was estimated at 44,400 to 52,900
bixds; trends were stable to declining. This species was

the subject of numercus scientific inquiries, but many
aspects of its life-history, ecology, and biology remain
unknown., Habitat requirements, especially on small units

of land, and the role of limiting factors, such as the
relationship of weather to reproduction and survival, rank

as high pricrities for research. Other research needs
include a betier understanding of the effects of land use,
evaluation of potential management procedurss, studies of
population dynamics, censusing technigues, and behavior.

My purpose is to trace the history and in the Staked Plains in 1854 by Pope (Bailey

status of lesser prairie chicken populations 1928). Numerous accounts relating to the latter |
relative to the effects of human activities, to 1/2 of the 19th century indicated that lesser i
report the current status, to identify prcblems prairie chickens were abundant and broadly :
related to the management of this species, to distributed within their range {Bendire 1892,
summarize previous research, and to propose cer- Judd 1905, Bent 1932, Baker 1953, Sands 1968)
tain areas of research worthy of investigatiom. (Fig. 1}. This bird was described initially in

1873 by Ridgway (1873) as a race of greater

A mumber of biologists were contacted prairie chicken (T. simidol), hut was assigned
regarding the status of lesser prairie chicken species status in 1885 (Ridgway 1885). During
populations and habitat and research needs the late 1800's, land development began within
during the preparation of this paper. This the ranpge of the lesser prairie chicken, pri- I
work represents a synthesis of some of the marily in the form of grazing by cattle; before %
ideas and information provided by these biolo- the turn of the century, farms were established [
gists, the literature on the lesser prairie in parts of this area. i
chicken, and my own research experiences and it
ideas. I gratefully acknowledge the assistance Litton (1978) reported estimates of 2 i
of the following people: M,E. Byard, R.W. million prairie chickens in Texas prior to 1
Cannon, C.A. Davis, D. Dvorsk, F,5. Guthery, 1900, If derived from winter counts, the 2
B.M, Hoffman, G.J. Horak, R.E, Jones, H.G, million birds may have represented a large
Kothmann, W. McCaslan, J.D. Mitler, A.K. Montei, percentage of the total population because
J.H. O0fConnor, R.J. Robel, R.,S5, Saite, J.L. Texas seemingly was the primary wintering
Sands, and M.A. Taylor. R.G. Anthony and B.E. area (Fig. 1). Although population estimates E
Coblentz critically reviewed the manuscript. were unavailable, lesser prairie chickens repor- j
This is Technical Paper No. 5352 of the Oregon tedly were common to abundant throughout their
Agricultural Experiment Station, range during the first several decades of the
’ 20th century (Bent 1932, Baker 1953, Bailey and
Niedrach 1965, Oberholser 1974). During this

HISTORICAL PERSPECTIVE Fime, oyergrazing of rangelands cont?nued and

] increasing amounts of land were cultivated.
Apparently, early land use by settlers was not
detrimental to lesser prairie chicken populations.
Cultivation of former rangeland resulted in
some loss of habitat {Copelin 1959a), but.the
“satchwork! arrangement of farms and agricultural

Little is known about the prehistoric
distribution of the lesser prairie chicken,
although Hubbard (1973) pestulated its presence
in the Chihuahuan Refugium during Pleistocene
glaciation. The earliest specimens were taken
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practices resulted imitially in an inrreased
food supply for the birds,

During the 1930's, several avents accurred
concurrently that resulted in extreme reductions
in population numbers and contraction of the
range of the lesser prairie chicken. Much of
the range in the southern plains was depleted
from intensive grazing, and a considerable
amount of habitat valuable to prairie chickens
was destroyed by cultivation., The poor condition
of the habitat combined with the severe drought
of the 1930's reduced the Texas population to
12,000 birds by 1937 (Obertholser 1974), resulted
in the near extirpation of the species in
Coloradn (Bailey and Niedrach 1965), Kansas
(Baker 1953), and New Mexico (Lee 1950), and
caused a considerable decrease in numbers in
Oklahoma {Davison 1940}, During this decade,
the lesser prairie chicken was established on
the island of Niihau, Hawaii (Fisher 1951).

Prairie chicken numbers increased during

the 1940's. However, drought during the 1950's
caused marked fluctuations in population sizes,
For example, Duck and Fletcher (1944) estimated
the population at 15,000 birds in Oklahoma in
"1940; by the 1950's, the population was reduced
to between 2,500 and 3,000 individuals (Summars
1956). The Oklahoma population increased nearly
5 fold by 1960 (Copelin 1963). Between 1949
and 1961, populations in New Mexico peaked at
10,000 to 50,000 birds (Sands 1968). By the

Historical distribution of the iesser prairie chicken.

1960's, the New Mexico population was approxi-
mately 20% of that during the previous decade
(Sands 1268}, From the 1960's through the
1970%s, population levels decreased in Oklahoma,
increased in Texas, and remained relatively
stable in Colorade, Kansas, and New Mexico.
Johnsgard (1973) conservatively estimated the
continental population at 36,000 to 43,000
birds during the mid-1960's. Likely, the
total fall population was closer to 60,000
during this time,

During the past century, the range of the
lesser prairie chicken decreased by 92%
(Taylor and Guthery 1980) and population size
declined by 97%., In addition to reductions
in range and numbers, human activities
nossibly altered movements by the birds. The
lesser prairie chicken once was considered a
migratory species: however, based on records
from the American Ornithologists' Union (1957)
and Oberholser (1974), this species was likely
more of a "winter vagrant', Apparently, culti-
vation of large tracts of land resulted in the
cessation of major movements during winter
(Jackson and DeArment 1863), Consequently,
mmerous isolated populations were formed, many
of which gradually disappearad.




CURRENMT STATUS AND PROBLEMS

Lesser prairie chicken populations occur in
6 states (Fig. 2), The lesser prairie chicken
is listed as threatened in Coloradc where the
fall population numbers about 500 (Table 1),
Virtually nothing is known about this species in
Hawaii, except that it is present. The lesser
prairie chicken has not been observed in Missouri
for nearly a century, and the species is consi-
derved hypothetical in Nebraska (Sharpe, pers,
comm.)., The lesser prairie chicken is a gamebird
in Kansas, New Mexico, Oklahoma, and Texas where
fall populations number between 6,000 and 18,000
per state (Table 1). Current estimates for the
contiguous 48 states yield a total fall ponula-
tion of 44,400 to 52,900 birds (Table 1),
Currently, lesser prairie chicken populations
are stable to declining. The bird was listed by
the U,S. Fish and Wildlife Service in publications
dealing with rare, threatened, and endangered
species (U.5, Fish and Wildlife Service 1966,
1973}, but no special status was assigned.

Current threats to lesser prairie chicken
populations and their habitat parallel those
listed by Bent (1932) and Hamerstrom and Hamer-
strom (1961} and include overgrazing of rangelands
and extensive cultivation. In rangeland habitats,
brush control may be a detriment to prairie
chicken populdtions (Jackson and DeArment 1963}
or an asset (Donaldson 1969) depending on the
plant community, and the type and extent of
control, Elimination of native range for the
establishment of pastures, commonly switch
grass (Panicum virgatum), may result in increased

grass cover for use by lesser prairie chickens,
but on a large scale it is detrimental because

of the loss of the brush component. Although
extensive cenversion of rangeland to cultivation
is detrimental, a limited amount of cultivation
adjacent to suitable habitat apparently is
beneficial (Crawford and Bolen 1976a). Techno-
logical advances in agriculture resulted in mixed
effects of lesser prairie chicken populations.
Modern farming methods and equipment reduce waste
grain, an impertant source of food for prairie
chickens in agricultural areas (Crawford and Bolen
1976b). Use of center-pivot irrigation systems to
allow cultivation of previously non-arzble lands
results in reduction of available rangeiand
habitat. Waddell and Hanzlick (1978) estimated
that lesser prairie chicken habitat in Kansas

was lost at rates varying from 1.5 to 6% annuaily:
largely because of center-pivot irrigation.
Contrastingly, minimum tillage technicues may be
of considerable benefit (Crawford and Solen 197Ca).
Gas, 0il, and mineral development may increase
human access to areas and result in disturbance

of birds {Davis et al. 1979). However, ahandoned
0il pads provide lek sites (Crawford and Bolen

1976¢, Taylor 1580, Davis, et dal. 1979)

Of the currently occupied range of the
lesser prairie chicken, 95% is in private owner-
ship; the remaining 5% (2/3 of which is in New
Mexico)} is administered primarily by the U.S5,
Forest Service and the Bureau of Land Management
(Taylor and Guthery 1980}.

. Although once subjected to market hunting
{(Judd 1905), lesser prairie chickens have received
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Fig. 2. Current distribution of the lesser prairie chicken.




Table 1. . Numbers:; harvest flgures,'sLetus and trends of lesser prairie chicken populations in 1979.
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‘the protectioh of restrictive seasém lengths’ and
bag limits for nearly 80 years. _The, current

.kiil averages. approx1mate1y 12% of the fall
population and ranges frem 0 to. about 20%

local populatlons. Except in. arﬂas of the poorest
habitat, hunting mortallty 11kely is. compensetory.

PREVIOUS RESEARCH AND FUTURE NEEDS

Prev1ous research efforts focused laraely on
life history and ecology (Copelin 1958b, 1563,
Hoffman 1963; Jackson and DeArment 1963; Llcton

1978; Davis et aly ~197%) and habitit i remnants "

(Jones 1963a, 1963b, 196d4a, 1964b; Crawford

1974; Suminski 1977; Taylor 1978). Nevertheless

a better understandlno i5 needed of the habitat
(i.e. Food,water, cover, and space) of the lesser ..
prairie chicken. Studies by Frary (1957, 1959),
Copelin (1960, 19633, Crawford and Bolen (1976b

and Davis et al. 1979) revedled ccn51derab1e
plasticity in the diet of this species.’ However,
little information is available on dleuary prefer-
ences and energy requirements in vario sfhabltate

or on the relationship of breedi
survival to diet. Drinking of W
prairie chickens was documented
Jones (1964a), Crawford and Bolen
Davis et al.” (1979), yet Frary (1957 found little
use of water developments in his study,
necessity of, free water, especially durin
periods of drounht bears further 1nvestlo

Brush spec1es such as shinnery ocak (Quercus
havardii) or sand sagebrush (Artemisia filifolia)
and tall grasses like sand bluestem (Andropogon
hallii} constitute the critical components of
lesser prairie chicken habitat., Because of
ever-decreasing amounts of habitat available to
lesser prairie chidkeris, détermination of the
minimum size area that can support a population
is one of the most critical research nesds.

% addressed above.

v

Etperlm Atal tdies should be conducted to
determinie if 1nten51vely managed “$mall units of

* brushiz orassland habitat ‘¢an’ support viagble
popula'lnns Identl igation &f minimtm areas
and necessary habltat components is the only* way
Tto” reduce'the provress;ve elimifation of small
nopulatlons. “Bdsic stud1es in Behavioral- ecologv
and mov ents 33 the biTds are needed to dellneate
snace requlrements

“As biologists, we usually assume that mdst
limiting factors of galliform populations function
in a density-dependent fashion. Therefore,
limiting factors have received only mlnlmal
attention.'by earchers, Virtuaily nothing is
nown ab&hE th masites and diseases of this
species with the excepiion of the description of
helminths by Pence and Sell {1979). {(ampbell
(1950), Frary {(1955), Davis et al, (1979), and
other general references provided what little is
known about predators of lesser prairie chickens.

i Ligon {1951} and Copelin (1963) discussed acci-

dents, particularly collision with power lines,
as decimating factors in the-.species. Most

: biologists would agreeithat the fate of a grouse
; population lies in;the quality of the habitat

and not in the proximate limiting factors
However, factors that act in a
density-dependént mamner in good habitat may
function in a density-independent fashion in

* marginal habitat and become critical factors to

be addressed in management. Research dealing

v with the effects of predators, diseases, or
similar factors must incorporate the condition
of the habitat and status of the population if
it is to be of value.

Immediate attention should be directed to
the role of weather as a limiting factor. The
sensitivity of lesser prairie chickens to drought
is well documented (Hamerstrom and Hamerstrom
1961} ; however, the specific action is unknown.




A long-term project relating weather in conjunction
with hahitat characteristics to population status
(e.g. size, breeding success, recruitment, and sur-
vival) might provide information to mitigate some
of the most severe effects of drought. Without
such knowledge, the recurrence of a drought like
that of 1930's could greatly deplete or actually
result in the extinction of the continental
population,

tManagement procedures and effects of land
use such as fire (Cannon and Xnopf 1579), food
plots (Copelin 1958a, 1959b), farming practices
(Crawford 1974, Crawford and Belen 1376z), brush
contral (Donaldson 1966, 1969}, and ranching prac-
tices (Davis et al, 1979) were the subject of
numerous investigations. Studies dealing with
these topics should be continued and expanded.
For example, range improvement practices, such as
rotational grazing and prescribed burning, require
study. More information on the relative effects
of various brush control procedures would be
valuable, and alternatives to traditional brush
control methods, especially in sand sagebrush
areas, should be investigated. Potential man-
agement procedures including the creation of lek
sites should be further developed and tested,
Counts of males at leks traditionally are used
to enumerate lesser prairie chickenm populations,
yet little is known about the accuracy or pre-
cision of these counts. Development of improved
censusing methods is a fundamental research need.
panding studies to augment the works of Davison
(1940) , Lee (1950), and Campbell (1972} are
necessary for a better understanding of the
population dynamics of this species. Although
numerous techniques are available to determine
sex and age of lesser prairie chickens, ths
chronology of primary feather replacement in
juveniles to determine the timing of reproductive
activities is unknown.

The lesser prairie chicken is a most worthy
subject for research in basic biology. The
reproductive hehavior of males is rather well
known (Grange 1940; Sharpe 1968; Hjorth 1970;
Crawford and Bolen 1975, Crawford 1978), but other
behaviors, especially of females, remain poorly
understood. The taxonomic status, investigated
by Jones {1964a), Short (1967) and Sharpe (1968,
1969}, remains unresolved. Most anatomical studies,
with the exception of Tiemeier (1941} and Holmes
(1963), dealt with plumages and other external
characteristics (Ridgway and Friedmann 1946;
Sutton 1964, 1968, 1977; Crawford 1973).

It is possible that certain currently
unoccupied habitats may be able to support
prairie chicken populations. Because of the
rather slow pioneering rate of this species,
reintroduction in selected areas may be a viable
strategy for enhancement of populations. Rein-
troduction attempts are fraught with difficul-
ties and should be attempted only after
adequate research advance preparation, and in
conjunction with intensive monitoring of
teleased birds. We have some information on

Propagation of captive birds (Ligon 1954, Coats

1955), but introductions attempted with birds
raised on game farms often fail. Additional
considerations involve the difficulty of
capturing wild birds, the effects of trapping
and removal of birds on source populations,

and the problem of establishment of populations
of transplanted birds.

The range of the lesser prairie chicken has
diminished greatly in the past 100 years, and
current populations are fragmented into discrete
units, Although the current populaticn numbers
in the many thousands, we as biologists and
managers should not become complacent because
numbers do not impart stability to lesser prairie
chicken populations. Constant attention is
needed to maintain existing populations because
of continually changing land use practices.
Innovative research and aggressive management
will help offset losses and degradation of
lesser prairie chicken habitat; enlightened
research will aid our understanding of those
factors that control populatioms.

The lesser prairie chicken is at a threshold,
It is not sufficiently rare to elicit intensive
management and research efforts as is the
Attwater’s prairie chicken (T. ¢. attwateri),
nor is it as wide spread as the northern greater
prairie chicken (T. c. pinnatus) to have broad-
scale support. Thus, the responsibitity lies
with a vather small group of people from federal
and state agencies, universities, and other
interested parties to provide the necessary
information and to implement required actions.
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