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CORRESPONDENCE/MEMORANDUM 
State of Wisconsin 

DATE: June 2, 2022 

TO: All Members of the Natural Resources Board 

FROM: Secretary Preston D. Cole 

SUBJECT: Approval request for Wisconsin Greater Prairie-chicken Management Plan. 

Plan Background 

The Wisconsin Greater Prairie-chicken Management plan will serve as a guidance document for 
Greater Prairie-Chicken (GRPC) management from 2022-2032 and an outreach and education 
tool to inform and engage the public on prairie chicken management efforts and challenges. The 
plan was developed by a diverse team of stakeholders and DNR staff, representing eleven 
different agencies/organizations. 

Wisconsin previously had a prairie chicken management plan from 2004-2014. Efforts to revise 
the plan began on several occasions post-2014 however the current process started again in late 
2020. On-going long-term declines in prairie chicken population estimates stemming from a loss 
of grassland habitat in central Wisconsin are the principle driving forces in the revision of the 
management plan.  Scientific study suggests the declines are caused by overarching grassland 
habitat loss due to increases in intensive row-crop agriculture, forest encroachment and urban 
development in the areas adjacent to the three core properties where prairie chickens exist in 
central WI, specifically Buena Vista, Leola and Paul J. Olson wildlife areas.  

With scientific information identifying a loss of habitat as a primary driver in declining prairie 
chicken habitat, the mission of the Greater Prairie-chicken plan is to:  

 increase the level of grassland habitat management occurring on state-managed lands on 
an annual basis, 

 continue lek monitoring, 
 increase education and outreach levels, 
 permanent lands protections via acquisitions and easements 
 private lands initiatives.  

The afore-mentioned key actions are listed by priority with habitat management, lek monitoring 
and information and education having the highest priority, with funding being provided through 
a variety of existing and new funding sources.  Acquisitions and easements are the next in order 
of priority but would largely be funded through the Knowles Nelson Stewardship program as 
well as partner group donations and private funding sources. Private lands initiatives are vital on 
this landscape but at this time are only feasible should additional funding sources become 
available to the Department or other groups interested in undertaking this initiative.  



To achieve these goals a comprehensive list of key actions has been identified in the 
management plan. Emphasis is placed on grassland habitat as quality habitat can mitigate other 
impacts prairie chickens may be experiencing, such as predation, disease, genetic decline or 
climatic events. Key actions of the management plan include: 
 

 Increased Grassland Habitat Management on State-Managed Lands, focusing on core 
properties where prairie chickens currently exist (Buena Vista, Paul J. Olson and Leola 
Wildlife Areas) 

o Increase woody vegetation removal and control until less than 20% of the 
aforementioned properties are composed of trees or shrubs greater than 6 feet tall. 
Practices include mechanical brush mowing, herbicides and others. 

o Maintain current levels of prescribed fire on Buena Vista and Leola and increase 
acres burned on Paul J. Olson annually. 

o Increase conservation grazing on the three properties from the current level of 
1,200-acres to 3,300-acres annually.  

o Increase capacity to reach grassland habitat goals and private lands initiatives.  
 Continue lek monitoring surveys, increase education and information efforts and develop 

future research priorities. 
o Continue annual lek surveys with standardized protocols and research 

supplemental data to surveys. 
o Expand Department involvement in education and outreach, partnering with 

external groups. Examples may include pasture walks or landowner workshops. 
o Develop future research priorities pertinent to prairie chicken conservation in 

Wisconsin. Including: 
 Evaluation of habitat management strategies 
 Evaluate lek survey protocol and rigor 
 Genetic feather analyses 
 Investigation of density dependence of prairie chicken populations 
 Sensitivity of Greater Prairie-chicken to climate change impacts 
 Possible impacts of solar energy facilities and infrastructure on Greater 

Prairie-chicken populations and possible use of habitat  
 Permanent Lands Protections to increase grassland habitat on the landscape 

o Focus permanent lands protections around core properties by directing 4,000 
acres of the existing Central Wisconsin Grassland Conservation Area initiative 
towards acquisitions and easements. 

 Private Lands Programs 
o Amend existing programs, including breaking down barriers to enrollment and 

create new voluntary private lands initiatives with an acreage goal of 4,000 acres 
enrolled. 

o Action plans for the proposed private lands initiatives will be developed following 
the approval of the management plan. The key actions identified will only be 
carried out should additional funding sources, outside of the operational budget of 
the Wildlife Management Program, become available.  

 
 
 



Public Input 
 

After completing a first draft of the Wisconsin Greater Prairie-Chicken Management Plan 
2022-2032 in January of 2022, the Wisconsin DNR sought public comment on the proposed 
plan. The first draft of the plan included four management options for the public to consider 
ranging from significantly increasing management efforts and financial resources for prairie 
chickens to discontinuing prairie chicken management activities within the state. 

The draft plan with options was made available online and a press release, several Gov Delivery 
messages and social media posts were published to inform people interested in GRPC of the 
opportunity to submit comments. A virtual public open house was also held to inform the public 
of key components of the plan and the four management alternatives. Public response was high, 
and three hundred and sixty-five comments were received via email and by mail. 

 The most common theme among comments received emphasized support for continued 
management of GRPC in Wisconsin. The department received two hundred and seventy-four 
comments supporting alternative 1, the alternative with the highest level of required resources 
with best expected outcome for future GRPC populations. Sixteen comments were in favor of 
alternative 2, which had scaled down acreage goals for permanent protections and private lands 
initiatives. Nine comments were in favor of alternative 3, which had no established permanent 
land protection goals, and few included private lands initiatives. Sixteen comments were in favor 
of alternative 4, which proposed a complete cessation of GRPC specific related management by 
the Department. Six comments were in favor of alternatives 1 or 2, fourteen comments were in 
favor of alternatives 1, 2 or 3 and thirty comments did not state which alternative was preferred. 
Other common themes in comments centered around revisions that should be made to the final 
plan including focusing efforts for permanent land protections and private lands initiatives within 
the project boundaries for the three core properties: Buena Vista, Leola, and Paul J. Olson, and 
removing translocations as a key action in the final plan.  

 Changes made to the plan as a result of public comments included formulating a “hybrid” 
alternative that took the best components of the four draft alternatives and focused goals for 
future management to be realistically achievable in a ten-year time frame. Alternative 1 was used 
as the basis for future management with several key changes including scaling down the area of 
focus, reducing acreage goals and subsequently reducing overall cost.  
 
Drafter: Alaina Gerrits 
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Executive Summary 

Greater Prairie-chickens are one of the most unique and charismatic wildlife species in 
Wisconsin, attracting many people who travel miles each spring to watch their intriguing 
mating displays. Around the time of European settlement, Greater Prairie-chickens were 
abundant in the extensive native prairies and oak openings throughout the southern half 
of the state. Landscape-level land use changes since then have caused large shifts in the 
range and abundance of prairie-chickens, finally resulting in their isolation in a small 
portion of central Wisconsin.  In recent decades the range and population have shrunk 
even further, raising questions about, and generating new research regarding their long-
term sustainability and viability in the state. Prairie-chickens have a rich history in 
Wisconsin, as an important part of our natural heritage, as objects of a century-long 
legacy of ecological research, and as subjects of continued cultural importance. The 
intent of this management plan is to present, using our accumulated knowledge and 
experience, a plan for future management to the public and stakeholder groups to address 
how the Department should manage this species into the future.  

Information in this plan is presented in several sections: Greater Prairie-chicken biology, 
threats to the species, summary and assessment of the 2004-2014 management plan, 
current management, public use, monitoring, prior and future research, and finally a plan 
for future management based on a suite of four management alternatives that were 
presented to the public and Advisory Committee for consideration during the first draft 
phase of the plan.  

Actions in this plan reflect both science-based management and public input. 

Summary of Public Input Process 

After completing a first draft of the Wisconsin Greater Prairie-chicken 
Management Plan, 2022-2032 in January 2022, the Wisconsin Department of Natural 
Resources (Wisconsin DNR) sought public input on the proposed plan, specifically on 
the four proposed management alternatives. The draft plan was made available online, 
and a press release along with several Gov Delivery messages and social media posts 
were published to inform people interested in prairie-chicken management of the 
opportunity to submit comments. A virtual public open house was also held to inform the 
public of the key components of the plan. Three hundred and sixty-five comments were 
received via email and mail.  

Two hundred and seventy-four comments were in favor of alternative 1. Sixteen 
comments were in favor of alternative 2, nine comments were in favor of alternative 3, 
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sixteen comments were in favor of alternative 4, six comments were in favor of 
alternatives 1 or 2, fourteen comments were in favor of alternatives 1, 2 or 3 and thirty 
comments did not state which alternative was preferred. Other common themes in 
comments centered around revisions that should be made to the final plan including 
general support for continued management of this species with a rich and storied history 
in Wisconsin, focusing efforts for permanent land protections on areas directly adjacent 
to the three core properties: Buena Vista, Leola and Paul J. Olson Wildlife Areas, and 
removing translocations as a key action in the final plan. Public comments are 
summarized and addressed in Appendix C of this plan.  

Table of Contents 
TAXONOMY AND APPEARANCE ............................................................................ 6 

LIFE CYCLE .................................................................................................................. 6 

Reproduction ................................................................................................................... 6 

Nest Survival ............................................................................................................... 7 

Brood Survival ............................................................................................................ 7 

Adult Survival ............................................................................................................. 8 

HOME RANGE AND MOVEMENTS .......................................................................... 9 

Dispersal between Populations ................................................................................... 9 

DISTRIBUTION AND POPULATION STATUS ....................................................... 10 

HISTORICAL AND CURRENT STATUS AND DISTRIBUTION ........................... 10 

North America .......................................................................................................... 10 

Wisconsin .................................................................................................................. 12 

HABITAT ..................................................................................................................... 18 

Landscape-level Considerations ............................................................................... 18 

Site-Level Considerations ......................................................................................... 20 

FOOD ............................................................................................................................ 25 

GENETICS ................................................................................................................... 26 

UMBRELLA SPECIES ................................................................................................ 27 

THREATS TO THE GREATER PRAIRIE-CHICKEN .................................................. 27 

Habitat Loss and Degradation, Landscape-level Land Use Changes ........................... 27 

Genetic/Demographic Constraints ................................................................................ 28 

Ring-necked Pheasant Competition .............................................................................. 29 

Climate Change Impacts ............................................................................................... 29 

Health Considerations ................................................................................................... 30 

Solar Farms and Other Concerns .................................................................................. 31 

SUMMARY AND ASSESSMENT OF 2004-2014 PLAN .............................................. 31 



 

5 
 

CURRENT MANAGEMENT, MONITORING, AND RESEARCH .............................. 35 

HABITAT MANAGEMENT ....................................................................................... 35 

Farming ..................................................................................................................... 36 

Herbicide Application ............................................................................................... 37 

Grazing ...................................................................................................................... 37 

Prescribed Burning.................................................................................................... 39 

Mowing ..................................................................................................................... 40 

Biocontrol ................................................................................................................. 40 

PUBLIC USE AND OUTREACH ASPECTS OF MANAGEMENT ......................... 41 

Dog Training and Trialing ........................................................................................ 41 

Viewing Opportunities .............................................................................................. 43 

Prairie-chicken Festival ............................................................................................ 44 

MONITORING ................................................................................................................. 44 

RECENT RESEARCH ..................................................................................................... 46 

Population Viability Analysis ....................................................................................... 46 

Effects of Land Cover and Habitat Management ......................................................... 48 

Demographic Modeling and the Effects of Land Cover Management on Vital Rates . 50 

An analysis of predator control as a management practice for Greater Prairie-chickens 
in Wisconsin.................................................................................................................. 51 

Effects of Predation on Greater Prairie-chickens .......................................................... 51 

Population Responses to Predator Control ................................................................... 53 

FUTURE RESEARCH PRIORITIES............................................................................... 54 

MEASURING PROGRESS.............................................................................................. 56 

FUTURE MANAGMENT 2022-2032 ............................................................................. 56 

CURRENT HABITAT COSTS AND INCREASED HABITAT MANAGEMENT COST 
ESTIMATES..................................................................................................................... 66 

APPENDIX A: FIRST DRAFT OF CONCEPTUAL ALTERNATIVES- JANUARY 
2022................................................................................................................................... 68 

APPENDIX B: CURRENT HABITAT COSTS AND INCREASED HABITAT 
MANAGEMENT COST ESTIMATES ........................................................................... 84 

APPENDIX C: COMMENT SUMMARY FROM 2022 PUBLIC INPUT PROCESS ... 86 

APPENDIX D: LANDCOVER AND EASEMENT MAPS ............................................ 89 

APPENDIX E: ADDITIONAL GREATER PRAIRIE-CHICKEN RESEARCH 
DETAILS .......................................................................................................................... 92 

LITERATURE CITED ................................................................................................... 118 
 



 

6 
 

GREATER PRAIRIE-CHICKEN BIOLOGY 

TAXONOMY AND APPEARANCE 
The Greater Prairie-chicken (GRPC), Tympanuchus cupido, is a species of grouse native 
to the tallgrass prairies of North America and has been called the signature bird of this 
ecosystem (Walk 2004).  There are three recognized subspecies of the Greater Prairie-
chicken, each of which vary slightly in appearance but dramatically in status: the Heath 
Hen (T. c. cupido), historically found along the Atlantic coast but now extinct; Attwater’s 
Prairie-Chicken (T. c. attwateri), federally endangered and restricted to coastal prairies of 
Texas; and the Greater Prairie-chicken (T. c. pinnatus), currently found in 11 states in the 
Upper Midwest and Great Plains, including Wisconsin. The two other species in the 
genus Tympanuchus are the Sharp-tailed Grouse (T. phasianellus), occurring in the 
northern Great Plains, Upper Midwest, and Canada; and the Lesser Prairie-chicken (T. 
pallidicinctus), found in the southern Great Plains. 

Greater Prairie-chicken males and females are similar in plumage, extensively barred in 
brown, buff, and black.  Both sexes have elongated tufts of feathers, known as pinnae, on 
the sides of the neck, but these are much longer in the males.  Males also have large, 
bright yellow combs over the eyes and yellow esophageal air sacs on the sides of the neck 
which they can expose and inflate during breeding displays. 

Detailed descriptions of physical appearance, including plumages, molts, and 
measurements, and of systematics, including geographic variation, subspecies, and 
similar species, can be found in Johnson et al. (2020). 

LIFE CYCLE 

Reproduction 
 

Greater Prairie-chickens are a lekking species, a rare hierarchical mating system in birds, 
but common amongst prairie grouse.  Adult males congregate in display areas known as 
leks or booming grounds in the spring, defend small territories, and perform elaborate 
competitive displays to attract females.  Peak mating typically occurs around mid-April.  
In Wisconsin, multiple paternity was found to be common among hens on the Buena 
Vista Wildlife Area (hereafter, WA) with 44% of broods sired by two to four males, a 
behavior that may benefit females by increasing the likelihood of egg fertilization (Hess 
et al. 2012). 

 

Greater Prairie-chicken hens raise only one successfully hatched brood per year but will 
renest if their first nest is destroyed (Johnson et al. 2020).  Nests typically are located 
within a one-mile radius of a lek (Hamerstrom 1939), and average first nest clutch size is 
10-12 eggs (Hamerstrom 1939, McNew et al. 2012, Broadway 2015).  In central 
Wisconsin, the mean incubation period was 24 days (range 21-27 days), with peak hatch 
occurring from late-May to early-June (DNR 2014, Broadway 2015).  Mean hatching 
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success across the GRPC range is approximately 85% (McNew et al. 2012, Hull et al. 
2013, Broadway 2015, Johnson et al. 2020). 

 

Greater Prairie-chicken chicks are precocial and leave the nest within 24 hours of 
hatching.  Young chicks are able to feed themselves immediately after hatching, and the 
brooding hen typically leads chicks to an area with foraging resources (i.e., insects) and 
some cover and will brood them frequently in the first two weeks post-hatch.  Chicks are 
able to perform weak flights by two weeks of age and progressively become stronger at 
flight as they age.  Chicks become largely independent of the brooding female as they 
grow older, although they remain socially aggregated until brood break-up occurs at 
roughly 80-84 days of age (Johnson et al. 2020). 

 

Nest Survival 
 

Apparent nesting success (proportion of nests hatching at least one egg) from data 
collected between 1929 and 1988 from 18 studies across the GRPC range, including 
Wisconsin, averaged 49.5% (range 0-72.2%; Peterson and Silvy 1996).  Other studies in 
Wisconsin have reported nest success of 40-52% (Golner 1997) and 49-59% (Toepfer 
2007).  More recently, nest success among Wisconsin hens during a 4-year translocation 
project on the Buena Vista WA was 41.7% (Hull et al. 2013).  Broadway (2015) reported 
lower nest success (34%) from central Wisconsin, and low nest success has also been 
reported from GRPC populations elsewhere in the range: <30% in Kansas (McNew et al. 
2012) and 22-28% in Nebraska (Anderson 2012).  Nest failure is predominantly due to 
predation.  In central Wisconsin, 58% of failed nests were from mammalian predators 
followed by avian (8%) and reptilian (2%) predators, with 4% failing due to haying or 
mowing operations (Broadway 2015). 

 

Brood Survival 
 

Like nest survival, brood survival estimates vary across studies and locations, but are 
generally low.  Studies from Kansas (McNew et al. 2012) and Nebraska (Matthews et al. 
2011, Anderson et al. 2015) reported brood survival estimates 21-24 days post-hatch 
ranging from 27% to 59%.  Scholle et al. (2011) monitored 221 chicks, including 27 
radio-marked individuals, in Nebraska and reported that all radio-marked chicks and 80% 
of chicks overall died prior to 21 days post-hatch, with highest mortality within 14 days 
of hatch. 
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In Wisconsin, Golner (1997) reported that between 1993 and 1994 only 25-45% (n = 4 in 
1993 and n = 11 in 1994) of radio-tagged hens raised at least one chick through mid-
September.  Survival of 85 chicks monitored from 5-12 weeks post-hatch during a 4-year 
translocation project on Buena Vista WA was 30% (Hull et al. 2013).  Broadway (2015) 
also documented low brood survival in central Wisconsin (30%) and estimated the 
probability of a chick surviving to 10 weeks at 16%. 

Predation, starvation, and exposure are commonly cited causes of chick mortality, 
influenced by factors such as temperature, precipitation, structural and vegetative habitat 
characteristics, and landscape composition and pattern (Matthews et al. 2011, Anderson 
2012, McNew et al. 2012).  Probability of chick survival also has been shown to increase 
with age of the chick and to decrease with a later hatch date (Fields et al. 2006, Matthews 
et al. 2011).  Hen age may also be a factor; in a study of a mixed population of Greater 
and Lesser Prairie-Chickens in Kansas, Fields et al. (2006) reported significantly higher 
survival probabilities for broods reared by adult hens than for those reared by subadults 
(<1 year in age). 

Nest and brood survival have often been suggested as demographic vital rates that 
potentially influence GRPC population growth (Walk 2004, Anderson 2012, Broadway 
2015).  Toepfer (2003) indicated that GRPC chick survival in Wisconsin is low compared 
to other states across the range and consequently suggested chick survival may be a 
limiting factor for the Wisconsin population, a conclusion echoed by Broadway (2015).  
While the Wisconsin population is small and isolated, Matthews et al. (2011) and Scholle 
et al. (2011) report low chick survival rates from a larger, more stable Nebraska 
population.  McNew et al. (2012) also reported low nest and brood survival estimates in 
their demographic study of three GRPC populations in east-central Kansas but found that 
population change was most sensitive to changes in adult female survival.  Changes in 
adult survival are expected to have the greatest effect on growth rates for declining 
populations (Meats 1971).  Over 90% of all mortality events in that study were due to 
predation, mediated by different sources of human-caused alteration of the landscape 
(rangeland management practices and grassland fragmentation).  High levels of 
predation, influenced by the availability and distribution of quality habitats, may be 
critical factors limiting GRPC population growth. 

Adult Survival 
 

Hamerstrom and Hamerstrom (1973) estimated annual GRPC mortality in central 
Wisconsin at 53% for males and 56% for females, with no significant difference between 
adults and subadults.  Toepfer (2003) reported 41% annual survival estimates.  Survival 
rates likely vary seasonally for both males and females (Anderson 2012).  Females are 
particularly vulnerable during the breeding season (Johnson et al. 2020).  For hens 
monitored on the Buena Vista WA from 2007-2009, Hull et al. (2013) reported that 
breeding season mortality was highest during the pre-nesting and nesting periods.  Where 
mortality could be determined, predation by avian and mammalian predators was the 
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leading cause of death.  Overwinter hen survival was much higher at 80-87% and 
extrapolated annual hen survival ranged from 34-63% (Hull et al. 2013).  McNew et al. 
(2012) reported yearling and adult hen survival rates ranging from 34-71% for three 
GRPC populations in east-central Kansas, with yearling survival consistently lower than 
that of adult hens. 

HOME RANGE AND MOVEMENTS 
 

Historically, Greater Prairie-chickens were a largely migratory species, especially in the 
northern parts of its range such as Wisconsin, often making small movements from 
Illinois to Wisconsin and back (Schorger 1944) but is currently considered a resident 
upland game bird in Wisconsin.  Home ranges and movements of Greater Prairie-
chickens vary seasonally, by age and sex, and geographically.  In general, home ranges 
are smaller during the breeding season, when birds roost and feed close to booming 
grounds, and larger in winter when birds travel greater distances between feeding and 
roosting sites (Golner 1997, Johnson et al. 2020).  Hamerstrom and Hamerstrom (1973) 
reported that immature birds moved farther than adults and females moved farther than 
males in central Wisconsin, with the majority of all birds traveling less than 5 miles.  
Greater Prairie-chicken are known to occasionally disperse over long distances, but most 
movements typically are shorter.  Halfmann (2002) found that 65% of juveniles that left 
their natal area terminated dispersal at the nearest subpopulation.  Males display high 
fidelity to booming grounds, returning to the same booming ground in consecutive years, 
and females to nesting areas; both sexes display fidelity to wintering areas (Hamerstrom 
and Hamerstrom 1949; Johnson et al. 2020). 

Home range size varies geographically across the Greater Prairie-chicken range.  In 
Wisconsin, Golner (1997) reported mean home range size among 27 adult hens at 2.5 
km2 (1 mi2) and Hess et al. (2012) a mean of 3.5 km2 (1.3 mi2) for ten adult hens.  In a 
study that included seven populations of GRPC from Missouri, Kansas, Nebraska, and 
Oklahoma, Winder et al. (2015) observed a 10-fold variation in female home range size, 
from 3.6 km2 (1.4 mi2) in Nebraska to 36.7 km2 (14.1 mi2) in Oklahoma.  They also 
detected a positive (though not significant) relationship between home range size and 
mean annual precipitation and hypothesized that increased nest losses from rainfall 
events in areas with higher precipitation may lead to dispersal movements by females and 
subsequent increases in home range size. 

Dispersal between Populations 
 

Juvenile and adult dispersal from natal sites is important in maintaining genetic diversity 
within the overall GRPC population.  Several Wisconsin researchers (Hamerstrom and 
Hamerstrom 1949, 1973; Halfmann 2002; Toepfer 2003) have reported that most 
documented movements of GRPC individuals in the state are relatively short distance (<5 
miles).  Additionally, leks have been shown to be major centers of activity year-round, 
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particularly for established males.  Niemuth (2000, 2003) determined that proximity to 
the nearest lek was an important predictor of lek presence and number of males attending 
a lek.  These studies indicate that GRPC disperse through a metapopulation structure in a 
series of shorter movements rather than larger range-wide ones, and that intermediate 
patches of habitat that serve as ‘stepping stones’ help facilitate connectivity between 
subpopulations. 

 

Hamerstrom and Hamerstrom (1973) and Westemeier (1971) reported regular 
movements of birds between the four main GRPC management areas: Buena Vista, 
Leola, Paul Olson, and Mead WAs.  However, recent research has suggested that these 
movements may have decreased significantly in recent decades.  As part of a long-term 
research effort in the late 1990s, Halfmann (2002) and Toepfer (2003) documented very 
little, if any, dispersal, or movement of GRPC between the Buena Vista–Leola and Paul 
Olson–Mead WAs.  It is possible that a changing landscape has contributed to further 
isolation of already isolated, small, and declining subpopulations whose long-term 
persistence is uncertain. 

 

DISTRIBUTION AND POPULATION STATUS 

HISTORICAL AND CURRENT STATUS AND DISTRIBUTION 

North America 
 

The pre-settlement extent of the distribution of the GRPC population is uncertain but it 
likely centered on the core of tallgrass prairie habitat in the Central and North-central 
United States. Additionally, distribution may have extended as far south as northern 
Arkansas and Texas and as far east as Kentucky (Johnson et al. 2020). 

 

Habitat alteration (e.g., logging, burning, wetland drainage) and the subsequent 
development of agriculture by European and Euro-American settlers allowed GRPC 
populations to expand beyond the range of tallgrass prairie, north and east into formerly 
forested regions of the northern Midwest, Ohio, and Ontario, as well as west to Colorado, 
and northwest to southern Alberta by the early 1900s (Svedarsky et al. 2000).  However, 
subsequent growth and expansion of human settlement, agricultural intensification 
(including the loss of agricultural grasslands), and reforestation resulted in population 
declines and severe range contractions (Westemeier and Gough 1999, Svedarsky et al. 
2000, Johnson et al. 2020). 
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Figure 1.  Greater Prairie-chicken Historical and Current Range (modified from 
Johnson et al. 2020). 

Currently, GRPC is extirpated from Canada and occurs in 11 U.S. states, with core 
populations located in Kansas, Nebraska, and South Dakota, and much smaller 
populations in Iowa, Missouri, Oklahoma, Illinois, Colorado, North Dakota, Minnesota, 
and Wisconsin (Figure 1).  Greater Prairie-chicken is listed as state endangered in Illinois 
and Missouri and state threatened in Wisconsin.  Colorado, Kansas, Minnesota, 
Nebraska, and South Dakota currently have GRPC hunting seasons.  Westemeier and 
Gough (1999) estimated the total population at 391,000 birds in 1997.  Johnsgard (2002) 
estimated 200,000-250,000 birds in the late 1990s, compared to a half-million in the early 
1980s and a million in the early 1970s.  The 2016 revision of the Partners in Flight 
Landbird Conservation Plan (Rosenberg et al. 2016) includes GRPC on its Watch List of 
species of greatest conservation concern at the continental, or range-wide, scale.  
Specifically, GRPC is listed as a “D” Yellow Watch List Species, a group of species with 
relatively broad distributions but steeply declining populations (50-90% of population 
lost over past 40 years), moderate population sizes, and moderate to high threats.  Habitat 
loss and degradation due to agricultural conversion, energy/resource extraction, and 
changing rangeland conditions are the major threats to the species (Rosenberg et al. 
2016). 
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Wisconsin 
 

Shortly after European settlement in the mid-1800s, Wisconsin had more than 7.6 million 
acres of open prairie and oak savanna (Hammerstrom 1939).  Greater Prairie-chickens 
occurred commonly in these habitats, as well as in portions of the more than 1.1 million 
additional acres of sedge meadow in the state.  The upland prairies and savannas were in 
the southern and western portions of the state, coinciding with the range of the prairie-
chicken; at one-point Greater Prairie-chickens were present in every county of the state. 
Prior to the turn of the century, a large effort was made in Portage County to drain the 
wetland/sedge meadow habitat that existed there to create farmable lands. This effort was 
successful and by 1900, virtually all native grasslands and wetlands were gone, lost to 
agriculture (cropland and pastures) and succession to brush and young woods.  With the 
rise in small grain farming followed by the development of the dairy industry, prairie-
chickens gradually deserted much of their former range.  By the mid-1900s there was 
more land area covered by pastures, grass hay, and small grains than was covered by 
prairie and oak savanna prior to settlement.  Almost none of the agricultural grassland 
was left idle for more than a year, however prairie-chickens were able to survive in many 
of the least intensively managed grass hayfields and pastures, as well as in low-lying 
grasslands and sedge meadows too wet to farm. By 1950, prairie-chickens were restricted 
primarily to parts of central Wisconsin where there was extensive acreage of perennial 
grass sod, including pasture, grass hay, and a thriving bluegrass seed industry that the 
birds were able to co-exist with. 

After mid-century, the replacement of grass-based agriculture by the more intensive 
farming of row crops (corn and soybeans) and alfalfa began, along with increased 
drainage and subsequent farming of wet meadows; all of this contributed to the further 
decline in grasslands.  The creation of federal conservation programs such as the Soil 
Bank in the 1950s and 1960s and the Conservation Reserve Program (CRP) starting in 
the mid-1980s put idle grassland back on the landscape, but only for 10 to 15-year 
contracts. CRP grassland acreage has declined from over 700,000 acres in the mid-1990s 
to around 200,000 acres currently.  Prior to 1950 there was relatively little publicly 
protected grassland in the state.  

Concern over the decline of GRPC and their habitat existed by the early 1900s and 
various research and management projects were initiated beginning in the late 1920s 
(Anderson and Toepfer 1999), including the first formal research project of the 
Wisconsin Conservation Department.  As a result of the work of these early researchers, 
including A.O. Gross, Aldo Leopold, J.F.W. Schmidt, and especially Frederick and 
Frances Hamerstrom, groups from the private sector, including the Society of 
Tympanuchus Cupido Pinnatus (STCP), the Dane County Conservation League (DCCL), 
and the Wisconsin Society for Ornithology (WSO), stepped forward and provided the 
capital to purchase land for management as grassland reserves in central Wisconsin.  
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These purchases helped secure a future for GRPC in Wisconsin.  Throughout the 1950s, 
1960s, and into the 1970s, nearly 14,000 acres of land were purchased for grassland 
management on the Buena Vista, Leola, and Paul Olson Wildlife Areas, where the heart 
of the remaining GRPC population resided (DNR 1995). 

Greater Prairie-chicken populations continued to decline throughout the 1950s and early 
1960s in their central Wisconsin range, averaging fewer than 200 booming males counted 
on the Buena Vista Wildlife Area throughout the 1960s (Anderson and Toepfer 1999, 
Keir 2004).  Acquisition and management of over 11,000 acres of grassland reserves for 
GRPC eventually stabilized the population in Wisconsin, and with increased management 
emphasis within the GRPC range, the species emerged from this population bottleneck 
and increased to a over 500 booming males counted on Buena Vista in the early 1980s 
(Anderson and Toepfer 1999), well above the minimum level of 100 males for a healthy 
population as suggested by Toepfer (1988).  GRPC likely would have been extirpated 
from Wisconsin had not this considerable effort been expended by a host of public and 
private partners throughout Wisconsin. 

Figure 2.  Number of Greater Prairie-chicken Males Counted during Annual Lek 
Surveys, 1950-2019. 

 

 

The past 30 years have seen considerable fluctuations in the Wisconsin GRPC population 
(Figure 2), but the overall trend has been one of decline, both in numbers of males 
counted during annual surveys and in number of booming grounds and occupied range.  
The population fell from highs of around 1,000 males reported during the early 1980s, 

0

100

200

300

400

500

600

N
um

be
r o

f M
al

es

Year

Buena Vista
Leola
Paul Olson
Mead
Outlying Areas



 

14 
 

but then showed signs of stabilization through the late-1980s and into the 1990s.  A mean 
of 600 males was reported for the period 1994-2003 (Keir 2004), but numbers have 
declined since. Recently, from 2007 to 2010, there was a greater than 50% decline in the 
number of male GRPC counted on spring booming grounds on Buena Vista (Fig. 2). This 
represents a low point not seen since the mid-1960s when grassland management was in 
its infancy. Low counts have continued up to the present day.   

A trend analysis of annual male count data from 1950-2011 examined trends for 
individual GRPC properties and for the CWGCA as a whole and found significant 
negative trends for most properties and central Wisconsin overall, although trends were 
generally flat or slightly positive for Buena Vista and Paul Olson, respectively (Riddle et 
al. 2013).  The mean number of males counted range-wide across central Wisconsin from 
2004 to 2019 was 338 (Kardash and Pollentier 2019).  The lowest count recorded since 
the range-wide survey was implemented in 1989 occurred in 2019, representing a 15% 
decrease from the previous year.  Currently, statewide, there are approximately 100,000 
acres of grassland (1.3% of the original prairie and savanna) owned and managed by the 
DNR.  Outside of central Wisconsin, very little of this protected grassland is in blocks 
large enough to accommodate the life history needs of prairie-chickens.  While the 
publicly protected grasslands in Wisconsin are small in extent, they continue to be an 
important habitat base for grassland birds and other wildlife. 

 

Figure 3.  Greater Prairie-chicken Range in Wisconsin, 1991, 2001, and Current 
Range as of 2019. 
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The number of individual booming grounds and the overall range also have contracted 
significantly since the early 1990s (Figure 3), particularly with the loss of booming 
grounds in the northern and western portions of the Wisconsin GRPC range, located in 
Clark and Taylor counties and referred to as the Northern Range (NR) (Toepfer 2003, 
Keir 2004).  From 1991 to 2004, there was a 53% decline in the number of booming 
grounds and a 75% reduction in the number of booming males counted in the NR (Keir 
2004).  In 2009, the last known observation of a booming ground in the NR was recorded 
in Unity Township, Clark County (Kardash 2010).  No males were observed in the NR in 
2010 for the first time since the onset of the range-wide survey in 1989 (Kardash 2010).  
Two males were observed at two different locations in Clark County in 2011, these 
locations were not disclosed in the Department’s annual survey report as the two males 
were not observed any other time in April or May (Kardash 2011). Two birds of 
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unknown sex were observed in November 2016 in Unity Township, Clark County, three 
miles from the lek last observed in 2009 (L. Kardash, pers. comm.). 

Much of this range contraction and population concentration is attributable to habitat loss 
and fragmentation driven by land use changes, a pattern that has been noted for decades 
(Anderson and Toepfer 1999, Sample and Mossman 2008).  A recent analysis of land use 
change over the period of 1992-2010 in a 7-county central Wisconsin area encompassing 
the entire known GRPC range examined changes in the percentage of grassland habitat 
and the current distribution of grassland across the landscape (Hernandez 2015).  This 
study reported an 18% decrease in grassland habitat over that period, mostly attributed to 
conversion to three other land uses: forest, intensive row-crop agriculture, and urban 
development.  Forest encroachment was the largest contributor (58%) to grassland loss 
across the 7-county area.  A similar analysis focused just on the lands included within the 
Central Wisconsin Grassland Conservation Area (CWGCA), a landscape-scale 
conservation project established by DNR in 2004 (see below) which encompasses the 
core GRPC populations remaining in the state, revealed a similar pattern: a 15% loss in 
grassland habitat also due to conversion to forest, row-crop agriculture, and development; 
but this time with row-crop agriculture as the leading contributor to grassland loss (53%).  
Furthermore, grassland acreage remaining on the landscape is highly fragmented, with 
only about 5% of it in patches >100 acres and only 2.5% clustered into larger patches 
potentially most suitable for GRPC. 

The Wisconsin GRPC population is now concentrated on the following four core 
properties (listed in descending order of number of booming GRPC males): Buena Vista, 
Paul J. Olson, Leola, and George W. Mead Wildlife Areas, where considerable grassland 
reserves exist.  Greater Prairie-chicken is listed as a Species of Greatest Conservation 
Need and was listed in Wisconsin as state threatened in 1979. 

Central Wisconsin Grassland Conservation Area 

 

The Central Wisconsin Grassland Conservation Area (CWGCA) is a grassland protection 
project proposed by DNR and approved by the Natural Resources Board in 2004.  When 
approved in 2004, the CWGCA stretched from southeastern Taylor County through 
portions of Clark and Marathon counties, continuing into Wood and Portage counties 
between Stevens Point and Wisconsin Rapids, and south to northeastern Adams County 
(Figure 4).  The area includes the four core GRPC properties of Leola Marsh Wildlife 
Area, Buena Vista Marsh Wildlife Area, Paul J. Olson Wildlife Area, and George W. 
Mead Wildlife Area.  The primary goal of the CWGCA is to improve these existing 
protected lands’ ability to harbor viable populations of many grassland-dependent 
species, particularly the GRPC (DNR 2004b).  To achieve this goal, the CWGCA’s 
primary objectives are to establish permanent grassland habitat (primarily focused on 
lands within one mile of active, or recently active, GRPC booming grounds), and to 
maintain a predominantly open, non-forested, undeveloped landscape matrix where row-
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crop agriculture and grazing are the dominant land uses, particularly in areas critical to 
the life history needs of grassland species.  A secondary goal of the project is to provide a 
limited amount of low-impact recreational opportunities, primarily wildlife watching and 
hunting. 

Figure 4.  Map of the Central Wisconsin Grassland Conservation Area.  Map shows 
the four core DNR properties with Greater Prairie-chickens, along with booming grounds 
active in 2019 and those lost since the early 1990s. (Note: A Master Plan for the Central 
Sand Plains has recommended edits to the boundaries of the CWGCA and may be edited 
before the completion of this plan). 
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HABITAT 

 

Landscape-level Considerations 
 

Quality GRPC habitat comprises a combination of features at multiple spatial scales (e.g., 
landscape, patch, site).  However, the landscape-scale may be particularly important for 
GRPC.  Niemuth (2011) notes several biological traits that make prairie grouse sensitive 
to the amount and configuration of habitat at the landscape-scale, including fairly narrow 
habitat requirements, low densities compared to many other gamebirds, area sensitivity, 
and limited movements (i.e., lack of latitudinal migration).  From a conservation planning 
perspective, understanding and selecting for characteristics that contribute to landscape 
suitability may be critical as these can affect the success of management at smaller scales 
but are much more difficult to control or modify. 

 

Researchers have long noted the association of GRPC with wide-open landscapes, 
abundant grassland, and large tracts of suitable habitat (Johnson et al. 2020).  
Hamerstrom et al. (1957) found that larger populations of GRPC in Wisconsin occurred 
near larger grassland patches.  In a two-year study in southwest Missouri of grassland 
nesting birds in native tallgrass prairie fragments ranging in size from 77–2,678 acres, 
Winter and Faaborg (1999) found that GRPC did not occur in fragments smaller than 190 
acres and were more likely to occur in larger fragments, over 640 acres in size.  Merrill et 
al. (1999) found that GRPC leks in northwest Minnesota were located in areas that had 
less residential/farmstead land cover, reduced forest patch cover, and greater amounts of 
idle grass (CRP) than random non-lek points.  Traditional (stable) leks, which attracted 
twice the number of males as temporary leks, had lower proportions of forest, cropland, 
and residential/farmstead land cover surrounding them than temporary leks and higher 
amounts of grass.  Similarly, Niemuth (2000, 2003) found that the amount of grassland 
with residual cover was positively correlated with lek presence at multiple spatial scales 
in central Wisconsin.  Areas around leks had higher proportions of grassland and wetland 
cover types and lower proportions of forest, row-crops, and hayfields than random points; 
and the number of displaying males was positively correlated with the proportion of 
grassland and negatively associated with the proportion of row-crops in the landscape. 

 

Landscape characteristics have also been shown to affect reproductive success.  Ryan et 
al. (1998) reported on GRPC population trends and breeding ecology in two landscapes 
in southwest Missouri. They looked at similar types and proportions of habitats; a native 
prairie landscape, which occurred mostly in a large, contiguous block, and a landscape 
(prairie-agriculture mosaic) which was fragmented into small, scattered tracts.  Even 
though both landscapes experienced similar historical changes in land use and prairie 
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loss, the GRPC population in the prairie-agriculture mosaic landscape declined over a 27-
year period (1961-1987) while the population in the contiguous prairie landscape did not.  
Over a two-year period (1986-1987), GRPC females in the mixed prairie-agriculture 
mosaic dispersed farther from leks to nests than hens in contiguous prairie.  No prairie 
tracts smaller than 160 acres were used for nesting in either landscape.  Only 28% of all 
nests located in the prairie-agriculture mosaic were in native prairie, whereas 90% of 
nests in the contiguous prairie landscape were in native prairie.  Nest success was higher 
in the contiguous prairie landscape.  Females with broods in the prairie-agriculture 
mosaic moved more frequently and over greater distances (expending energy and 
potentially increasing exposure to predators) and had larger home ranges than females 
with broods in the contiguous prairie landscape.  Predation is a leading cause of poor 
survival, and there is some evidence that predation rates are lower in larger prairie 
fragments (Herkert et al. 2003).  However, Ryan et al. (1998) observed substantial 
variability in the contiguous prairie GRPC population, indicating that other factors (e.g., 
site-level vegetation structure) are also important, and cautioned that large habitat blocks 
alone may not guarantee persistence. 

 

Landscape characteristics can interact with patch- or site-level factors to influence 
survival in varying ways.  In a study of GRPC demography at three sites in east-central 
Kansas, McNew et al. (2012) found that nest and brood survival were higher at a site 
where prairie was more fragmented but less intensively grazed than at sites that had 
larger tracts of contiguous prairie but were more intensively managed (e.g., annual 
burning and intensive early stocking of cattle).  The opposite was found for juvenile, 
yearling, and adult (particularly female) survival, which was highest at the least 
fragmented and most intensively grazed site and lowest in the most fragmented and least 
intensively grazed site.  The authors posited that lack of residual cover was more 
detrimental to nests and broods than fragmentation, whereas fragmentation was worse for 
juvenile and adult survival, possibly because of higher predator densities and more 
movement corridors (roads, edges) in fragmented grasslands.  High predation rates of 
females in fragmented landscapes with greater residual vegetation may suggest a tradeoff 
between nest survival, which is aided by more vertical structure, and female survival 
which is reduced if hens are not able to detect and elude approaching predators. 

 

In Wisconsin, landscape habitat management and land acquisition for GRPC had been 
guided by the ecological patterning model proposed by Hamerstrom et al. (1957) and 
Grange (1948).  They recommended a “checkerboard” of permanent grassland reserves, 
which would be managed as nesting and brooding habitat, scattered throughout a 
predominantly grass-based agricultural landscape.  Acquisition would be spread out to 
ensure dispersal over the largest area possible.  Embedded within the agricultural matrix 
would be available habitat for leks, nesting, brooding, and winter food sources.  Their 



 

20 
 

work also indicated that fragmentation of open space from woodlots, tree lines, power 
lines, and rural development should be minimized. 

Hamerstrom et al. (1957) recognized that private land use would influence the amount 
and configuration of public grassland needed to sustain GRPC in Wisconsin.  For 
conditions on the Buena Vista marsh at that time, they suggested an average of one 40-
acre grassland reserve per section (640 acres) to provide nesting and brooding habitat but 
acknowledged that this number would change and that the scatter-pattern would need to 
be adjusted if private land use became more inhospitable to GRPC (Hamerstrom and 
Hamerstrom 1973).  Indeed, this situation was already occurring with the decline of 
grass-based agriculture in the 1960s and 1970s, a pattern that has continued into the 
present.  The amount of grassland in the larger landscape within which the Wisconsin 
GRPC population is embedded has declined further in recent years (Hernandez 2015). 

Minimum area requirements for habitat that is managed for GRPC vary across North 
America, with recommendations often depending on landscape context (see Svedarsky et 
al. 2003).  The totality of landscape research indicates that suitability for GRPC will be 
maximized when ‘reserves’ or blocks of permanent or long-term grassland are as large 
and contiguous as possible, as close together as possible, and embedded in open 
landscapes with as much grassland as possible. 

 

 

Site-Level Considerations 
 

Lek Habitat 

 

The Greater Prairie-chicken is a bird of open, grassy landscapes.  Hamerstrom et al. 
(1957:15) noted that the “possibility to see and be seen, to hear and be heard, is plainly 
important to prairie-chickens in the selection of booming grounds”.  Accordingly, these 
areas where males gather to display in the spring and attract females typically are open, 
exposed places with wide horizons and short, sparse vegetation such as grazed or mowed 
meadows or plowed ground.  These characteristics help to maximize visibility both for 
attracting females and for detecting and avoiding predators.  Often, sites are slightly 
elevated (Johnson et al. 2020), although Hamerstrom et al. (1957:13) reported “no clear 
preference for knolls, even when they were available” in central Wisconsin. 

 

Westemeier (1971) determined that higher amounts of long-term and permanent 
grassland cover within a mile of a booming ground on the Buena Vista WA resulted in 
higher numbers of males on booming grounds.  Also, at Buena Vista WA, Niemuth 
(2000) reported a strong positive association between amount of grassland cover (defined 
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as non-harvested areas with residual vegetation) and both lek presence and number of 
displaying males at multiple scales around the lek.  Lek locations were negatively 
associated with forest cover, and proximity to existing leks was a significant predictor of 
lek presence (Niemuth 2003).  At broader spatial scales, avoidance of agriculture, 
residential/urban areas, forested areas, and high densities of roads have been shown to be 
the best predictors of booming ground locations (Johnson et al. 2020).  While some 
agricultural crops can benefit GRPC (e.g., food, lek locations), anything that significantly 
reduces grassland cover is likely to be detrimental to lek attendance and persistence. 

 

Leks are year-round centers of GRPC activity, especially for males but also for females, 
who tend to nest and raise young relatively close to booming grounds (Walk 2004, 
Toepfer 2007).  Hamerstrom and Hamerstrom (1973) considered the number of males 
attending leks to be an index of habitat quality.  Leks and the habitats surrounding them 
therefore are important focal areas for GRPC habitat management. 

Nesting Habitat 

Greater Prairie-chicken nests are located typically within 1-2 miles of a booming ground 
(Hamerstrom 1939, Toepfer 2007, Johnson et al. 2020), though nest site requirements are 
quite different from those of booming grounds.  Vegetation that is tall and dense enough 
to provide concealment from predators and protection from sun and weather events such 
as rain or hailstorms is important; however, the site must also allow the hen unobstructed 
upward flushing from the nest if discovered by a predator.  Protein- and energy-rich food 
sources needed by the female during pre-incubation, laying, and incubation should be 
located reasonably close by, as should access to appropriate cover for newly hatched 
chicks (Svedarsky et al. 2003). 

 

Nest characteristics often vary geographically across the GRPC range, reflecting habitat 
structural conditions that differ along the wide gradient from Wisconsin and Illinois to 
the Dakotas, Oklahoma, and Colorado.  As with many bird species, structural features of 
vegetation are more important than plant species composition (Svedarsky et al. 2003).  
Many different measures of vegetation structure have been reported for describing nest 
sites and predicting nest success, with results varying across studies and locations (see 
literature review chapter in Anderson 2012).  High grass and forb cover and low litter and 
woody cover have been cited in various studies as positively related to nest success in 
studies from Minnesota, Missouri, and Nebraska (Svedarsky 1988, McKee et al. 1998, 
Svedarsky et al. 2003, Matthews et al. 2013).  Female GRPC typically initiate nesting 
before much new vegetation growth has occurred; thus, they are believed to be selecting 
residual vegetation from the previous year.  Many studies have reported on various 
measures of residual vegetation, including percent cover, litter depth, vegetation height, 
and visual obstruction (VOR; Svedarsky et al. 2003, Anderson 2012).  While results and 
recommendations vary, with some researchers finding no significant relationships 
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between these metrics and nest success, the general consensus seems to be that suitable 
nest sites should have neither too little cover or litter (such as in recently burned or 
heavily grazed sites) nor too much (as in undisturbed sites with tall, dense vegetation and 
deep litter).  In Missouri, McKee et al. (1998) found that nests with >25% horizontal litter 
cover failed at twice the rate as nests with <25% litter cover.  Matthews et al. (2013) 
found that >25% standing litter cover reduced daily nest survival rates in Nebraska.  
Reported measures of VOR associated with nest sites range from 10.8 cm (4.25 in) in the 
Nebraska Sandhills to near 40 cm (15.7in) in Illinois, reflecting diverse habitat conditions 
across the GRPC range, but several researchers have reported that females selected nest 
sites with VOR higher than those at random points (Anderson 2012). 

 

In Wisconsin, Hamerstrom et al. (1957:12-13) described “Grassland, preferably with 
some slight admixture of broad-leaved herbaceous plants and sedges” as “virtually 
indispensable” for nesting and stated that “medium-dense stands of some of the mid-
grasses” such as Kentucky bluegrass, redtop, timothy, or quack grass are “best”.  Golner 
(1997) reported that 30 of 33 nests found on the Buena Vista WA were located in grass or 
grass/forb cover types.  Average VOR at successful nests (35.6 cm; 14.01 in) was slightly 
higher than at unsuccessful nests (30.6 cm; 12.04 in).   During the nesting period, hens 
selected areas that had been disturbed between 1 and 5 years previous and avoided areas 
disturbed during the current year as well as those disturbed ≥6 years previous.  Broadway 
(2015) found that mean percent residual cover at the nest and nest area was negatively 
related to daily nest survival rates for nests on the Buena Vista and Paul Olson WAs, and 
that mean residual cover at successful nests was lower (31.9%) than at unsuccessful nests 
(44.1%). 

 

As with most birds, predation is a common cause of nest failure.  Residual vegetation 
from the previous year provides nesting cover at the beginning of the nest period before 
much of the current year’s vegetation has developed.  However, excessive residual 
vegetation, particularly that which is older than one growing season, may delay growth of 
new grass and forbs, reducing cover and food resources and increasing exposure to 
predators and to temperature extremes (Broadway 2015).  Excessive litter may also 
improve habitat for small mammals, in turn attracting predators that opportunistically 
depredate GRPC nests and hens.  Hens are very vulnerable to predation during the 
nesting season (Hull et al. 2013, Johnson et al. 2020) and may also select nest sites that 
increase their own survival.  In southeastern Nebraska, Matthews et al. (2013) found that 
females were twice as likely to select nest locations with 25% forb cover as areas with 
10% or 40% cover and posited that a moderate density of forbs furnished necessary 
overhead and lateral cover, but additional growth could hinder movement and 
antipredator behavior (e.g., flushing).  Similarly, they found that females selected areas of 
upper elevation in fields for nesting and suggested that such areas provide better vantage 
for surveying the surrounding area and avoiding approaching predators.  High forb cover 
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did not decrease nest survival, nor did higher elevation increase it, indicating that these 
characteristics may have been selected to maximize female survival over nest survival. 

 

Brood Habitat 

 

Greater Prairie-chicken chicks leave the nest with the hen within 24 hours of hatching.  
Brood habitat therefore must be accessible from the nest site and located in close enough 
proximity that chicks can walk there.  Chick mobility improves as chicks age, but 
proximity of suitable habitat is still important as movements require energy expenditure 
and increase exposure to predators.  There is some evidence to suggest that females with 
broods in lower quality habitats move more frequently and greater distances (Ryan et al. 
1998, Svedarksy et al. 2003, Matthews et al. 2011).  Brood habitat must have enough 
bare ground to allow easy movement for chicks but also enough overhead cover to 
provide concealment from predators and protection from weather; some openings for sun 
exposure and dusting; and a suitable abundance and diversity of food, particularly insects.  
Brood habitat must also provide some secure roosting cover, especially when chicks are 
very young and have limited mobility, as broods will not move to optimal roosting cover 
at night but will roost wherever they happen to be (Svedarsky et al. 2003, Walk 2004, 
Johnson et al. 2020). 

 

As with nesting habitat, brood habitat varies across the GRPC range.  Many studies, 
especially in the eastern part of the range, have noted the association of broods with 
disturbed areas such as recently burned sites, newly seeded grass-legume fields, recently 
grazed pastures, or old fields with annual weeds.  Disturbed sites may provide a suitable 
combination of bare ground and cover (Svedarsky et al. 2003, Walk 2004, Broadway 
2015).  However, Toepfer (unpublished data) observed that GRPC hens successfully 
raised broods in CRP fields in Minnesota and Wisconsin that had been undisturbed for 
over 10 years.  Svedarsky et al. (2003) caution that observations of brood habitat use 
could be biased – toward more open cover due to greater detectability or towards denser 
vegetation if observer disturbance causes broods to seek heavier cover – depending on 
the method used (e.g., lone observer on foot, observer with dogs) and suggest that 
observations based on radio-telemetry likely are the least biased. 

 

In the west, where grazing tends to be more common, vegetation is often shorter in 
height, and weather conditions are generally warmer and drier, cover may be more 
limiting than availability of bare ground.  For example, Matthews et al. (2011) found that 
brooding females in southeastern Nebraska often selected undisturbed cool-season CRP 
fields.  They noted that the large amounts of rangelands and pasturelands in their study 
area may have been too heavily grazed to offer the necessary vegetative concealment, 
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whereas grazed pastures in the Sandhills of north-central Nebraska, which have lower 
stocking rates and are rotationally grazed, are commonly used for brood rearing by 
GRPC.  They also reported that within selected fields in their study area, females chose 
sites with a high proportion of bare ground. 

 

Many researchers have noted the importance of a forb component in brood habitat 
(Svedarsky et al. 2003, Walk 2004).  Forbs, especially legumes, can be consumed directly 
and also support abundant insects which are a critical food source for chicks, particularly 
in the first two weeks after hatching (Svedarsky et al. 2003).  Matthews et al. (2011) 
found that females in Nebraska often selected brood sites with high forb cover.  Fields et 
al. (2006) in Kansas and Anderson et al. (2015) in Nebraska reported a positive 
relationship between forb cover and daily brood survival, though both Fields et al. (2006) 
and Matthews et al. (2011) found it was not a strong predictor of brood survival. 

 

In Wisconsin, Hamerstrom et al. (1957) did not distinguish between nesting and brood-
rearing habitat, except to note that excess accumulation of dead grass could impede 
mobility for very young chicks and recommended that grassland units managed for 
nesting and rearing be divided in half and each half mowed in alternating years after the 
first of September to keep this build-up of residual vegetation down.  Golner (1997) 
reported that 77% of telemetry locations for hens that successfully raised broods on the 
Buena Vista WA were in grass or grass/forb cover types.  Hens with broods avoided 
areas that had been disturbed the current year and many selected areas left idle for 
upwards of 6 years.  Broadway (2015) and Hardy et al. (2020) found a weak positive 
influence of residual cover and forb cover on brood survival during the first 4 weeks on 
the Buena Vista and Paul Olson WAs, with the strongest effects during the 0-2-week 
period. 

Various researchers have found that factors influencing brood habitat selection are not 
good predictors of brood survival (Fields et al. 2006, Matthews et al. 2011, Anderson et 
al. 2015).  Brood habitat undoubtedly is important to survival, but determining which 
features are most significant and how those features may influence or be influenced by 
non-habitat factors such as hen age, hatch date, temperature, and precipitation can be 
challenging, and likely varies across populations and sites throughout the GRPC range.  
Svedarsky et al. (2003:9) summarized it well:  

“The brood period represents an excellent example of the interaction of ecological 
factors.  The early-season nutrition of the female may have pre-laying influences 
on chick survival; chicks must find adequate amounts and kinds of insect food; 
and climate (especially temperature and precipitation) can determine insect 
availability as well as foraging opportunities of chicks.  Chicks must be able to 
move through foraging habitats, which provide cover from weather and predators 
for hens and broods.  Land management activities, such as haying, grazing, and 
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grain harvesting, can have direct (e.g., injuries from harvesting equipment) and 
indirect (e.g., additional predation resulting from cover removal and induced 
movements) effects on chicks.  There can be many weak links in this system.” 

 

Roosting Habitat 

 

Night roosting habitat is important for GRPC, particularly in the northern portions of the 
range where winter nights are long.  Roost habitat must be close to winter food sources in 
order to minimize movements that require energy expenditure and increase exposure to 
predators.  It should also provide some protection from weather and predators.  Most 
night roosts are on the ground (Svedarsky et al. 2003).  In Wisconsin, Hamerstrom et al. 
(1957) described birds roosting in grass and sedge as late into the winter as possible.  
Once these became snow-covered, woody habitats such as brush patches and woods 
edges were used.  Willow and aspen were used most often, pine and oak less often.  They 
also describe birds using snow, when adequately deep, as roosting cover by digging down 
a few inches then burrowing horizontally for several feet.  Svedarsky et al. (2003) 
provide a good overview of night roosting habitats elsewhere in the GRPC range. 

 

Hamerstrom et al. (1957) also describe a variety of habitats used by GRPC for loafing or 
shading cover during the day, including grassland, field edges, clumps of fruit-bearing 
shrubs, aspen or willow thickets, and oak woods.  These habitats would be used 
throughout the year for preening, dusting, and feeding, as well as for shade in the summer 
and sunning in autumn and winter. 

FOOD 
 

Leaves, buds, fruits, and seeds from a variety of plants, cultivated grains, and insects 
comprise the majority of the GRPC diet during the breeding season.  In winter, leaves, 
seeds, and cultivated grains are the main food items.  Oak mast likely was an important 
winter food source historically, replaced with cultivated grains such as corn and sorghum 
after Euro-American settlement.  Plant matter comprises the majority of the adult diet, 
but juveniles require an abundance of high-protein insects, particularly grasshoppers, for 
development.  While drinking from ponds and stock tanks has been observed, water 
obtained from foods and dew appears to be sufficient (Walk et al. 2004, Johnson et al. 
2020). 
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GENETICS 
 

Historical records and genetic evidence suggest substantial interconnectedness existed 
between GRPC populations throughout the species’ range (Johnson et al. 2003).  These 
interconnections would have allowed for gene flow throughout the larger metapopulation.  
Johnson et al. (2004) compared Wisconsin GRPC samples from 1951-1954 to samples 
taken from birds in other states (Kansas, Missouri, Nebraska, and Minnesota) between 
1997 and 1999 and found no significant differences in genetic variability; yet 
contemporary Wisconsin samples (1998-2000) did show significant differences, 
indicating that the Wisconsin GRPC population has perhaps become genetically distinct 
from birds in the rest of the range.  Bellinger et al. (2003) compared GRPC samples taken 
from birds on the Buena Vista WA in 1951 with samples taken in the same location from 
1996-1999 and documented a significant loss of genetic diversity in the more recent 
samples.  Johnson et al. (2003, 2004) then extended Bellinger et al. (2003) by comparing 
historical and contemporary samples of birds from all four of the GRPC management 
areas (Buena Vista, Leola, Paul Olson, and Mead WAs).  They found a significant 
decline in genetic diversity across all the properties as well as genetic subdivision 
between the northern (Paul Olson and Mead) and southern (Buena Vista and Leola) 
management areas that was not present in the historical samples.  These studies strongly 
suggest that habitat fragmentation has resulted in declining populations, increased 
isolation of populations across the four management areas in Wisconsin, and reduced 
gene flow, leading to a population bottleneck in the 1950s, genetic drift, and a decline in 
genetic variability. 

 

Results of these studies prompted concerns that the Wisconsin GRPC population could 
experience reduced genetic fitness.  The GRPC population in Illinois suffered a loss of 
fitness after decades of habitat loss, population declines, and range contraction.  Isolation 
and chronic small population size resulted in inbreeding depression after 1980, and egg 
hatching success dropped from 91-100% in the 1960s to 38% in 1990 (Walk 2004).  
Bellinger et al. (2003) reported no similar reduction in fitness in Wisconsin GRPC 
despite significant loss of genetic variation, and Wisconsin GRPC numbers have never 
declined to the lows experienced by the Illinois population (<50 birds).  Nevertheless, 
concerns that Wisconsin GRPC population could be headed in a similar direction as 
population in Illinois prompted a detailed review of Wisconsin GRPC genetics by a 
conservation genetics advisory committee composed of national experts, assembled in 
2005 (Hull et al. 2011, 2013).  This committee recommended that interstate translocation 
occur as soon as feasible to prevent further population declines and erosion of genetic 
diversity. 
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The GRPC population in western Minnesota was chosen as the source for translocated 
birds due to its location at a similar latitude as Wisconsin and its greater genetic diversity, 
similar to that of larger populations in Nebraska and Kansas (Bateson et al. 2014).  
Between 2006 and 2009, in a cooperative effort between DNR, University of Wisconsin-
Madison, University of Wisconsin-Milwaukee, University of North Dakota-Fargo, 
University of Minnesota-Crookston, and Minnesota DNR, 110 GRPC hens from 
Minnesota were trapped and translocated to the Buena Vista WA in central Wisconsin.  
Hens were fitted with radio transmitters and a blood sample taken from each bird before 
being released (Hull et al. 2011, 2013).  Genetic analysis and comparison of samples 
from the translocated females to samples taken from Buena Vista birds both before and 
after the translocation revealed that genes from the Minnesota population did introgress 
into the Wisconsin population; however, this only maintained overall genetic variation 
rather than provide an increase as the population size continued to decline, and genetic 
drift continued to erode diversity during and after the translocation (Bateson et al. 2014).  
Translocation may be only a temporary solution for addressing the risk of inbreeding and 
local extinction, particularly if the factors originally threatening the population (i.e., 
habitat loss, fragmentation, etc.) are not reduced (Bouzat et al. 2009, Mussmann et al. 
2017). 

UMBRELLA SPECIES 
 

Greater Prairie-chickens in Wisconsin are considered an umbrella species for grassland 
habitat and associated wildlife. Roberge and Angelstam (2004) define an umbrella 
species as, “a species whose conservation is expected to confer protection to a large 
number of naturally co-occurring species. This concept has been proposed as a tool for 
determining minimum size for conservation areas, selecting sites to be included in 
reserve networks, and setting minimum standards for the composition, structure, and 
processes of ecosystems”. Considering that GRPC require a range of habitat types 
throughout their life history, managing specifically for GRPC will protect a host of 
grassland species. A few examples include Horned Larks (Eremophila alpestris) and 
Killdeer (Charadrius vociferus) which rely on the open short grass prairie GRPC use for 
lekking. Taller grass with more overhead concealment conducive to GRPC brood rearing 
cover are quality habitats for Savannah Sparrows (Passerculus sandwichensis), Bobolink 
(Dolichonyx oryzivorus), Upland Sandpiper (Bartramia longicauda), Sedge Wren 
(Cistothorus stellaris), and many other species. Outside of wildlife species, maintaining 
and creating grassland habitat for GRPC will also reduce erosion, and improve water 
quality and soil health in central Wisconsin. 

THREATS TO THE GREATER PRAIRIE-CHICKEN 
 

Habitat Loss and Degradation, Landscape-level Land Use Changes 
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The loss and fragmentation of suitable grassland habitat due to conversion to, or 
encroachment of, other land uses (intensive agriculture, residential development, 
energy/resource extraction, forest encroachment or woody succession) is the primary 
cause of GRPC population declines and range contraction both in Wisconsin and across 
the GRPC range (Svedarsky et al. 1999, Walk 2004, Toepfer 2007).  While GRPC have 
specific habitat needs at the site scale, they are also sensitive to habitat features at the 
landscape-scale (Niemuth 2011), and the landscape encompassing the entire GRPC range 
in central Wisconsin has experienced a steady decline in grassland habitat.  Specifically, 
from 1992-2010, grassland habitat declined approximately 15%, with row-crop 
agriculture (often center-pivot irrigated) being the leading contributor to habitat loss 
(Hernandez 2015).  Likewise, in a separate analysis of the land cover change from 1993-
2014 within the Central Wisconsin Grassland Conservation Area, Widick (unpublished 
data) estimated an approximate 10% decline in grassland cover and more than a 20% 
increase in cropland cover.  While undisturbed grassland cover is a key landscape 
component for nesting, Greater Prairie-chicken may use late-hayed or high-mowed 
grassland, or lightly grazed pastures for nesting and/or brood rearing cover.  Small to 
moderate amounts of interspersed croplands provide some benefits such as lek sites and 
winter (and potentially summer) food sources, but increasing amounts of intensive row-
crops, center-pivot irrigation, cranberry bog development and heavy grazing in the 
landscape result in decreasing suitability for GRPC (see Habitat section, above).  The use 
of agricultural chemicals such as broadleaf herbicides can also impact GRPC through 
direct mortality (particularly for chicks) and indirectly by eliminating forbs and insects, 
important food sources for young birds (Svedarsky et al. 2003, Walk 2004).  Habitat 
fragmentation may lead to increased rates of predation (Herkert et al. 2003, McNew et al. 
2012), and other changes associated with grassland conversion (e.g., infrastructure, roads, 
hedgerows, tree plantings, electric power poles) may facilitate predator movement or 
increase numbers of certain predators by providing movement corridors or hunting 
perches (Svedarsky et al. 2003). Budget and staffing limitations within the Department 
can also lead to constraints on habitat management on state-owned lands at times. 

 

Genetic/Demographic Constraints 
 

Wisconsin’s GRPC population comprises four small, nearly isolated subpopulations 
restricted to a small geographic area of the state.  As such, it is subject to problems 
commonly affecting small populations, including inbreeding, loss of genetic diversity, 
and vulnerability to catastrophic events.  Genetic studies have indicated that the 
Wisconsin GRPC population is genetically distinct from birds elsewhere in the range and 
that it has lost genetic diversity (Bellinger et al. 2003, Johnson et al. 2003, 2004).  
Although this has not yet resulted in any negative consequences for fitness, the risk of 
genetic problems remains (see Genetics section, above).  Small, geographically restricted 
populations also are vulnerable to catastrophic losses due to severe weather events such 
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as winter storms, heavy rains, flooding, or prolonged drought that can negatively impact 
recruitment (Toepfer 2007).  

Ring-necked Pheasant Competition 
 

Ring-necked Pheasants (Phasianus colchicus) have been shown to negatively impact 
GRPC through nest parasitism, aggressive behavior, and competition for similar 
resources, particularly in areas with more fragmented habitat (Sharp 1957, Vance and 
Westemeier 1979, Kimmel 1988).  In Illinois, male pheasants have been observed 
interfering with male GRPCs on leks (Walk 2004).  Also, in Illinois, Westemeier et al. 
(1998) detected pheasant nest parasitism in 43% of GRPC nests in the mid-late 1980s and 
recommended against introducing or managing for pheasants where small GRPC 
populations occur, and also demonstrated that controlling pheasants (via habitat 
manipulation and opportunistic shooting) successfully eliminated nest parasitism. 

 

Ring-necked pheasants do occur, however, on the DNR properties inhabited by GRPC in 
central Wisconsin.  Although the DNR does not release pheasants on state-owned or 
managed lands where GRPC occur, pheasants are raised and released on some adjacent 
private lands for purposes such as dog training.  A limited number of observations have 
been reported by DNR staff and survey volunteers in recent years of pheasants harassing 
GRPC males on booming grounds during the breeding season on the Paul J. Olson 
Wildlife Area (L. Kardash, pers. comm.).  No observations of pheasant eggs in GRPC 
nests were made during research studies involving nest monitoring in central Wisconsin 
from 2006-2009 and 2014-2015.  

 

Climate Change Impacts 
 

Climate predictions for Wisconsin over the 21st century indicate that Wisconsin’s annual 
average temperature is likely to warm by 4-9°F by the middle of the century, a rate of 
warming four times greater than what the state has experienced since 1950, with winter 
temperatures increasing more than those of other seasons (WICCI 2011).  Winters are 
projected to be milder and shorter, with decreased snowfall.  An increase in the frequency 
of days with temperatures above 90°F may also occur during the summer months.  
Average annual precipitation is projected to increase, with more precipitation during 
spring and fall and increased frequency and magnitude of severe rain events in winter and 
spring, while summers are likely to be drier. 

 

Greater Prairie-chicken are considered to be especially vulnerable to climate change as 
they are perhaps less likely than other grassland birds to move in response to changing 
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conditions (NABCI 2010).  In Wisconsin, loss of grassland habitat, limited dispersal, and 
surrounding land uses (intensive agriculture, increasing forest encroachment and 
development) compromise the species’ ability to respond to novel conditions or shift its 
distribution (DNR 2013).  Greater Prairie-chicken are sensitive to weather extremes, as 
heavy rain, cold wet springs, or heat stress may reduce survival of young chicks. 
Projected increases in spring precipitation, in the frequency and magnitude of severe 
weather events, and in summer temperatures could have disproportionate effects on a 
species already beset by many conservation challenges.  As noted above, milder winters 
may allow competing ring-necked pheasants to increase their distribution and numbers in 
GRPC-occupied areas. 

 

Health Considerations 
 

On a nationwide scale, there has not been any disease agent or parasite identified as a 
threat to GRPC on a population scale.  However, similar to the restraints previously 
mentioned, diseases can have a disproportionate effect on small populations (Johnson et 
al. 2020).   These effects can be secondary to disease introductions affecting a large 
proportion of the population as they are confined to a small location or due to increased 
susceptibility.  In Wisconsin, the relatively small geographic area available to GRPC 
coupled with climate change and other inciting factors as mentioned could also increase 
the general physiological stress response for the population.  This response could increase 
susceptibility of the GRPC to disease agents and other inflammatory processes (Hing et 
al. 2016). 

While health screenings and necropsies of GRPC populations in Wisconsin and 
Minnesota have occurred with translocation and monitoring events with no significant 
health concerns identified, monitoring these populations for possible health related 
impacts that could contribute to the overall health is warranted. Results from these 
screenings indicated that a few GRPC were exposed to West Nile virus.  While West Nile 
virus does not appear to be associated with population concerns, inclusion of this and 
other disease agents in health exams of any planned live bird handlings, as well as post-
mortem investigations can contribute to further understanding of exposure and disease 
susceptibility changes over time.  This also provides details on the clinical implications of 
the presence of infectious organisms that may not be readily discernable with post-
mortem exams alone, as detailed in the finding of gapeworm (Syngamus spp.) infections 
in GRPC (Shurba et al. 2021). 

In general, there are certain diseases that are considered a greater threat to gallinaceous 
birds, wild and domestic.  The Wildlife Health Committee of the Western Association of 
Fish and Wildlife Agencies (WAWFA) developed a health screening protocol to use for 
screening and sampling of wild Galliformes prior to translocation events (WAWFA 
Wildlife Health Committee, 2017) which is inclusive of many of the diseases that could 
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put wild galliform populations at risk.  In addition, in captive settings, 
reticuloendotheliosis, a neoplastic disease that has been found in domestic chickens, 
turkeys, ducks and geese that is caused by a retrovirus of the same name, has been 
associated with GRPC mortalities (Drew et al. 1998). Greater Prairie-chickens show little 
to no immune response to reticuloendotheliosis, and thus there is potential for this to be a 
disease of concern when having to temporarily hold GRPC in a captive setting or at 
domestic-wildlife interfaces.   

 

 

Solar Farms and Other Concerns 
 

There have been some recorded incidents of GRPC collisions with utility lines, including 
in Wisconsin where collisions with powerlines do occur on occasion, but are typically a 
minor cause of annual mortality (< 7%) relative to other causes of mortality such as 
predation (Toepfer 1988, 2003).  Greater Prairie-chicken collisions with wire fences are 
far less of a problem than for Lesser Prairie-Chickens which fly much lower and are more 
susceptible to fence collisions (Toepfer 2007).  A study looking at nesting ecology of 
GRPC both before and after development of a wind energy facility in Kansas found no 
evidence of impacts on either nest site selection or nest survival, though the authors 
caution that their site was fragmented, with wind turbines constructed in tracts of prairie 
embedded in a landscape of agricultural fields and roads unsuitable for GRPC, and that a 
study in a more continuous grassland landscape may be more likely to detect avoidance 
or demographic impacts (McNew et al. 2014). 

Similar to studies referenced above, power lines have shown to inhibit prairie chicken 
movement (Pruett et al. 2009). This research leads to concern that future solar farms and 
their associated infrastructure may have significant negative impacts on GRPC, 
especially solar farms in close proximity to lek sites. It is unknown whether habitat 
consisting of forbs and grasses underneath the panels could serve as potential brooding 
habitat; more research is needed. As such, the GRPC Committee has added a research 
priority to further investigate the possible impact of solar farms on GRPC. 

 

SUMMARY AND ASSESSMENT OF 2004-2014 PLAN 
 

The previous 10-year GRPC management plan (DNR 2004a) cited recent GRPC 
population declines and range contraction, detrimental landscape changes (woodland 
succession, rural development, etc.), and decreased genetic variability as primary 
concerns.  The plan identified three overarching requirements necessary to secure the 
GRPC population in Wisconsin: 1) development of a large, interconnected range of 
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suitable habitat; 2) restoration of genetic heterozygosity; and 3) retaining agriculture as a 
predominant characteristic of the landscape.  The plan recommended the addition of 
15,000 acres of new permanent grassland through acquisition and private lands programs, 
with acreage goals divided among the four core GRPC properties, “stepping-stone” 
corridors between the properties, and the northern and western portions of the GRPC 
range in Clark and Taylor counties, known as the Northern Range.  It also recommended 
immediate assessment of translocation options to address genetic problems and 
maintaining and expanding partnerships with a variety of public and private partners and 
stakeholders to promote a productive agricultural landscape.  The plan listed nine major 
goals to achieve the recommendations.  Each goal is listed below along with a brief 
assessment of accomplishments or progress since the plan’s completion. 

 

Goal 1: Restore, monitor, and maintain genetic diversity within the WI GRPC 
population: A translocation project that took place between 2006 and 2009 brought 110 
Minnesota hens to the Buena Vista WA (see Genetics Section in Chapter 2).  Genetic 
analysis revealed that genes from the Minnesota birds did successfully introgress into the 
Wisconsin population, but that this only maintained genetic diversity rather than increase 
it, as was hoped.  Erosion of genetic diversity is a symptom of more fundamental 
problems affecting the GRPC population (declining numbers due to habitat loss and 
degradation, and lack of connectivity between subpopulations), and the 2004 plan did not 
effectively link the “stepping-stone” strategy to genetic health.  Achieving connectivity 
and genetic exchange between the subpopulations (especially between Mead and Paul 
Olson and between Leola and Buena Vista) remains a critical need for the foreseeable 
future.  

 

Goal 2: Reconnect core areas by creating and maintaining smaller stepping-stone 
grasslands strategically placed to facilitate GRPC dispersal: The 2004 plan called for 
3-4 stepping-stones (1,500-2,000 acres) between Buena Vista and Paul Olson, 3-4 
stepping-stones (1,500-2,000 acres) between Paul Olson and Mead, and 3 stepping-stones 
(1,500 acres) between Mead and the Northern Range.  Implementation has fallen well 
short of this goal (see Table 1).  The 2004 plan was not spatially explicit with regard to 
stepping-stone locations.  There is a need to be much more strategic with regard to 
stepping-stones, considering current resources, likelihood of GRPC dispersal, land use 
patterns, and availability of private-land partners. 

 

Table 1.  Land Protection Accomplishments from 2004 Plan.  Figures are in acres. 

 

Area/Property Accomplishment 
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2004 Plan 
Goal Acquisition Long-term 

easement 

2004 Plan 

Buena Vista & Leola 1,500 1,484 1,100.8 

Steppingstone: Buena Vista-Paul Olson 
Corridor 

1,500-2,000 194 36.6 

Paul Olson 3,500 1,127 385.1 

Steppingstone: Paul Olson-Mead Corridor 1,500-2,000 250 0 

Mead 1,000 236 34.2 

Steppingstone: Mead-Northern Range 
Corridor 

1,500 0 0 

Northern Range 4,000 0 79.1 

Total 15,000-15,500 3,291 1,635.8 

Additional (not in 2004 plan) 

Leola-Buena Vista Corridor 160 0 

McMillan  37 0 

 

Total 2004 Plan Goal:  15,000-15,500 acres 

Total Acquisitions: 3,488 

Total Long-term Easements: 1,635.8 

Total Accomplishments: 5,123.8 

 

 

Goal 3: Increase and improve GRPC habitat on and between core areas to support 
approximately 90 booming grounds distributed throughout the GRPC range: This 
goal has not been met.  Numbers of booming grounds counted on annual surveys have 
declined steadily, dropping from 67 in 2007 to 39 in 2019.  No booming grounds have 
been observed in the Northern Range since 2009.  There is a need to address habitat 
degradation in and around core areas, evaluate management on core properties for the 
possibility of increasing GRPC growth rates, and recognize broad-scale impacts on 
grassland health, such as water quality, exotics, and drought. 
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Goal 4: Help maintain and promote predominantly agricultural use of the GRPC 
range: Significant outreach regarding GRPC conservation and management, and 
promotion of grasslands has been achieved through the Farm Bill Biologist program (a 
partnership between DNR, NRCS, and Pheasants Forever).  Gains have been made in 
education and outreach through initiatives like the Prairie-chicken Festival; in grassland 
conservation through partnership facilitation, engaging producers, and promotion of Farm 
Bill programs to private landowners; and in understanding attitudes of landowners within 
the CWGCA regarding grassland conservation, working with government agencies, and 
partnership through collaborative social science research with UW-Stevens Point.  
However, land use trends indicate an increasing proportion of forest and intensive row-
crop agriculture in central Wisconsin and in the GRPC range, leading to decreased 
landscape suitability for GRPC.  There is a need to better describe agricultural practices 
beneficial to GRPC, to evaluate the extent to which various Farm Bill programs can 
produce habitat gains for GRPC and target those programs more effectively to areas 
where land use and landowner attitudes make adoption more likely, and to work more 
closely with the DNR Division of Forestry to target programs promoting tree planting to 
areas where they will have the least negative impact on GRPC habitat. 

 

Goal 5: Continue management on current GRPC management areas: This goal has 
been accomplished, with an array of management techniques currently being pursued on 
the four core GRPC properties to maintain and enhance GRPC habitat.  Management 
activities have been expanded to encompass additional acres on some properties and new 
techniques, such as conservation grazing, have been implemented in recent years.  This 
management will need to be maintained into the future and expanded as staffing and 
budgets allow.  As noted above, it will be important to evaluate what links exist between 
habitat manipulation and GRPC vital rates and carrying capacity, so that management can 
be targeted as effectively as possible towards increasing population growth rates. 

 

Goal 6: Establish and grow partnerships for grasslands and GRPC conservation: As 
noted under Goal 4, above, the Farm Bill Biologist program has facilitated outreach, 
information exchange, partnerships, and landowner engagement.  There is a need to 
explore the potential of private lands grazing, of broadening the focus beyond GRPC to 
other grassland-dependent species and other land use issues such as water quality and soil 
health, and of integrating the findings of recent social science research (Sharp and 
Thompson 2013, Hernandez 2015) to improve partner engagement. 

 

Goal 7: Raise public awareness for grasslands and GRPC conservation:  Progress 
has been made on this goal through the annual GRPC Festival, several targeted 
landowner mailings, and other outreach initiatives.  There is a need to increase 
involvement of landowners in the festival and better engage them in conservation.  
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Recent social science research should be expanded upon to better evaluate landowner 
attitudes and identify barriers to adoption of conservation practices.  There is potential to 
explore additional avenues for outreach (e.g., public broadcasting, engaging local school 
groups, use of nest or lek “web-cams”) to make GRPC conservation more visible to the 
general public. 

 

Goal 8: Continue to evaluate potential sites for selection as GRPC translocation 
areas: See Goal 1, above, for a summary of the translocation project. Recent population 
modeling research evaluating a variety of translocation scenarios has provided valuable 
information on the probable outcomes of translocations on the four core GRPC 
properties. 

 

Goal 9: Develop, identify, and define GRPC population recovery parameters: This 
work has been completed through a collaborative effort between DNR and the University 
of Wisconsin-Stevens Point and University of Wisconsin-Madison.  Survival and 
reproductive field data were collected from radio-marked Greater Prairie-chicken females 
and associated broods in 2014 and 2015 (Broadway 2015).  This recent field data was 
combined with demographic data collected from the translocation study during 2007-
2009 to further assess the influence of various vital rates on population growth rates of 
Greater Prairie-chickens in central Wisconsin (Hardy et al. 2018, Hardy et al. 2020).  
Population modeling results indicated that components of productivity, specifically nest 
survival, brood survival, and fledgling survival were important factors; however, survival 
of breeding-age adult females proved to be the greatest driver of GRPC population 
growth rates (Hardy 2018). 

 

CURRENT MANAGEMENT, MONITORING, AND RESEARCH 
 

HABITAT MANAGEMENT 
 

Much of the management occurring on the properties managed for GRPC has the 
overarching goal of setting back succession and maintaining a primarily open grassland 
landscape, with some areas of brush being acceptable and necessary.  As such, many of 
the habitat management practices work to set back succession in different ways and 
during different times of the year.  The various management techniques are described 
below. 
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Farming 
 

Rotational row cropping and hay harvest are used as vegetation management tools and to 
provide winter food sources.  Field sizes generally range from 4-20 acres. 

 

A primary goal of these farming practices is to take areas that contain undesirable cover 
such as invasive plants or brush and convert them to a higher quality habitat of grasses 
and/or legumes.  This provides better nesting cover for GRPC and many other grassland 
bird species.  Another goal of row cropping is to provide a winter food source for GRPC 
and other wildlife. 

 

In row crop fields planted to corn, some portion of that corn is typically left standing for 
winter forage for GRPC and other wildlife species.  After 2-3 years of corn, a mixture of 
cool-season grasses is planted with a cover crop of oats.  The oats are harvested the first 
year and then the field is cut for hay after July 16 for an additional 2 years to help 
establish the cover and reduce undesirable species in the stand.  After this rotation the 
field is typically left idle until management is again deemed necessary. 

 

Hay harvest is also used as a management tool for a variety of goals: to maintain leks, to 
maintain access to hunter walking trails, and to reduce invasive species.  Haying the same 
area for 2-3 consecutive years reduces densities of undesirable species such as common 
goldenrod and giant ragweed and improves grass cover.  Haying can also be used to 
prepare an area for future management (e.g., prescribed burning) which benefits 
grassland habitat.  Too many consecutive years of haying decreases nutrient availability, 
reducing grassland vigor, so this practice is used judiciously. 

 

Rows crops are planted at the typical time (May-June).  Hay is cut predominately after 
July 16 to avoid nesting grassland birds.  Hay harvest is generally completed prior to 
August 16 to allow some vegetation regrowth before the dormant season in order to 
provide winter cover. 

 

One of the challenges of haying operations is the difficulty in finding farmers who are 
willing to cut areas of vegetation deemed low-quality forage.   
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Herbicide Application 
 

Use of herbicides on GRPC properties is primarily to control or eliminate the presence of 
invasive plants such as spotted knapweed, wild parsnip, sweet clover, and Canada thistle 
as well as woody encroachment. 

 

Herbicide applications target both woody brush and herbaceous plants, which helps 
maintain grasslands with limited woody cover and reduces occurrence of large areas of 
monotypic stands of vegetation, whether native or non-native.  This benefits GRPC and 
other grassland bird species by providing better cover and greater vegetation diversity for 
use throughout the year. 

 

The timing of herbicide application depends on the target plant; however, most spraying 
occurs from the end of May through July.  Most herbicide is applied selectively by spot 
treatment of specific areas that contain target plants rather than broad-scale application. 

 

Grazing 
 

There are several different types of grazing systems employed on the GRPC properties.  
Continuous grazing is the primary grazing system on the Buena Vista and Leola WAs.  
This involves placing livestock throughout an entire pasture and maintaining them there 
for the contracted length of time (typically during the growing season).  The stocking rate 
is dictated by the size of the pasture, amount of vegetation, soil type, and the desired 
management objective.  Overgrazing a pasture throughout the entire growing season is 
avoided; however, shorter periods of heavy grazing pressure are sometimes used to 
achieve certain objectives, such as the removal or suppression of undesirable and 
invasive herbaceous and woody plants. 

 

Management-intensive rotational grazing (MIRG) is increasing in use on the properties.  
There is a set stocking rate as with continuous grazing that is determined using the same 
parameters.  However, with this type of grazing livestock are confined to a portion of the 
entire pasture, referred to as a paddock, and rotated to a new paddock at a defined 
interval. The duration of grazing in a given paddock is an additional parameter used for 
MIRG.  Daily moves are preferred, though allowances are made to accommodate 
ranchers while still achieving management objectives.  This type of rotational grazing can 
be more effective at setting back brush while – when properly managed – still leaving 
sufficient residual grass cover for wildlife. 
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Cattle are the most common livestock species used.  Some ranchers have placed horses in 
with their cattle, which is acceptable but not encouraged.  Grazing goats are also an 
effective tool that has been used more recently.  Goats are primarily consumers of woody 
plant material and can be quite effective at setting back brush and small trees in small 
areas on the properties.  Temporary fencing is constructed and then moved once the 
brush/trees in that area have been consumed and beaten down.  It is often necessary to 
return to an area multiple times to effectively set back and reduce the brushy component.   

 

Various methods are employed within the grazing regime itself.  Continuously grazed 
pastures, which are typically grazed for two years in a row, typically have the additional 
treatment of mowing the first-year cattle are present to better control brush.  Mowing is 
done after July 16th to avoid impacts on birds that may be nesting in or around brush.  
Additionally, following the two years of grazing, these pastures are sprayed with 
broadleaf and specialty herbicides to further reduce or set-back brush, as well as spotted 
knapweed or other herbaceous invasive plants. 

 

The MIRG pastures, a fairly new addition to the management regime, typically are 
grazed for a minimum of five consecutive years.  One significant potential benefit of 
MIRG is that no/low additional mechanical input or herbicide application may be 
necessary.  MIRG is in its infancy on the GRPC properties so follow-up will vary 
depending on results. 

 

There are many goals of grazing as a management tool including: reduction/setting back 
of woody vegetation (e.g., aspen, willow); increased diversity of vegetation structure and 
species composition; soil health benefits via maintaining the nutrient cycle; and 
maintaining a good source of invertebrates as a food resource.  These goals benefit many 
grassland-dependent species, including GRPC, at various stages in their lifecycles.  Not 
all grassland bird species require or prefer dense stands of grass at all points in their life 
cycle.  Specifically, in addition to GRPC, these pastures benefit special concern and state 
threatened grassland birds that do not require dense grass such as Upland Sandpiper, 
eastern (Sturnella magna) and western meadowlarks (S. neglecta), and Grasshopper 
Sparrow (Ammodramus savannarum).  Pastures with residual vegetation cover present 
can provide good brood rearing habitat for GRPC, providing abundant invertebrates and 
mobility for chicks while still containing some cover from aerial predators. 

 

Livestock are typically allowed in pastures after May 1st of each year and must be 
removed by November 1st.  These dates may be adjusted depending on the growing 
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season conditions and management goals.  Frequently, livestock are not placed in the 
pasture until mid-May or even the first week of June. 

 

One important challenge is the potential for overgrazing.  A producer who leases a 
pasture must be willing to reduce/destock in times when forage is reduced, and the 
pasture has become overstocked.  It can also be difficult to find producers who are 
willing and able to move cattle as required by MIRG, as this is very time intensive.  With 
increased interest in and exposure to rotational grazing, it is hoped that additional 
producers will be willing to participate in this type of grazing. In times of drought 
managers can request that livestock be removed to reduce the risk of overgrazing.  The 
option of increasing pasture size to allow for more forage for livestock is also available. 

 

Prescribed Burning 
 

One of the most valuable land management techniques that managers implement on 
GRPC management areas is prescribed fire.  Although prescribed fire requires much 
preparation and planning to conduct successfully, the resulting benefits to grassland 
habitat and the ability to affect a large area in a short time justify the effort.  As brush and 
tree saplings continue to encroach on grassland areas, there is an increased need to 
manage this succession.  A prescribed burn in the spring can top-kill and significantly 
reduce aspen, dogwood, and willow saplings if certain weather parameters are met and 
favorable fire behavior is achieved.  Burning will also have a positive effect on the 
density and diversity of forb and grass species in these areas.  By reducing the amount of 
brush, tree saplings, and thatch, the amount of sunlight that reaches the ground layer 
increases.  This results in a higher potential of germination for seeds that may have been 
shaded out in previous growing seasons.  The soil temperature also increases faster due to 
the darkened ground color following a prescribed burn, increasing its ability to absorb 
energy from the sun.  These scenarios stimulate grass response, which provides critical 
habitat structure for the GRPC.  Later spring burns are used to improve warm-season 
grass stands that have cool-season grass competition. 

 

Preparation for prescribed burning begins up to a year in advance of conducting the burn 
itself.  Once a unit has been selected for burning, several steps must be completed before 
fire is set to the unit, including securing funding for equipment and staff time to prepare 
and conduct the burn, completing a Prescribed Burn Proposal and securing approval, and 
preparing firebreaks via mowing, rotovating, haying, dozing, etc.  In addition, favorable 
weather conditions must prevail on the day of burn. 
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Managers conducting the burns may utilize several different ignition techniques to 
achieve their desired objectives.  Backing and flanking fires are used when a moderate, 
steady fire is needed to completely consume the thatch layer or have an increased 
residence time on brush and tree sapling stems.  A head fire is used when a short duration 
of maximum heat is needed to consume small patches of saplings. 

 

All burns conducted on the Buena Vista and Leola grasslands occur during the spring.  
Burns may begin immediately after snowmelt, generally in late March, and may continue 
until late April.  Most of these grassland areas are comprised of drained organic (peat) 
soils, resulting from the organized effort of agricultural drainage that began in the early 
1900s.  There is always a potential of igniting these organic soils if burning takes place 
when soil moistures are low.  Past peat fire issues have been experienced on both areas 
and managers take this risk into account when conducting burns.  This added issue does 
restrict the use of fire in some areas and decreases the standard spring burn window.  
Burning on the Paul Olson grasslands currently is very limited and is restricted to the fall 
due to the presence of clay soils and a high-water table. Prescribed burning at Mead is 
conducted in both spring and late summer/fall. 

 

Mowing 
 

Mowing involves mechanical cutting of herbaceous and woody material and may be 
performed during both the growing and dormant seasons.  DNR staff and volunteers 
generally perform this work.  Mowing efforts may target invasive herbaceous plants such 
as goldenrod, Spirea, ragweed, sweet clover, and common tansy, especially just prior to 
their early flowering stage.  Seed production of these invasive plants is greatly reduced 
when mowing is implemented in this timeframe.  Mowing of an area in consecutive years 
is sometimes necessary to achieve desired results.  All large-scale mowing operations are 
performed after July 16 in order to protect nesting or recently fledged grassland birds.  
Late-season mowing is used to target dense stands of aspen, willow, and dogwood.  
Mowing during cold winters is especially favorable for low, wet areas that are not 
accessible by heavy equipment in the absence of frozen-ground conditions.  Leks are 
maintained by mowing in the fall to retain short-statured cover suitable for displaying.   

 

Biocontrol 
 

Biological control of certain invasive plants has been utilized on a small scale on some of 
the GRPC properties.  Many non-native plant species are able to thrive in the absence of 
the insects and diseases that keep them in check in their native ranges.  The controlled 
introduction of some of these agents reunites non-native plants with their natural 
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biological controls.  On the Buena Vista WA grasslands, seed-eater and root-borer insect 
species were first introduced on a small scale in 2007 in an attempt to reduce spotted 
knapweed.  Similarly, some beetle species have been introduced on a small parcel on the 
Paul Olson WA to assist in controlling purple loosestrife.  Continued release of beetles is 
planned on the Paul Olson WA where purple loosestrife plants occur.  No formal 
monitoring of the insect populations or the impacts on the target plant species has been 
conducted on either property, nor are there currently plans to do so in the future. 

PUBLIC USE AND OUTREACH ASPECTS OF MANAGEMENT 
 

Dog Training and Trialing 
 

Background: 

The National Prairie Chicken Shooting Dog Championship has been held on the Buena 
Vista WA since the early 1970s.  Occurring annually in late September or early October, 
this is the only dog trial east of the Mississippi River that occurs on public land with free-
ranging greater prairie-chickens (GRPC).  Buena Vista WA is not a designated Class I or 
Class II dog training area, so property manager approval is required to conduct trials.  
This event consists of two trials, one for amateurs only (i.e., those not being paid to train 
and trial others’ dogs), and an “open” classification open to all amateurs and 
professionals.  The events take place in succession and typically last a total of eight to ten 
days.  The two trials comprise the National Championship, which has a degree of prestige 
in the field trial community and draws people from around Wisconsin, the Upper 
Midwest, and from as far away as Georgia, resulting in 20-30 individuals participating 
over the course of the two events.  The events on Buena Vista are horseback field trials 
that occupy approximately 20% of the property.  There are six separate courses; no 
course is run twice in one day.  Dogs are released in pairs, known as a “brace”, to run a 
course, which lasts an hour.  Each dog has a handler, mounted on horseback, a judge, and 
a “scout” who assists in keeping an eye on the dog.   

 

Dogs are judged on how well they “handle” (take direction and obey instructions from 
their handler) and on their behavior during bird contact.  A dog that encounters game 
birds is expected to go on point and then remain steady.  The handler approaches on 
horseback, then dismounts and attempts to flush the birds on foot using only his/her 
person.  If birds are flushed, the handler fires a blank pistol to simulate the shot that 
would be taken in an actual hunting situation, then approaches the dog, pulls it off that 
scent, and resumes the course; flushed birds are not pursued.   

 

These trial events create some disturbance for GRPC, but negative impacts are minimized 
by the following factors: the trials are of relatively short duration (8-10 days); the time of 
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year (September/October) entirely avoids the breeding season (courtship, nesting, and 
brood rearing); dogs are not given free run of an area, must obey their handler and remain 
on the course; any birds that are flushed may not be pursued; and there are always 
grasslands adjacent or near to the trial area where birds can take refuge.   

 

Finally, the trial events contribute to the local economy, particularly in Kellner, Plover, 
and Wisconsin Rapids, through visitor spending on lodging, food, gas, and other items.  
The club also hosts two banquets which use local caterers in the Kellner area. 

 

Research on GRPC’s Survival and Dog Trialing: 

Published research focused on potential impacts of dog trialing on prairie grouse is 
limited.  A study in Manitoba, Canada (Hicks 1992) suggested that the disturbance of 
immature Sharp-tailed Grouse, through dog trailing activities, may have a negative 
impact on brood survival.  After comparing disturbed versus undisturbed sharp-tailed 
brood survival in similar habitat, researchers noted that brood survival declined at a 
higher rate within disturbed broods as compared to undisturbed broods during the two-
year study.  However, dog trailing activities occurred much earlier in the season, July – 
September, when upland game birds brood are still vulnerable to negative impacts of 
disturbance, compared to when trials occur in Wisconsin (September/October).  
Conversely, another study in South Dakota measured the effects of horseback field trials 
on Greater Prairie-Chickens and Sharp-tailed Grouse on the Fort Pierre National 
Grasslands (Kirschenmann 2008) and found minimal impacts on prairie grouse survival 
and distribution. 

 

To date, DNR staff or partners haven’t designed a research project to specifically 
investigate the potential impact of dog trials/dog training on Greater Prairie-chickens.  
However, there have been 2 major radiotelemetry/reproductive studies at Buena Vista 
Wildlife Area since 2007 (the MN translocation project 2007-2010 [Hull et al. 2013]; 
UWSP led brood survival study 2012-2014 [Broadway 2015, Hardy et al. 2020]).  Each 
of those studies examined adult survival using radio-marked birds, tracked brood survival 
and monitored nest success.  Throughout the course of both projects, neither study noted 
any obvious direct or anecdotal evidence of impacts from dog trialing/training.  However, 
such an evaluation was not the emphasis of either study and therefore does not 
conclusively prove (or disprove) lack of negative impacts from dog tailing/training.  The 
primary findings from both studies were: 

 

 No direct associated change in adult survival or brood survival that 
overlapped with the dog trialing/training period 
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 Adult survival was most challenged during the spring, leading up to and 
around the nesting season – before training/trialing begins 

 Brood survival was lowest during the immediate post-hatch period before 
training/trialing begins 

 There was also no anecdotal information on trialing/training impacting 
bird movement 

 

Viewing Opportunities 
 

The chance to observe the elaborate mating displays of male GRPC is a wildlife spectacle 
that draws people to central Wisconsin each year and provides a unique opportunity to 
engage and educate the public about this extraordinary species and its conservation.  
Observation blinds have been placed on GRPC leks in central Wisconsin in spring to 
provide public viewing opportunities as well as for conducting spring lek surveys and 
research (e.g., trapping).  Blinds are constructed of either plywood or canvas and are 
typically removed after the end of the lekking period, though some are left for longer 
periods.  Most blinds are placed on state WAs with local DNR wildlife staff overseeing 
their construction, placement, and use. 

 

Public viewing opportunities on state WAs are currently provided through two venues.  
Local DNR staff work with these venues to ensure that guides and visitors to the blinds 
observe acceptable behaviors in order to minimize disturbance to GRPC.  The University 
of Wisconsin-Stevens Point (UWSP) Becoming an Outdoors Woman (BOW) program 
oversees reservations and guides participants to observation blinds in April each year on 
the Buena Vista WA.  The UWSP BOW program uses the funds generated from 
reservation fees to reimburse DNR for supplies to build blinds, support UWSP graduate 
student research related to grasslands/grassland species, and support DNR staff 
attendance at out-of-state GRPC meetings. 

 

Blinds have also been utilized on state WAs and/or private lands to provide GRPC 
viewing for the Prairie-chicken Festival, field trips hosted by the Natural Resource 
Foundation of Wisconsin, surveys conducted by members of the UWSP Student Chapter 
of The Wildlife Society, Bird City groups and local school group field trips. Although it 
may not be discretely defined, public viewing of GRPC brings revenue to the local 
economy via tourism, lodging, fuel, and other accommodations.  
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Prairie-chicken Festival 
 

The Central Wisconsin Prairie-chicken Festival began in 2006 with the goal of increasing 
awareness of the CWGCA and the GRPC.  This festival, which occurred annually in 
April through 2015, was organized through the Golden Sands Resource, Conservation, 
and Development, Inc. with assistance from DNR and numerous other government and 
non-government organizations and volunteers.  During those ten years, festival events 
were located primarily on the Buena Vista and Paul Olson WAs and included GRPC 
viewing, birding tours, wildlife management talks and demonstrations, children’s crafts, a 
local school poster contest, the Wisconsin Center for the Book Literary Bash, a nature art 
crawl, and natural resource-based vendors.  Other festival locations included Leola, 
Mead, and Sandhill WAs, the Necedah National Wildlife Refuge, the Central Wisconsin 
Children’s Museum, and Historic Point Basse. 

 

After 2015, the festival concept was revisited and reconceived with a new planning team 
and the event was re-named as the Wisconsin Prairie-chicken Festival.  The inaugural 
event was held in April 2017 with the goal of preserving and protecting the GRPC and 
grassland habitat.  This festival was led by a group of individuals from various 
organizations, including local representatives of Bird City Wisconsin; DNR; Clean Green 
Action; Pheasants Forever; Portage County, Wisconsin; and Hotel Mead.  Events 
included GRPC viewing, grassland birding tour and breakfast on the Paul Olson WA, and 
presentations, natural resource films, and exhibitors/vendors at the Mead Hotel in 
Wisconsin Rapids.   

 

The festival represents a major opportunity for education and outreach about GRPC life 
history and conservation, other grassland-dependent species, and the ecosystems on 
which they depend.  It is a chance for the various partners involved in GRPC 
conservation and management to showcase their accomplishments and generate public 
support for their efforts.  It also provides positive economic impact to local communities 
through visitor spending on food, lodging, gas, and other items. 

 

 

MONITORING 
 

Greater Prairie-chicken population trends are monitored primarily via annual lek surveys 
conducted in the spring.  Lek survey results were recorded beginning in 1950 for Buena 
Vista and Leola WAs, 1962 for Paul Olson WA, 1969 for Mead WA, 1981 for McMillan 
WA, 1989 for the outlying area (Clark and Taylor counties, western Marathon County), 
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and 1994 for Dewey WA.  The survey protocol was revised in 2007 to standardize 
scouting and survey methods.  The current survey methodology is described in Kardash 
and Pollentier (2021). 

The results of the lek surveys do not represent a complete census but rather provide an 
index to population abundance.  This population index can be influenced by many 
factors, including but not limited to survey protocol, observer skill, weather, time of day, 
assumptions of sex ratios (Svedarsky 1983), and the possibility of “double-counting” 
males that use more than one lek in a breeding season (Grange 1948).  As such, lek 
survey results are best used for observing general trends over longer periods of time 
rather than making conclusions about year-to-year changes. 

As mentioned, health monitoring associated with research studies has also been 
conducted.  For the duration of a translocation study (2006-2009) during which GRPC 
hens were captured in Minnesota and released on the Buena Vista WA, DNR wildlife 
health staff conducted disease and parasite screenings of live birds and necropsies on 
mortalities.  Regional screening from both states where birds were to be translocated 
from and to assessed population exposure to Avian Influenza virus, Mycoplasma spp., 
Newcastle Disease and West Nile virus.  Results indicated that apparently healthy 
Greater Prairie-chickens in Minnesota populations had limited exposure to West Nile 
virus.  Wisconsin testing indicated no WNV-exposed birds. Forty-eight necropsies were 
conducted on GRPC during this time frame with no disease agent identified as a primary 
concern.  Trauma associated with capture, predation, and vehicle or power-line collision 
was the greatest source of mortalities during this translocation and research event. With 
no identified exposure to Avian Influenza, Mycoplasma spp. or Newcastle viruses, and 
limited apparent exposure to West Nile virus, consideration for testing of these disease 
agents and others should be considered in any endeavor that requires handling (WAFWA 
Wildlife Health Committee 2019).  Additionally, trapping and handling protocols should 
be assessed for any advances that could reduce capture related mortalities in future 
handling or monitoring efforts.   

The Wisconsin DNR Wildlife Health program investigates reports of sick or dead birds 
when an unusual morbidity or mortality event occurs.  If an unusual morbidity or 
mortality event is identified, carcasses and/or samples are collected and submitted for 
necropsy and/or disease testing. As this is a population of greater concern, individual 
mortalities may also be investigated.  In the past 10 years, no significant mortality event 
has been identified. If a significant health event is suspected or determined to be 
negatively affecting a GRPC population, actions may include outreach to partners and 
stakeholders, collection of additional carcasses and samples where appropriate, and 
collaboration with researchers to further investigate and inform a timely, appropriate, and 
science-based response.   

Current costs associated with GRPC management and monitoring are provided within the 
management alternatives. 
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RECENT RESEARCH 
 

Greater Prairie-chickens have long been studied across their range and in Wisconsin, and 
contemporary research efforts in recent years have continued to address knowledge gaps and 
provide guidance for management decisions.  Concerns have persisted about substantial long-
term population declines, continued land use change, the sensitivity of prairie grouse to habitat 
loss and degradation, and the degree to which any, or all, of these factors have on the future of 
prairie-chickens in Wisconsin.  Furthermore, the effects of land use change and habitat 
management on prairie-chicken populations in the CWGCA have remained largely unexplored.  
In response to these critical knowledge gaps, DNR initiated a multi-year collaboration with the 
University of Wisconsin-Stevens Point and University of Wisconsin-Madison to assess current 
and long-term population viability of GRPC in the state, quantify the effects of land use and 
habitat management practices on populations in the CWGCA, and develop recommendations for 
future management and conservation efforts directed at maximizing persistence and aiding 
recovery of GRPC in the state.  A brief summary of each of these research efforts are provided 
below, and more details are available in Appendix E. 

 

Population Viability Analysis 
 

To assess the long-term viability of prairie-chicken populations in central Wisconsin, analyses 
were conducted using spring lek count surveys of GRPCs from 1950–2015 for each of the four 
Wildlife Areas where GRPC subpopulations still remain (Buena Vista, Paul Olson, Leola, and 
Mead; Kardash 2016). Annual surveys from each site were used as an index of population size, 
average population growth rate, annual variation in growth rate and carrying capacities. Using 
these various metrics of population growth, a data-driven population viability analysis (PVA) 
was performed to project the cumulative probability of GRPC populations persisting, or 
conversely the risk of quasi-extinction (N ≤ 20 breeding females), for the next 50 years (Hardy et 
al. 2018).  In addition to simulating site-specific extinction probability, regional population 
viability was also examined, and the risk of regional extinction was estimated as the probability 
of all four sites falling below the quasi-extinction threshold.  

Results of the PVA analysis suggest that populations of prairie-chickens at Buena Vista and Paul 
Olson are comparatively likely to persist for the next 50 years, whereas populations at Leola and 
Mead are at high risk of quasi-extirpation over the same time period (Fig. 5).  

 

 

Figure 5.  Cumulative Probability of Quasi-extinction Within the Next 50 Years for Four 
Greater Prairie-chicken Subpopulations in the CWGCA.  Low probability of quasi-
extinction suggests populations are likely to persist (Buena Vista and Paul Olson), whereas high 
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probability of quasi-extinction indicated a likelihood of disappearance within the next 50 years 
(Leola and Mead).  Solid lines denote average extinction probability and dashed lines denote 
95% confidence intervals.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 Although populations of GRPC will almost certainly persist in the CWGCA for the next 50 
years (Fig. 6A), a further range contraction is also plausible, with at least 1 site possibly going 
extinct over the same time period (mean number of extant populations = 2.6, 95% CI = 2.1–3.3; 
Fig 6B).  An appropriate population reinforcement program (e.g. via inter- or intrastate 
translocations) can have an appreciable impact on the long-term viability of GRPCs in the 
CWGCA, although the optimal strategy and the potential benefits can vary depending on which 
metric of population viability is targeted for management – site-specific persistence at a 
particular Wildlife Area or regional persistence across the CWGCA as a whole (Hardy et al. 
2018; see  Appendix E for additional details). 

 

 

 

 

 

Figure 6.  Cumulative Probability of Regional Quasi-extinction for Greater Prairie-
chickens in the CWGCA (A), and Mean Number of Extant Breeding Sites (B).  Modeling 
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results suggest GRPC populations will likely persist for the next 50 years within the CWGCA 
(A), but it is probable that at least one subpopulation will be lost over the same time period (B).  
Solid lines denote average values and dashed lines denote 95% confidence intervals. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Effects of Land Cover and Habitat Management 
 

The influence of land cover and habitat management practices on GRPC spring lek counts and 
population growth rates were examined for each of 4 Wildlife Areas where GRPC are presently 
found in central Wisconsin.  Spatial data from 2003–2015 (Cropland Data Layers; USDA 2015) 
were used to characterize land cover in each WA and the CWGCA as a whole.  The percentage 
of each land cover type was evaluated at multiple scales of inference: 1) within each of the four 
focal sites – Buena Vista, Paul Olson, Mead, and Leola WAs; 2) within a 3-km buffer 
surrounding each WA; and 3) within the CWGCA boundary.  Because prairie-chickens are an 
area-sensitive species, the percentage of the landscape covered by the largest contiguous patch 
(known as the largest patch index) was also evaluated.  To further assess the influence of habitat 
management on prairie-chickens, management data were obtained from DNR property managers 
at three of the four WAs spanning the time period from 1981–2015 (Buena Vista and Leola: 
1981–2015; Paul Olson: 2006–2010, 2013–2015).  Management actions from Mead WA were 
unable to be obtained and therefore were not included in this analysis.  The percentage of the 
landscape under each management practice was calculated for each available year and compared 
to spring lek counts and annual population growth rates to investigate potential correlations. 
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Results indicated that annual spring lek counts at each Wildlife Area appeared to be negatively 
associated with the prevalence of forested habitat and row crops on-site but tended to increase 
with more small grain cover (e.g., wheat, oats) in the surrounding landscape (Fig. 7).  While 
grassland cover has declined in recent decades across central Wisconsin, forest cover and 
intensive row crop agriculture (e.g., corn, soybeans) have become increasingly more common 
on-site and in the surrounding landscape at Buena Vista, Leola, and across the CWGCA.  
Reducing the overall percentage of tree cover and row crops on the landscape would likely 
benefit GRPC, particularly if those cover types were converted to small grain production.   

 

Figure 7.  Influence of Trees, Row Crops, and Small Grains on Greater Prairie-chicken 
Lek Counts in the CWGCA, 2003–2015.  Across all 4 wildlife areas, spring GRPC lek counts 
were negatively associated with on-site forest cover and row crops but showed a marginal 
increase with more cover in small grain crops in the surrounding landscape.  Blue data points and 
trendline represent Buena Vista, green is Paul Olson, orange is Mead, and purple represents 
Leola. 

 

An intermediate level of prescribed burning (approx. 1.4% of the site burned) was also strongly 
associated with increased GRPC lek counts (Fig. 8).  Prescribed burning has declined in recent 
years and on average has been roughly half of this “optimum” level.  An increase in prescribed 
burning treatments could be helpful for prairie-chickens but burning too much of the landscape 
may have unintended detrimental consequences, such as reduction in other life history traits like 
hen survival (Hardy et al. 2020). 
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Figure 8.  Influence of Prescribed Burning on Greater Prairie-chicken Lek Counts in the 
CWGCA, 1981–2015.  Solid vertical line denotes the average percent of the landscape treated 
from 1981–2015 and dashed line denotes the “optimum” level of management effort required to 
maximize total lek counts of male Greater Prairie-chickens.  Blue data points and trendline 
represent Buena Vista, green is Paul Olson, and purple represents Leola. 
 

Annual population growth rates were most strongly associated with large, contiguous areas of 
alfalfa and grassy non-alfalfa habitat in the surrounding landscape.  Specifically, growth rates 
tended to decline with larger areas of alfalfa, whereas growth rates increased when large 
contiguous areas of grassland habitat were available.  Encouraging land use change outside the 
boundaries of managed areas will likely confer greater benefits than doing the same at the focal 
site.  However, it should be emphasized that patch size, rather than total area, was the most 
important predictor of growth rates.  Thus, increasing the size of contiguous grassy habitats 
should take priority over converting smaller isolated areas to grassland.  Conversion of alfalfa to 
grassland-herbaceous habitat may prove especially beneficial. 

Demographic Modeling and the Effects of Land Cover Management on Vital Rates 
 

A suite of contemporary ecological and demographic data is required to develop biologically 
defensible and cost-efficient management strategies.  In an effort to evaluate GRPC population 
demographics, a synthesis of data from recent survival and productivity field studies were used 
to model population dynamics and conduct sensitivity analyses.  Such analyses can be performed 
to help determine how much of an effect, if any, and of what magnitude a specific vital rate has 
on population growth.  The overarching goal was to determine which vital rate(s), whether 
associated with reproduction, productivity, or survival, have the greatest influence on population 
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growth of GRPC in Wisconsin.  Data were gathered from field studies of radio-marked GRPC 
within the CWGCA in central Wisconsin during 2007–2009 (translocation study) and 2014–
2015 (UW-Stevens Point survival and productivity study;  Appendix E).   

Results of the demographic modeling analyses suggest that management actions aimed at 
increasing adult hen, brood, and nest survival will have the greatest benefit to declining prairie-
chicken populations in Wisconsin.  If hen survival is enhanced concurrent with brood and nest 
survival, the largest positive effect on population growth may be realized.  However, GRPC hen, 
nest, and brood survival rates were influenced by different land cover types and management 
practices.  Collectively, these results highlight the importance of evaluating responses to 
management efforts across a range of life history stages and suggest that a variety of 
management practices are likely necessary to provide high-quality habitat for Greater Prairie-
chickens (Hardy et al. 2020).   

For prairie-chickens in the CWGCA, continued brush and tree removal may be especially 
beneficial: hens selected for areas where this practice had occurred, with positive consequences 
for survival.  However, low to moderate amounts of tree and shrub cover (~15–20%) appeared to 
be beneficial for broods, so this trade-off should be considered carefully. Likewise, prescribed 
fire provides attractive brood-rearing habitat, but may compromise hen survival if too much of 
the landscape is burned.  Finally, certain management practices associated with agricultural land 
use, such as hay cultivation and low- to moderate-intensity grazing, may also benefit prairie-
chickens by providing concealed nest sites and high-quality brood-rearing habitat, but the timing 
of such practices is critical: early harvest of hay fields may increase mortality of nests, chicks, 
and/or incubating hens. Management regimes that promote spatial and temporal heterogeneity in 
the vegetative structure of grassland systems can confer substantial benefits to numerous 
grassland-dependent species, and in human-modified landscapes such practices may well be key 
to providing attractive, high-quality habitat for Greater Prairie-chickens in central Wisconsin 
during all life-history stages. 

 

An analysis of predator control as a management practice for Greater Prairie-chickens in 
Wisconsin 
 

Effects of Predation on Greater Prairie-chickens 
 

As with other ground-nesting species, GRPC experience high levels of predation.  A wide variety 
of mammalian, avian, and reptilian species have been reported as preying on GRPC, including 
badgers, coyotes, foxes, ground squirrels, raccoons, skunks, corvids, harriers, hawks, owls, and 
snakes (Toepfer 2003, Anderson 2012).  Predation can affect GRPC at all life stages, but 
different life stages typically are affected by different primary predators. 
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Determining what type of predator is responsible for a given depredation can be difficult, and 
studies that report on the fates of depredated nests, chicks, or adults often have a significant 
proportion of “unknowns” (e.g., Gross 1930, Hamerstrom 1939, Toepfer 2003).  This is 
particularly true for the precocial chicks, which are very difficult to monitor as they are highly 
mobile shortly after hatching.  Chicks also are uniquely vulnerable to other causes of mortality, 
namely exposure and starvation, especially in the first two weeks of life (see Brood Survival 
Section in Biology section above).  However, studies from Wisconsin and elsewhere in the 
GRPC range that report on depredations consistently indicate different primary predators at 
different life stages. 

 

Mammalian predators are most often implicated in nest failure (Hernandez et al. 1997).  Walk 
(2004) indicated that mid-sized mammals are important GRPC nest predators in Illinois.  
Svedarsky (1988), reporting on the fate of 11 depredated GRPC nests in northwestern 
Minnesota, indicated that 9 were depredated by mammals and 2 by raptors.  In central 
Wisconsin, nests were monitored between 2007 and 2009 as part of a 4-year translocation project 
on Buena Vista WA (Hull et al. 2013).  Of 73 failed nests, 93% were depredated, with the 
majority of these having smashed and scattered eggs and eggshells nearby, suggesting 
mammalian predators.  Broadway (2015), also in central Wisconsin, reported that 58% of failed 
nests were attributed to mammalian predators, 8% to avian predators, and 2% to reptilian 
predators. 

 

As mentioned above, broods are more difficult to monitor, and fewer studies report on causes of 
chick mortalities.  Svedarsky (1988) monitored 11 broods in northwestern Minnesota and was 
able to document the fate of only two chick depredations; one was a fox and the other a harrier.  
Scholle et al. (2011) monitored 221 chicks, including 27 radio-marked individuals, in Nebraska 
and reported that 80% of chicks died before 21 days post-hatch with the highest mortality 
occurring within the first two weeks.  Of the 24 radio-marked chicks for which they were able to 
assess the fate, three died of apparent exposure and 19 were recorded as “fate uncertain” 
(transmitters disappeared and were never recovered).  Only two chicks were recorded as dying 
from known predation events, both of which suggested avian predators.  Similarly, Hull et al. 
(2013) reported on the fate of 60 chicks in central Wisconsin that failed to survive to 12 weeks of 
age.  The majority (65%) were categorized as unknown mortality.  Avian depredation accounted 
for 23.3% of deaths and mammalian depredation accounted for 11.7%. 

 

Evidence points to the majority of depredations on adult GRPC being caused by raptors, 
although this can certainly vary depending on location as predator communities are diverse and 
influenced by habitats and landscape context.  Svedarsky (1988) reported that 7 out of 10 radio-
tagged females depredated in northwestern Minnesota were taken by foxes and 3 were taken by 
raptors.  However, raptors were responsible for 60% of deaths of adult female GRPC in Missouri 
(Burger 1988).  Toepfer and Eng (1988) reported that two-thirds of adult GRPC deaths attributed 
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to predators in North Dakota were from raptors.  In central Wisconsin, Toepfer (1988) indicated 
that 86.7% of 54 radio-marked females died from predation, with 57.8% of these attributed to 
raptors and 28.9% to mammals.  In another central Wisconsin study, Toepfer (2003) reported on 
the fates of 713 dead radio marked GRPC.  Predation accounted for 78.9% of mortality.  Of that, 
60.7% were taken by unknown predators, 27.4% were taken by raptors, and 11.9% were taken by 
mammals.  Finally, Hull et al. (2013) documented 106 hen mortalities in central Wisconsin, 49% 
of which were from unknown causes, 33% from avian depredation, and 15% from mammalian 
depredation. 

Thus, available evidence for GRPC in Wisconsin suggests that most nest depredations are 
committed by mammals, while raptors are the primary predators on chicks and adults. 

Population Responses to Predator Control 
 

High predation rates on nests, chicks, and adults have resulted in numerous attempts to increase 
breeding population size by controlling predators.  The literature documenting effects of predator 
control on vital rates of numerous bird prey species is varied and extensive.  This body of 
research has been synthesized by two recent review papers that have provided a general 
understanding of the effects of predator control and its utility for managing bird populations. 

Cote and Sutherland (1997) and Smith et al. (2010) conducted meta-analyses of the predator 
control literature in order to determine the impacts of predator control on bird populations.  Cote 
and Sutherland (1997) summarized 20 studies and found that predator removal had a significant 
positive effect on nest success and on post-breeding (i.e., autumn) population size, but not on 
subsequent breeding population size.  Smith et al. (2010) summarized 83 studies and found 
significant increases in nest success and in post-fledging survival (which Cote and Sutherland 
[1997] did not measure), but not in post-breeding population size.  They also found a small but 
significant increase in breeding population size.  However, of the 83 studies they looked at, the 
vast majority involved removal of all or a subset of mammalian predators.  Raptors were 
removed in only three of the studies (all from Europe). 

These results suggest that predator control has some general utility for increasing nest success 
but that effects do not predictably extend beyond the breeding season, and that the magnitude 
and duration of any benefits can be strongly influenced by a wide variety of interacting and often 
site-specific factors.  For example, improved nest success and post-fledging survival may not 
result in an increase in breeding population if many juveniles die over the winter due to lack of 
adequate winter food supply or if limited nest-sites and territoriality prevent them from breeding 
during the following breeding season (Cote and Sutherland 1997). 

Similarly, predator control may not be effective if all predators are not removed, or if control is 
not maintained indefinitely (Cote and Sutherland 1997; Smith et al. 2010).  Removing only a 
subset of predators could prove ineffective if the empty niche left by a removed predator is 
immediately filled by one with a similar diet, or even counter-productive if removal of larger 
predators such as wolves or coyotes results in higher densities of smaller predators such as foxes 
and skunks (i.e., “meso-predator release”).  Smith et al. (2010) indicated that predator control 
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was most effective for enhancing bird populations where predators were eradicated from islands 
that could not easily be reinvaded.  On mainlands, any positive effects on prey species soon 
disappeared if control was not maintained, as predators recolonized the area from the 
surrounding landscape. 

Finally, predator control can be costly and controversial.  Considering these limitations and 
uncertainties, both Cote and Sutherland (1997) and Smith et al. (2010) suggest that limited 
resources may be better spent on habitat improvement than on continual predator removal. 

FUTURE RESEARCH PRIORITIES 
One of the goals of this management plan is to suggest future research priorities to answer 
specific questions related to Greater Prairie-chicken (GRPC) ecology in Wisconsin and guide 
future management actions.  

Priority 1: Evaluation of Habitat Management Strategies – Evaluate and measure long-term 
changes in vegetation, as well as GRPC response, to varying habitat management regimes. 

Priority 2: Lek Survey Protocol – Evaluate current GRPC lek survey rigor and protocol and 
standardize methods for all properties where surveys are conducted. Explore the use of 
alternative or supplemental survey techniques to use in conjunction with traditional in-person lek 
surveys. 

Priority 3: Genetic Feather Analysis – Conduct baseline genetic analyses of feathers to 
determine current genetic condition of Wisconsin GRPC. 

Priority 4: Density dependence of Greater Prairie-chicken populations – Further assess the 
influence of density dependence on Greater Prairie-chicken populations in central Wisconsin, 
and better understand the mechanism(s) that give rise to (potentially negative) density 
dependence.  Possible mechanisms include, but are not limited to, the maximum number of 
males that can establish a territory on a lek and/or availability of nesting habitat near leks.  
Strong negative density dependence may keep populations in fragmented landscapes small so 
that they are vulnerable to loss as a result of demographic stochasticity.  

Priority 5: Greater Prairie-chicken sensitivity to climate change impacts – Investigate the 
susceptibility of Greater Prairie-chicken populations in central Wisconsin to projected impacts of 
climate change, including, but not limited to, vulnerability to drought conditions during spring 
and summer, variability in winter conditions, and potential health effects such as susceptibility 
and overall measures of fitness, potential for disease and parasitism, and physiological stress.   

Priority 6: Impacts of solar energy facilities and potential use for Greater Prairie-chicken 
populations – Several solar energy facilities are in the planning stages of development near core 
area(s) for GRPC in central Wisconsin. Solar power is a renewable energy source with great 
potential for helping meet increasing global energy demands and reduce reliance on fossil fuels.  
However, our current understanding of the impacts of solar facilities on wildlife is limited, 
despite the pace and scale of its development.  An examination of potential impacts from solar 
facilities on GRPC, such as changes in habitat use, activity and movement patterns, and 
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population dynamics, would help to prioritize and develop management strategies to mitigate 
negative effects of solar facilities on GRPC populations. 

FUTURE MANAGEMENT 

GUIDING PRINCIPLES 

In developing the goals and management recommendations in this plan, the planning team and 
Greater Prairie-chicken Advisory Committee employed and relied on the following guiding 
principles: 

 Best available science: A multi-year collaboration with University of Wisconsin-Stevens 
Point and University of Wisconsin-Madison researchers, initiated in 2013, has provided 
current, detailed information on GRPC population viability and effects of land use and 
habitat management practices on GRPC populations (see Research section, above, and 
Appendix E).  The planning team relied on these analyses, including the first statistically 
rigorous population viability analysis (PVA) ever conducted for GRPC in Wisconsin, to 
develop a fundamental plan goal and management alternatives that are data-driven and 
incorporate the best available science for decision-making. 

 Strategic focus: The planning team strove to maintain a strategic focus in developing 
plan recommendations, using the best available information to target limited resources as 
efficiently and effectively as possible. 

 Public-private partnerships: GRPC habitat is embedded in a matrix of working 
agricultural lands whose management has a strong influence on the species.  The plan 
recognizes the importance of engaging private landowners effectively to maximize 
conservation success. 

 Stakeholder and public input: GRPC have long engendered strong interest from a 
variety of stakeholder groups as well as the general public.  Public comment was solicited 
throughout the planning process, and the input received played a key role in shaping plan 
recommendations. 

 

The planning team and Advisory Committee developed four conceptual alternatives for 
managing the Wisconsin GRPC population based on factors including recent research results, 
habitat management and landscape conditions, financial and staffing resources, and overall 
feasibility. The four alternatives provided a framework of options for future management and 
were presented to the public for feedback via a virtual public open house in January of 2022. The 
public was also notified via press release, Gov Delivery messages and several social media posts 
to raise awareness of the month-long public comment period. The final draft of the plan includes 
a plan for future management for the next ten-years. The plan for future management is a hybrid 
of the 4 original alternatives that was refined and refocused based on public and Advisory 
Committee input. The complete list of the draft of the four alternatives is included in Appendix 
A.  
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MEASURING PROGRESS 
 

Wisconsin’s list of Endangered and Threatened species is evaluated periodically by the Bureau 
of Natural Heritage Conservation, and the next revisions process will begin in the next 1-2 years. 
The status for GRPC will be evaluated at that point as well as with each subsequent revision of 
the management plan. Continued lek surveys will also serve as a barometer to the effectiveness 
of our key actions in this plan. This plan and subsequent key actions and acreage goals should be 
re-evaluated should additional funding be secured in the future. 

FUTURE MANAGEMENT 2022-2032 
Description: Based on public comment and Advisory Committee input the final 
plan for future management closely mirrors Alternative 1, which was presented in 
the first draft of the plan, with a few major revisions. First, permanent protections 
including acquisition and easement and private lands initiatives will be narrowly 
focused to the areas within current project boundaries of the three core properties 
where GRPC currently exist (Buena Vista, Leola, and Paul J Olson Wildlife 
areas) and lands between the 3 project boundaries that could serve as potential 
corridors (hereafter, “core area”). The initial draft of Alternative 1 broadly 
focused on the whole Central Wisconsin Conservation Grassland Area. The area 
of focus was scaled down to make the largest impact possible nearest to existing 
populations. If successful and populations increase, expanding goals to the scale 
of the whole CWGCA may be warranted. This narrowing of focus reduced the 
overall land base of focus from approximately 750,000-acres to 100,000-acres. As 
such, and to reduce costs, acreage goals for permanent protections and private 
lands initiatives were also reduced from 25,000-acres to 8,000-acres. Other 
changes included eliminating one proposed private lands initiative, increasing 
funding for education and outreach and adding an additional research priority. All 
other habitat management and staffing goals remained unchanged. Reducing the 
focus of the plan to be more effective also significantly reduced the anticipated 
future costs of the plan to a scale that is much more feasible for the ten-year time 
frame. Future management will include a combination of habitat management and 
development practices, permanent land protections, promotion of existing and 
creation of state-led private lands initiatives and more to benefit Greater Prairie-
chickens (hereafter, GRPC) in Wisconsin. Key actions of the plan have also been 
prioritized to their relative importance and feasibility.  

The first goal, and of highest priority, is to increase the total number of 
acres of grassland habitat managed on an annual basis to benefit GRPC on the 3-
primary state-managed properties (Buena Vista, Paul J. Olson, and Leola Wildlife 
Areas). New grassland habitat will also be developed on these properties by 
reclaiming areas that have converted to woody vegetation and thus are no longer 
suitable for GRPC; all grassland habitats will be maintained as suitable for GRPC 
through standard grassland management practices (the primary practices include, 
but are not limited to, prescribed fire, brush removal, and grazing). Of the 16,500 
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DNR-managed acres of suitable grassland within these three properties, DNR 
currently conducts management on approximately 4,500-acres annually. DNR 
plans to increase management to 5,050-acres annually of suitable grassland 
habitat. These acreage goals may increase as grassland habitat is created 
throughout the course of this ten-year plan. 

The second goal is to increase permanent grassland protections, including 
acquisition and easements, within the 3 existing project boundaries for Buena 
Vista, Leola, and Paul J. Olson Wildlife Areas. The highest priority for permanent 
protections will be for lands within existing project boundaries, the second highest 
priority will be for lands between the properties that could serve as habitat 
corridors, specifically the areas connecting Buena Vista and Leola. Amend 
existing private lands programs and break down barriers to enrollment and create 
new voluntary private lands initiatives in areas adjacent to and between these 
wildlife areas. Currently, the base of managed grassland habitat within the three 
project boundaries is approximately 19,000 acres (including all land ownership 
types. [e.g., pasture, hay, some small grains, idle grassland, etc.]). Utilizing the 
strategies listed above, the objective is to expand the overall grassland habitat 
core by 8,000 grassland acres.  

a. Key Actions, in order of priority: 
i. The first six key actions detailed below are of highest priority for the 

management plan and can be accomplished via a variety of funding sources. 
1. Increase woody vegetation removal and control. Specifically, increase 

grassland development and management on Buena Vista, Leola, and 
Paul J. Olson until less than 20% of the property is composed of trees 
or brush greater than 6-feet tall. This will result in an overall increase 
in brush management by 450 acres annually, from approximately 
1,160 acres to 1,610 acres. Practices used to develop new grasslands 
include brush and tree removal, and herbicide application. 
Maintenance of new and existing habitat will be accomplished with the 
above techniques as well as other standard grassland habitat 
management practices. A scientific literature review was the basis for 
the <20% goal. 

2. Maintain current levels of prescribed fire on Buena Vista and Leola 
and increase annual acres burned on Paul J. Olson by 70 acres on 
average to improve and maintain suitable grassland habitat. 

3. Increase conservation grazing on Buena Vista, Leola, and Paul J. 
Olson. DNR plans to increase the current average of 1,200 acres 
grazed to 3,300 acres annually, which equates to 20% of the current 
nesting habitat for the 3 properties. Under the current Incidental Take 
Protocol (ITP) for GRPC, the maximum cumulative amount of suitable 
nesting habitat that can be managed with all practices during the 
avoidance (nesting) period (May 10-August 1) is 20%. This annual 
grazing acreage limit could be increased should producers be 
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interested in late season grazing (post-August 1).  Any other grassland 
management practices may also be conducted outside of the avoidance 
period without violating the ITP. If deemed to be both time-sensitive 
and high priority, other grassland management practices may be 
conducted during this avoidance period, requiring adjustment in acres 
grazed in a given year. Other ITP’s and species management plans 
(e.g., Karner Blue Butterflies (Lycaeides melissa samuelis), Henslow’s 
Sparrows) also need to be followed when implementing grassland 
management practices on DNR-managed lands. While the grazing 
objectives are generalized for the 3 major general properties, grazing 
management plans focused on site-specific habitat goals will be used 
for implementation. Monitoring of grazing prescriptions will be 
conducted annually, and the prescriptions adjusted as needed. The 
Bureau of Natural Heritage Conservation will assist in evaluating other 
species considerations when developing grazing prescriptions.  

4. Add capacity to help achieve increased habitat management goals and 
assist in delivering private lands initiatives. 
a. Seek ability to hire contract employees or other staffing options. 

5. Continue annual population monitoring using lek surveys. The Bureau 
of Wildlife Management will continue to take the lead on population 
surveys with the Bureau of Natural Heritage Conservation assisting in 
evaluating protocols and participation in surveys.  

6. Expand Department involvement in GRPC education and outreach, 
focusing on collaboration with the University of Wisconsin–Stevens 
Point (UWSP) and hosting both pasture walks and landowner 
workshops. UWSP would take the lead via their extension program. 
The Bureau of Natural Heritage Conservation will continue to be a 
point of contact for listed species inquiries. 

ii. The following key action is second in priority to habitat management on state-
managed lands. Additionally funding for real estate actions is housed under the 
Bureau of Facilities and Lands. Planning efforts between the Bureau of Wildlife 
and Facilities and Lands have paralleled one another to assure project 
boundaries and acquisition goals are in sync with Master Planning processes.  

1. Increase permanent land protections through acquisition and 
easements on 4,000 acres within the project boundaries and in 
corridors between Buena Vista, Leola, and Paul J. Olson, to expand 
core grassland habitat areas and increase connectivity. Highest priority 
will be for areas within the 3 existing project boundaries, next highest 
priority will be on lands between Buena Vista and Leola that may 
serve as a corridor.  The biological goal that the original alternative 1 
was based on included a goal of a 25,000-acre increase in grassland 
habitat within the CWGCA. This is likely unattainable within the ten-
year timeframe of the plan but should serve as the ultimate goal for 
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population sustainability for consideration when evaluating the success 
of this iteration of the plan and when forming future plans. 

iii. Amend existing programs, including breaking down barriers to enrollment and 
create new voluntary private lands initiatives with an acreage goal of 4,000 
acres enrolled. (See Table 1A for detailed comparison of private lands 
initiatives by alternative, including a summary of appropriate existing 
programs). Action plans for the proposed private lands initiatives will be 
developed after the approval of the management plan. The following key 
actions are important to GRPC conservation in the state, however, the following 
key actions will only be carried out should additional funding sources, outside 
of the operational budget of the Wildlife Management Program, should become 
available. The Bureaus of Wildlife Management and Natural Heritage 
Conservation would be partners and co-contributors in establishing and carrying 
out private lands initiatives using both new and existing programs. 

1. Establish both a state easement and crop conversion program and 
subsidize CRP to incentivize enrollment (2,000-acre goal): 
Purchase long-term grassland easements with a working lands 
approach to allow limited grazing and post-nesting season hay harvest. 
Purchase agricultural easements to maintain an open landscape and 
prevent future housing development. Subsidize conversion of less 
favorable crops/rotations to small grain or grass-based agriculture 
(e.g., pay per acre rate to convert corn to small grains or grass, and 
cover expenses such as forgone income). Incentivize conservation 
grazing with DNR guidelines for grazing practices based on the site. 
Subsidize CRP incentives to increase appeal of programs in central 
Wisconsin. This initiative would be funded and led by DNR, but 
additional cooperators or funding could be sought (e.g., DATCP, 
USFWS, or other private entities). 

2. Receive assistance from statewide private lands 
coordinator/program: In conjunction with other initiatives already 
underway within the DNR Wildlife Management Bureau and the 
Bureau of Natural Heritage Conservation, use the services of a 
statewide private lands coordinator/program to plan and help 
implement private lands conservation initiatives in the CWGCA. An 
increase in private land efforts and possible hiring of a private lands 
coordinator is identified as a priority within the wildlife program 
strategic plan. This work would be DNR led and funded, however 
there is potential for funding and technical assistance to be provided 
by a non-governmental organization. The private lands coordinator 
would work with existing partners (e.g., Pheasants Forever Farm Bill 
Biologists, county grazing specialists, etc.) to evaluate responsibilities 
and roles to refocus and enhance private lands initiatives in central 
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Wisconsin. In future private lands initiatives the Bureaus of Wildlife 
Management and Natural Heritage Conservation would be equal 
contributors. 

3. Establish a landowner incentive for converting marginal cropland 
to grassland (720-acre goal): Provide for five- to ten-year 
enrollments (upwards of fifteen if the landowner is interested) to 
convert marginal cropland to grasslands (similar to the DNR 
Landowner Incentive Program [LIP]). Through this incentive, land is 
to be rested 1-2 years, after which partial (up to 50%) hay harvest 
(post-nesting season) will be allowed, as will managed grazing. DNR 
will provide forb/grass seed mixes and a one-time per acre payment. 
Landowner will be responsible for seeding and invasive control.  

4. Create a Grassbank program (720-acre goal): Collaborate with 
producers adjacent to or within a set distance of either DNR-managed 
grassland or private protected grazing lands (e.g., easements). Grazers 
can rest their private grazing lands in exchange for being provided 
public lands to graze. Criteria will be established to ensure rested lands 
provide grassland nesting habitat (e.g., haying/grazing restrictions and 
habitat improvements will be implemented). This initiative could be 
funded completely by producers (cost of grazing infrastructure) or 
could be shared by the DNR and the producer. 

5. Prioritize tree/brush removal along roads and fence rows (560-
acre goal): Focusing on properties adjacent to public lands or private 
protected lands (e.g., easements). Use existing programs, including 
LIP and other partnerships, to provide funds for landowners or 
contractors to remove trees and brush. DNR could fund this initiative 
or could cost share with the landowner or contractor. 

b. Expected Outcomes: Use of all management techniques listed above will promote 
spatial and temporal heterogeneity in the vegetation structure of grassland systems and 
confer substantial benefits to numerous grassland birds, including GRPC, as well as to 
mammals, insects, and other wildlife species. In human-modified landscapes, such 
practices are critical to providing attractive, high-quality habitat for Greater Prairie-
chickens during all life history stages.  

Adding to the permanently protected grassland habitat base in the core area 
through acquisitions and easements by the state, along with extensive private lands 
initiatives, will help improve the habitat matrix for GRPC at the landscape-scale, thus 
counteracting the significant degradation of habitat that has taken place over the last 65 
years on private lands surrounding current grasslands managed for chickens.   

 
Annual monitoring of prairie-chicken populations will allow DNR to track 

response to habitat development and management efforts. Although the ultimate goal is 
to add 25,000-acres of protections and private lands initiatives, based on scientific 
literature review and biological need, it is believed that starting with an 8,000-acre goal 
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for this ten-year plan is large enough to make an impact without being so financially 
straining as to be unacceptable to the public or unattainable. If new funding sources 
should become available, the plan should be re-evaluated to increase acreage goals and 
resource allocation. 

c. Justification: The “Threats to the Greater Prairie-chicken” section of the plan details 
how habitat loss, fragmentation, and degradation, small and isolated subpopulations, 
and landscape-level land use changes have contributed to the decline in the GRPC 
population in Wisconsin. The loss of small-grain and grass-based agriculture and a shift 
to center-pivot row crop agriculture, clean-farming practices, reforestation, and urban 
development have been found to be the likely main causes in the GRPC decline. The 
“Habitat Management” section of the plan explains in detail how the aforementioned 
habitat management practices and private lands initiatives have the potential to curb 
this decline by restoring quality habitat to the point of increasing the GRPC population. 
If no additional management actions are taken in the next 50 years, the population 
viability analysis suggests that although subpopulations of GRPC will likely persist in 
the CWGCA, further range contraction may occur with the possibility of one or more 
sites becoming extirpated (likely Leola and/or Mead).   
  
Adding new, permanently protected habitat within the core area will help improve the 
likelihood of self-sustaining subpopulations and promote dispersal between properties, 
while reducing risk from stochastic events such as extreme weather. Opportunities and 
existing habitat on private lands are more abundant in the area surrounding Paul J. 
Olson Wildlife Area compared to other wildlife areas in the core area, so habitat 
acreage goals for the property were adjusted downward compared to the Buena Vista-
Leola complex to reflect the more favorable landscape.  
 
Including all initiatives and habitat management practices described on all land-
ownership types, the 8,000-acre increase in habitat goal was arrived at through much 
discussion with the GRPC Advisory Committee, analysis of public comments and via a 
meta-analysis of prior research on GRPC and closely related area-sensitive species and 
what can practicably be achieved in a 10-year plan. Alternative 1 in the first draft of the 
plan suggested a 55,000-acre habitat goal (25,000 new acres of permanent protections 
and private lands initiatives within the CWGCA) given the following rationale: 
Hamerstrom and Hamerstrom (1951) found that approximately 50 acres per lekking 
male would be the minimum sufficient amount for supporting a population, and the 
largest population estimate from Wisconsin’s annual GRPC lek survey occurred in the 
early-1980s when approximately 1,121 male GRPCs were counted throughout central 
Wisconsin (see Fig. 2).  Therefore, using the recommendation from Hamerstrom and 
Hamerstrom (1951) of 50 acres per lekking males would thus equate a minimum 
grassland acreage of 56,050 acres. Sample and Mossman (1997) also recommended a 
minimum of 10,000-50,000 acres of grassland habitat to sustain GRPC in Wisconsin. 
The goal set forward in the 2004-2014 WI GRPC plan was 49,660 grassland acres.  
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Finally, taking note from other closely related species, the Attwater’s prairie-chicken in 
coastal Texas is said to require a minimum of 70,000-acres of suitable habitat within a 
hospitable landscape (Toepfer 2007). Given these previous recommendations and the 
current availability of landowner types and habitat that exists on the landscape, and that 
alternative 1 is structured to request the largest number of resources, 55,000 acres was 
set as the base goal with each following alternative having decreased base acreage goals 
and resource investment. 

 In the final draft of the plan, the Advisory Committee agreed that although 
55,000-acres would be the “best-case” scenario, it would not be feasible in the scope of 
the 10-year timeframe of this plan, even if resources were unlimited. Thus, the 
Advisory Committee agreed to narrow the focus of this plan to reduce acreage goals to 
8,000 added acres (19,000 acres currently managed in the core area). However, 
permanent protections and private lands initiatives will be more focused within the core 
area, hopefully resulting in the highest return in resource investments. The main 
priority will be acquiring lands within the project boundaries with the next highest 
priority being lands that act as a corridor between the 3 project boundaries –, especially 
the corridor between Buena Vista and Leola. 

Translocations have been eliminated from this version of the plan for several 
reasons. First, recent literature has indicated that higher quantity and quality grassland 
habitat has the largest positive impact on increasing grassland bird populations. This 
high-quality habitat only exists in central Wisconsin currently. Second, translocations 
have had mixed results in the past, especially for lekking species. Finally, a donor state 
likely cannot be secured at this time considering our neighboring states have dwindling 
populations of GRPC as well. Translocations could be considered in the next iteration 
of the plan should other key actions be achieved. 

d. Costs compared to current management (see Current Costs and Increased Habitat 
Management Costs Estimates for budget breakdown): 

i. $26,000 annually (ten-year total: $260,000) for increased habitat management 
efforts on the three DNR-managed properties.  

1. $25,650 annually (ten-year total: $256,500) for brush management 
including brush and tree removal, herbaceous mowing/haying, grazing, 
and herbicide application. 

2. $350 annually (ten-year total: $3,500) for increased use of prescribed 
fire. 

ii. Explore hiring contract employees and other staffing options for fulfilling 
habitat goals and private lands initiatives. 

iii. $5,000 annually (ten-year total: $50,000) for expanded public education and 
outreach.  

iv. $175,938 annually (ten-year total: $1,759,380) for private lands initiatives (see 
table below, rates have been increased to reflect current inflation and rental rates 
compared to 2020 version of the plan). Private lands initiatives will only be 
carried out should funding sources outside of the operational budget of Wildlife 
Management become available. 
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v. $1,135,000 annually (ten-year total: $11,350,000) for permanent land 
protections including acquisition and permanent easements. (Real estate data 
has been updated since the 2020 version of this plan to reflect current inflation 
and real estate markets). Allocations for acquisitions and easements come from 
the Real Estate team and are independent of the Bureau of Wildlife 
Management and are subject to their own line of approvals. 

1. 4,000-acre goal 
a. 2,000 acres for acquisition, $3,350/acre average cost 
b. 2,000 acres for easement, $2,325/acre average cost 

vi. Grand total: $1,341,938 annually (ten-year plan total: $13,419,380; reduced 
from the first draft of Alternative 1 of $42,159,350) 
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Table 1A. Private Lands initiatives, note 
this table does not include private lands 
programs that already exist see more 
details below 
Private Lands Initiatives 
(For a full description see plan for future 
management) 

Acreage 
Goal 

Cost Estimate  

1: Establish state easement, crop conversion 
program, and subsidize conservation reserve 
program (CRP) to incentivize enrollment 

2000 acres 
500 acres 
for each 
sub-item 
(1A-1D) 
 
 

1A: Easement of crop land $3000/acre 
Easement of hay/pasture 
$2100/acre 
 
1B: Conversion to small grains $270/acre 
 
1C: Conservation grazing incentive: 
$120/acre converting cropland to pasture  
$72/acre defer conservation grazing  
$60/acre converting hay to pasture  
$36/acre for converting from continuous to 
conservation grazing  
 
1D: CRP incentive $60/acre 
 
Total cost  
$1,354,500 (reduced from $6,787,500) 

2: Establish a landowner incentive for setting 
aside marginal crop land (similar to LIP).  

720 acres $150/acre for cool season grasses, extra $30/acre for 
diverse native planting  
 
Total Cost 
$118,800 (reduced from $250,000) 

3: Grassbank Program. 720 acres $24/acre incentive 
 
Total Cost 
$17,280 (reduced from $40,000) 

4: Prioritize tree/brush removal along fence 
rows. 

560 acres $240-$720/acre depending on brush density and ease 
of removal (used average of $480 for estimate) 
 
Total Cost 
$268,800 (reduced from $600,000) 

Sum 4,000 acres $1,759,380 total over ten years (reduced from 
$7,952,500) 
*Individual rates per acre for incentives have been 
revised and increased since the first draft plan was 
developed in 2020 to accommodate for current 
increases in crop prices and inflation. Prices are 
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Additionally, the goal of the plan is also to take advantage of existing private lands programs and 
breakdown barriers to enrollment in programs within the CWGCA. Specific issues to be 
addressed include but are not limited to: 

a. Write a letter of support to have the Conservation Reserve Program State Acres 
for Wildlife Enhancement (CRP SAFE) practices moved back to the continuous 
CRP sign up instead of in the general CRP sign up.  

b. Engage with the appropriate individuals/team with a request to have the central 
WI grasslands area identified as a wildlife priority area for CRP ranking/scoring. 

c. Attend NRCS’ local work group meetings/comment periods to participate in 
directing how NRCS funds are spent in the area to ensure DNR and NRCS habitat 
practices align within this landscape. Share support of grassland management 
practices screening high for the Environmental Quality Incentives Program 
(EQIP) (currently some grass and some tree planting practices both screen high in 
our local work group). 

Programs that already exist that should be promoted via this plan: 

a. Conservation Reserve Easement Program (CREP) easements via Farmland 
Service Agency, County Programs, Department of Agriculture, Transportation 
and Consumer Protection, etc. 

b. Grassland Agricultural Lands Easements via the Natural Resources Conservation 
Service (NRCS) 

c. County funding/initiatives 
d. Central Wisconsin Regional Conservation Partnership Program (RCPP) project 

(NRCS) 
e. Grassland CRP program (FSA)- pays producers per acre payment for land already 

in grass cover and allows for some management (e.g., haying, grazing) with a few 
restrictions.  

f. Producer-led watershed group (DATCP) 
g. Explore Audubon’s Conservation Ranching Certification Program.   

 

 

 

 

subject to change over the course of this 
management plan. 
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CURRENT HABITAT COSTS AND INCREASED HABITAT MANAGEMENT COST 
ESTIMATES 
 

Current Estimated Habitat Costs: 

Fiscal Year Buena Vista 
Paul J 
Olson Leola Total 

2018 $44,512 $31,252 $1,600 $77,364 
2019 $36,369 $31,631 $6,650 $74,650 
2020 $49,387 $33,291 $10,850 $93,528 
Total $130,268 $96,174 $19,100 $245,542 
Average $43,423 $32,058 $6,367 $81,847 

 

Estimated Increased Habitat Management Costs: 

*These figures are estimates of the increased cost to habitat management on state-managed lands 
based on the most current information available and are subject to change over the 10-year plan 

as staffing, equipment, bidding processes, etc., are all variables. 
 
Grassland development, enhancement and maintenance goal: Increase or maintain management 
practices so that after ten years, less than 20% of each property is composed of brush/shrubs 
higher than 6’ tall and is instead replaced with quality grassland habitat. The overall goal is to 
increase grassland management on average annually by 300 acres to reach the <20% brush goal 
in ten years.  

Annual anticipated cost increase for all properties for all mechanical treatments: $25,650 

Treatment (annual 
increase in cost) 

Buena 
Vista 

Leola Paul J Olson Total 

Hay Harvest No 
increase in 
cost 

No increase 
in cost 

No increase 
in cost 

$0 

Farming 
Agreements /Food 
Plots 

No 
increase in 
cost 

No increase 
in cost 

No increase 
in cost 

$0 

Brush/Tree 
Mowing 

$8,100 $180 $6,000 $14,280 

Herbaceous 
Mowing 

$0 $20 $250 $270 

Herbicide 
Spraying 

$8,300 $0 $2,800 $11,100 

Total Annual 
Increase 

$16,400 $200 $9,050 $25,650 

Ten-year Increase $164,000 $2,000 $90,500 $256,500 
Total Annual 
Acreage Increase 

280 22 140 312 



 

67 
 

Total 10-year increase in cost for all properties: $256,500 

Prescribed fire. Goal: Increase average annual prescribed fire on Paul J Olson properties by 70 
acres annually. Maintain levels of prescribed fire for Buena Vista and Leola. 
  

 

 

Annual Increase in prescribed burning: $350 

Total 10-year increase: $3,500 

Conservation Grazing. Increase grazeable acres on properties to 8,000 acres. 

Property Investment in conservation grazing infrastructure 
Buena Vista $27,000 (includes fence line mowing, installation of new pasture fence and 

grazing plan development) 
Leola No increased cost 
Paul J Olson $29,000 (includes solar electric fence, new ponds, mowing, maintenance, and 

plan development) 
This increase in conservation grazing will require an initial investment to secure infrastructure. 
However, there is long-term return on the initial investment via rental rates, and the ability to use 
the infrastructure ten years beyond the life of this plan. Over the 10-year period we do not expect 
a net increase in cost to the Department.  

Lek Surveys: Continue the current level of annual monitoring, current costs are approximately 
$4,700 annually.  

  

Annual habitat management cost increases for all properties and all treatments $26,000 
annually, for course of 10-year plan: $260,000 

 

 

 

 

 

 

 

 

 

Property Increase in annual 
acres burned 

Increase in annual 
costs 

Ten-year 
increase 

Paul J Olson 70 $350 $3,500 



 

68 
 

 

APPENDIX A: FIRST DRAFT OF CONCEPTUAL ALTERNATIVES- JANUARY 2022 
Draft Greater Prairie-chicken (GRPC) Management Alternatives 

2. Alternative 1 
Description: This alternative includes a combination of habitat management and 
development practices, permanent land protections, private lands initiatives, 
translocations and more to benefit Greater Prairie-chickens (hereafter, GRPC) in 
Wisconsin.  

The first goal is to increase the total number of acres of grassland habitat 
managed on an annual basis to benefit GRPC on the 3-primary state-managed 
properties (Buena Vista, Paul J. Olson, and Leola Wildlife Areas). New grassland 
habitat will also be developed on these properties by reclaiming areas that have 
converted to woody vegetation and thus are no longer suitable for GRPC; all 
grassland habitats will be maintained as suitable for GRPC through standard 
grassland management practices (the primary practices include, but are not 
limited to, prescribed fire, brush removal, and grazing). Of the 16,500 DNR-
managed acres of suitable grassland within these three properties, DNR currently 
conducts management on approximately 4,500-acres annually. DNR plans to 
increase management to 5,050-acres annually of suitable grassland habitat. 
Habitat management goals have also been established for a fourth property 
occupied by GRPC, Mead Wildlife Area.  However, due to the low number of 
GRPC on the Mead, as well as its geographical location, environmental 
characteristics, and unique master plan, goals have been tailored to that specific 
property. The aforementioned acreage goals may increase as grassland habitat is 
created throughout the course of this ten-year plan. 

The second goal is to increase permanent grassland protections, including 
acquisition and easements, within the Central Wisconsin Grassland Conservation 
area (hereafter, CWGCA) focusing on lands adjacent to managed grasslands in 
Buena Vista, Leola, Paul J. Olson, and Mead Wildlife Areas. Amend existing 
private lands programs and break down barriers to enrollment and create new 
voluntary private lands initiatives in areas adjacent to and between these wildlife 
areas, with special emphasis on connecting Mead and Paul J Olson. Currently, the 
base of grassland habitat within the CWGCA is approximately 30,000 acres 
(including all land ownership types. [e.g., pasture, hay, some small grains, idle 
grassland, etc.]). Utilizing the strategies listed above, the objective is to expand 
the overall grassland habitat core within the CWGCA to 55,000 grassland acres 
(more details on how the 55,000-acreage goal was set can be found below under 
the justification heading).  

The third and final goal is to establish a new subpopulation of GRPC 
within the Southwest Wisconsin Grassland and Stream Conservation Area 
(hereafter, SW Grasslands); this would require additional permanent land 
protections and habitat management and development. Further analysis needs to 
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be completed to determine current landcover and the most suitable specific 
location within the SW Grasslands for establishing a new subpopulation should 
this alternative be chosen. Frequent, small-scale translocations of birds from a 
donor state to the CWGCA and SW Grasslands would be conducted to further 
stabilize current populations. Annual population monitoring will be continued 
with the CWGCA and would be expanded to include to the SW Grasslands. 
Genetic diversity would be examined and evaluated across the population over 
time. 

a. Key Actions: 
i. Increase woody vegetation removal and control. Specifically, increase grassland 

development and management on Buena Vista, Leola, and Paul J. Olson until 
less than 20% of the property is composed of trees or brush greater than 6-feet 
tall. This will result in an overall increase in brush management by 450 acres 
annually, from approximately 1,160 acres to 1,610 acres. Practices used to 
develop new grasslands include brush and tree removal, and herbicide 
application. Maintenance of new and existing habitat will be accomplished with 
the above techniques as well as other standard grassland habitat management 
practices. 

ii. On Mead, increase grassland development and management from an average of 
600 acres annually to 950 acres. Note: for Mead, grassland management is 
focused primarily on waterfowl nesting habitat and the goal of 20% or less 
brush composition is not feasible on the entire property. Thus, this goal was 
tailored to the property. For management practices to be used, see i. above. 

iii. Increase average annual acres treated with prescribed fire on all four properties 
from an average of 1,080 acres to 1,300 to improve and maintain suitable 
grassland habitat. 

iv. Increase grazing on Buena Vista, Leola, and Paul J. Olson (Mead is not suited 
for grazing, due to master plan objectives specific to this property). DNR plans 
to increase the current average of 1,200 acres grazed to 3,300 acres annually, 
which equates to 20% of nesting habitat for the 3 properties. Under the current 
Incidental Take Protocol (ITP) for GRPC, the maximum cumulative amount of 
suitable nesting habitat that can be managed with all practices during the 
avoidance (nesting) period (May 10-August 1) is 20%. This annual grazing 
acreage limit could be increased should producers be interested in late season 
grazing (post-August 1).  Any other grassland management practices may also 
be conducted outside of the avoidance period without violating the ITP. Other 
ITP’s and species management plans (e.g., Karner Blue Butterflies, Henslow’s 
Sparrows) also need to be considered when implementing grassland 
management practices on DNR-managed lands. While the grazing objectives 
are generalized for the 3 major general properties, grazing management plans 
focused on site-specific habitat goals will be used for implementation. 
Monitoring of grazing prescriptions will be conducted annually, and the 
prescriptions adjusted as needed.  
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v. Add two full-time LTEs to help achieve the increased habitat management goals 
and assist in delivering private lands initiatives. 

1. 1 LTE will be solely dedicated to habitat management. 
2. 1 LTE will work on both habitat management and private lands 

initiatives. 
vi. Expand permanent land protections and private lands initiatives on the SW 

Grasslands. Dovetail efforts with those ongoing in both the SW Grasslands 
project and the Southern Driftless Grasslands partnership, which encompasses 
the SW Grasslands. Total acreage goals will be recommended once a detailed 
landcover and/or habitat suitability analysis can be completed, should 
alternative 1 be chosen for implementation. 

vii. Increase permanent land protections through acquisition and easements on 
12,500 acres adjacent to Buena Vista, Leola, Paul J. Olson, and Mead to expand 
core grassland habitat areas and increase connectivity. The ultimate goal is a 
habitat base of 55,000 acres of permanent grassland habitat in the CWGCA. 

viii. Amend existing programs, including breaking down barriers to enrollment and 
create new voluntary private lands initiatives with an acreage goal of 12,500 
acres enrolled. (See Table 1A for detailed comparison of private lands 
initiatives by alternative, including a summary of appropriate existing 
programs). The Bureaus of Wildlife Management and Natural Heritage 
Conservation would be partners and co-contributors in establishing and carrying 
out private lands initiatives using both new and existing programs. 

1. Establish both a state easement and crop conversion program and 
subsidize CRP to incentivize enrollment (6,000-acre goal): 
Purchase long-term grassland easements with a working lands 
approach to allow limited grazing and post-nesting season hay harvest. 
Purchase agricultural easements to maintain an open landscape and 
prevent future housing development. Subsidize conversion of less 
favorable crops/rotations to small grain or grass-based agriculture 
(e.g., pay per acre rate to convert corn to small grains or grass, and 
cover expenses such as forgone income). Incentivize conservation 
grazing. Subsidize CRP incentives to increase appeal of programs in 
central Wisconsin. This initiative would be funded and led by DNR, 
but additional cooperators or funding could be sought (e.g., DATCP, 
USFWS, or other private entities). 

2. Receive assistance from statewide private lands 
coordinator/program: In conjunction with other initiatives already 
underway within the DNR Wildlife Management Bureau and the 
Bureau of Natural Heritage Conservation, use the services of a 
statewide private lands coordinator/program to plan and help 
implement private lands conservation initiatives in the CWGCA. An 
increase in private land efforts and possible hiring of a private lands 
coordinator is part of the wildlife program strategic plan. This work 
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would be DNR led and funded, however there is potential for funding 
and technical assistance to be provided by a non-governmental 
organization. The private lands coordinator would work with existing 
partners (e.g., Pheasants Forever Farm Bill Biologists, county grazing 
specialists, etc.) to evaluate responsibilities and roles to refocus and 
enhance private lands initiatives in central Wisconsin. In future private 
lands initiatives the Bureaus of Wildlife Management and Natural 
Heritage Conservation would be equal contributors.  

3. Establish a landowner incentive for converting marginal cropland 
to grassland (2,000-acre goal): Provide for five- to ten-year 
enrollments (upwards of fifteen if the landowner is interested) to 
convert marginal cropland to grasslands (similar to the DNR 
Landowner Incentive Program [LIP]). Through this incentive, land is 
to be rested 1-2 years, after which partial (up to 50%) hay harvest 
(post-nesting season) will be allowed, as will managed grazing. DNR 
will provide forb/grass seed mixes and a one-time per acre payment. 
Landowner will be responsible for seeding and invasive control.  

4. Create a Grassbank program (2,000-acre goal): Collaborate with 
producers adjacent to or within a set distance of either DNR-managed 
grassland or private protected grazing lands (e.g., easements). Grazers 
can rest their private grazing lands in exchange for being provided 
public lands to graze. Criteria will be established to ensure rested lands 
provide grassland nesting habitat (e.g., haying/grazing restrictions and 
habitat improvements will be implemented). This initiative could be 
funded completely by producers (cost of grazing infrastructure) or 
could be shared by the DNR and the producer. 

5. Prioritize tree/brush removal along roads and fence rows (1,500-
acre goal): Focusing on properties adjacent to public lands or private 
protected lands (e.g., easements). Use existing programs, including 
LIP and other partnerships, to provide funds for landowners or 
contractors to remove trees and brush. DNR could fund this initiative 
or could cost share with the landowner or contractor. 

6. Establish state set-aside program (1,000-acre goal): Rent irrigated 
cropland for a ten-year period. Pay to establish low-cost, low-
maintenance perennial grassland cover on those cropland acres. 
Haying/clipping would only be allowed outside of the nesting season. 
Costs would be covered by DNR, and cooperators for additional 
funding would be sought (e.g., DATCP or other private entities). 

ix. Continue annual population monitoring using lek surveys and expand survey 
efforts to include SW Grasslands post-translocation.  

x. Conduct a phased translocation of 60-90 GRPC females to Leola (the property 
most at risk of local extirpation). Translocate 60-90 males and females (to 
establish a breeding population) to the SW Grasslands (goal of 120-180 birds 
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total). Translocations will take place in three phases over the course of the ten-
year plan. Each phase will consist of a translocation of 20-30 individuals 
(contingent on future agreement with donor state). 

xi. Conduct pre- and post-translocation genetic analysis via feather collection on 
leks as warranted to measure effectiveness of translocations. 

xii. Expand department involvement in GRPC education and outreach, focusing on 
collaboration with the University of Wisconsin–Stevens Point (UWSP) and 
hosting both pasture walks and landowner workshops. UWSP would take the 
lead via their extension program. 

b. Expected Outcomes: This alternative provides the maximum likelihood of securing a 
self-sustaining GRPC population in Wisconsin, with a significantly high investment of 
resources. Use of all management techniques listed above will promote spatial and 
temporal heterogeneity in the vegetation structure of grassland systems and confer 
substantial benefits to numerous grassland birds, including GRPC, as well as to 
mammals, insects, and other wildlife species. In human-modified landscapes, such 
practices are critical to providing attractive, high-quality habitat for Greater Prairie-
chickens during all life history stages.  

Adding to the permanently protected grassland habitat base in the CWGCA 
through acquisitions and easements by the state along with extensive private lands 
initiatives will help improve the habitat matrix for GRPC at the landscape-scale, thus 
counteracting the significant degradation of habitat that has taken place over the last 65 
years on private lands surrounding current grasslands managed for chickens.   

Translocations are intended to increase both genetic diversity in the Leola 
population and to establish a new subpopulation in the SW Grasslands. Establishing a 
new subpopulation in the SW Grasslands will greatly reduce risk of species extirpation 
in the state. While we recognize it would be ideal to establish a new subpopulation 
closer to the existing population in central Wisconsin (within the normal dispersal 
range of prairie-chickens), an analysis of land use showed that there were no landscapes 
closer than the SW Grasslands to qualify for establishment of a new subpopulation.  
Research has shown in some circumstances, translocations are imperative to increase 
gene flow among isolated populations (Zimmerman et al. 2019), similar to those we 
have in central Wisconsin, where dispersal between properties is low to none. Past 
studies have indicated that translocation efforts have mixed results; some efforts 
resulted in long-term success; others ended in failure shortly after release. Failures have 
come through either direct mortality of translocated birds or lack of long-lasting genetic 
exchange (Reese and Connelly 1997, Roy and Gregory 2019). Successful translocation 
initiatives have often employed a “few and frequent” strategy, where a relatively low 
number of individuals are translocated over several years (Reese and Connelly 1997, 
Hagan et al. 2004, Zimmerman et al. 2019).  Thus, the release schedule we suggest 
would involve several translocation events over the duration of this plan. Annual 
monitoring prairie-chicken populations will allow DNR to track response to habitat 
development and management efforts, which will also require continued monitoring.  
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c. Justification: The “Threats to the Greater Prairie-chicken” section of the plan details 
how habitat loss, fragmentation, and degradation, small and isolated subpopulations, 
and landscape-level land use changes have contributed to the decline in the GRPC 
population in Wisconsin. The loss of small-grain and grass-based agriculture and a shift 
to center-pivot row crop agriculture, clean-farming practices, reforestation, and urban 
development have been found to be the likely main causes in the GRPC decline. The 
“Habitat Management” section of the plan explains in detail how the aforementioned 
habitat management practices and private lands initiatives have the potential to curb 
this decline by restoring the quality habitat to the point of increasing the GRPC 
population. If no additional management actions are taken in the next 50 years, the 
population viability analysis indicates that although subpopulations of GRPC will 
persist in the CWGCA, they will experience further range contraction and will go 
extinct at one or more sites (likely Leola and/or Mead).   
 Private lands initiatives, acquisitions and easements would be focused primarily 
around Paul J. Olson Wildlife Area as it houses the second largest subpopulation of 
prairie-chickens in Wisconsin. Adding new, permanently protected habitat adjacent to 
Paul J. Olson Wildlife Area, as well as between Paul J. Olson and Mead Wildlife Areas 
will help improve the likelihood of self-sustaining subpopulations and promote 
dispersal between the two properties, while reducing risk from stochastic events such as 
extreme weather. Protecting and creating habitat between Buena Vista and Leola will 
serve the same benefits for those subpopulations. 
 Opportunities and existing habitat on private lands are more abundant in the area 
surrounding Paul J. Olson Wildlife Area compared to other wildlife areas in the 
CWGCA, so habitat acreage goals for the property were adjusted downward compared 
to the Buena Vista-Leola complex to reflect the more favorable landscape.  
 Including all initiatives and habitat management practices described on all land-
ownership types, the 55,000-acre base grassland core habitat goal was arrived at 
through much discussion with the Advisory Committee and via a meta-analysis of prior 
research on GRPC and closely related area-sensitive species. Hamerstrom and 
Hamerstrom (1951) found that approximately 50 acres per lekking male would be the 
minimum sufficient amount for supporting a population. The largest population 
estimate from Wisconsin’s annual GRPC lek survey occurred in the early-1980s when 
approximately 1,121 male GRPCs were counted throughout central Wisconsin (see Fig. 
2).  Using the recommendation from Hamerstrom and Hamerstrom (1951) of 50 acres 
per lekking males would thus equate a minimum grassland acreage of 56,050 acres. 
Sample and Mossman (1997) suggested a minimum of 10,000-50,000 acres of 
grassland habitat to sustain GRPC in Wisconsin. The goal set forward in the 2004-2014 
WI GRPC plan was 49,660 grassland acres. Finally, taking note from other closely 
related species, the Attwater’s prairie-chicken in coastal Texas is said to require a 
minimum of 70,000-acres of suitable habitat within a hospitable landscape (Toepfer 
2007). Considering these reasons, available landowner types and habitat that currently 
exists on the landscape, and that alternative 1 is structured to request the largest number 
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of resources, 55,000 acres was set as the base goal, with each following alternative 
having decreased base acreage goals.  
 Establishing a subpopulation in the SW Grasslands provides a safeguard should a 
catastrophic event occur in one of the central Wisconsin subpopulations, such as an 
extreme weather event. This is a common requirement for considering the down-listing 
or delisting of threatened and endangered species (Morrow et al. 2004). 
 Extensive (frequent and fewer individuals per event) translocations from an out-
of-state donor population will be required not only to increase genetic diversity for the 
Leola Wildlife Area GRPC population, but also to establish the new subpopulation in 
the SW Grasslands. Recent analyses suggest that translocations are needed to reduce 
the risk of local extinction on Leola Wildlife Area. Also, in-state translocations (e.g., 
from Buena Vista WA to SW Grasslands) are not advised, as it would adversely affect 
the long-term persistence of GRPC in the CWGCA (Hardy et al. 2018).  
 Annual population monitoring would need to be expanded to the SW Grasslands 
to monitor establishment and persistence of the species on that landscape. 

d. Costs compared to current management (see Appendix A for budget breakdown): 
i. $31,860 annually (ten-year total: $318,600) for increased habitat management 

efforts on the four DNR-managed properties in the CWGCA. 
1. $31,010 annually (ten-year total: $310,000) for brush management 

including: brush and tree removal, herbaceous mowing/haying, 
grazing, and herbicide application. 

2. $850 annually (ten-year total: $8,500) for increased use of prescribed 
fire. 

ii. $795,250 annually (ten-year total: $7,952,500) for private lands initiatives (see 
table below). 

iii. $70,000 (wages + fringe) annually (ten-year total: $700,000) for two full-time 
LTEs. 

1. One full time LTE will be dedicated solely to habitat management. 
2. One full time LTE will be dedicated to habitat management and 

private lands initiatives as needed.  
iv. $40,000 annually (ten-year total: $400,000) for three phases of translocation 

efforts to the CWGCA and SW Grasslands. 
v. $7,500 annually (ten-year total: $75,000) for genetic analyses of feathers pre- 

and post-translocation efforts in the CWGCA and post-translocation in the SW 
Grasslands. 

vi. $3,265,625 annually (ten-year total: $32,656,250) for permanent land 
protections including acquisition and permanent easements on the CWGCA. 

1. 12,500-acre goal 
a. 6,250 acres for acquisition, $3,100/acre average cost 
b. 6,250 acres for easement, $2,125/acre average cost 

vii. $1,000 annually (ten-year total: $10,000) for expanded public education and 
outreach. 
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viii. $4,700 annually (ten-year total: $47,000) for GRPC monitoring in the SW 
Grasslands. 

ix. Cost estimates for increased habitat management, private lands initiatives, and 
acquisition and easements in SW Grasslands will need to be deferred until a 
more in-depth landcover and habitat suitability analyses can be conducted 
should alternative 1 be chosen; costs are likely to be significant, meaning that 
the cost for the grand total below may be an underestimate. 

x. Grand total: $4,215,935 (ten-year plan total: $42,159,350) 
3. Alternative 2 

a. This alternative is the same as Alternative 1 (above), except acreage goals for private 
lands initiatives and permanent land protections are reduced, and it does not include 
establishment of a new subpopulation in the SW grasslands.  In Alternative 2, the 
acreage goal for private lands initiatives is 6,000 acres and the acreage goal for 
permanent land protections is 9,000 acres. These goals along with what already exists 
on the landscape would result in an overall habitat base of 40,000 total grassland acres 
in the CWGCA.  

b. Key Actions: 
i. Increase grassland habitat development and management on DNR-managed 

lands (Buena Vista, Leola, and Paul J. Olson) until less than 20% of the 
property is composed of trees or brush greater than 6-feet tall. (see details 
above) 

ii. Increase grassland development and management on Mead. (see details above) 
iii. Increase average annual acres of prescribed fire on all 4 DNR-managed 

properties. (see details above) 
iv. Increase annual prescribed grazing on Buena Vista, Leola, and Paul J. Olson for 

grassland management. (see details above) 
v. Add two full-time LTEs to complete increased habitat management efforts and 

assist in delivering private lands initiatives. (see details above) 
vi. Permanent land protections, including acquisition and easements on 9,000 acres 

adjacent to Buena Vista, Leola, Paul J. Olson, and Mead to expand core habitat 
areas and increase connectivity. Build a total overall grassland habitat base of 
40,000 acres of grassland in the CWGCA. 

i. Amend existing programs, including breaking down barriers to enrollment 
and create new voluntary private lands initiatives with an acreage goal of 
6,000 acres. 

1. Private lands initiatives (see Table 1A for detailed comparison of 
private lands initiatives by alternative). 
a. Establish both a state easement and crop conversion 

program and subsidize CRP to incentivize enrollment 
(2,000-acre goal): see description in Alternative 1. This 
initiative would only be implemented in this alternative if 
additional outside funding sources can be secured (e.g., RCPP 
funds). 
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b. Receive assistance from Statewide private lands 
coordinator/program: see description in Alternative 1.  

c. Establish a landowner incentive for converting marginal 
crop land to grassland (1,000-acre goal): see description in 
Alternative 1. 

d. Create a Grassbank program (1,500-acre goal): see 
description in Alternative 1.  

e. Prioritize tree/brush removal along roads and fence rows 
(1,000-acre goal): see description in Alternative 1. 

f. Establish state set-aside program (500-acre goal): see 
description in Alternative 1. This initiative would only be 
implemented in this alternative if additional outside funding 
sources can be secured (e.g., DATCP or other private entities). 

ii. Continue annual population monitoring using lek surveys. 
iii. Conduct a phased translocation of 60-90 GRPC hens to Leola. (see details 

above) 
iv. Conduct pre- and post-translocation genetic analysis via feather collection. 
v. Expand department involvement in GRPC education and outreach. (see 

details above) 
b. Expected Outcomes: This alternative has a lower likelihood of securing a self-

sustaining population of GRPC in Wisconsin compared to Alternative 1. This 
alternative has a lower investment of financial and staffing resources compared to 
Alternative 1. Use of management techniques promotes spatial and temporal 
heterogeneity in the vegetation structure of grassland systems and confers 
substantial benefits to populations of numerous grassland birds, including Greater 
Prairie-chickens, as well as other grassland taxa. In human-modified landscapes, 
such practices may be the key to providing attractive, high-quality habitat for 
Greater Prairie-chickens during all life-history stages.   
 Translocations are intended to increase genetic diversity within the 
subpopulation (see additional details under Alternative 1). Annual population 
monitoring will allow DNR to track GRPC response to habitat development and 
management efforts. 

c. Justification: The “Threats to the Greater Prairie-chicken” section of the plan details 
how habitat loss, fragmentation, degradation, small and isolated subpopulations, and 
landscape-level land use changes have contributed the decline in the GRPC population 
in Wisconsin. The loss of small-grain, and grass-based agriculture and a shift to center-
pivot row crop agriculture, clean-farming practices reforestation and urban 
development have been found to be the likely main causes in the GRPC population 
decline. The “Current Management” section of the plan explains in detail how the 
aforementioned habitat management practices and private lands initiatives have the 
potential to curb this decline by restoring quality habitat to the point of increasing the 
GRPC population. If no additional management actions are taken in the next 50 years, 
the population viability analysis indicates that although subpopulations of GRPC will 
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persist in the CWGCA, they will experience further range contraction and will go 
extinct one or more sites (likely Leola and/or Mead).  Private lands initiatives, 
acquisitions and easements would be focused primarily around Paul J. Olson Wildlife 
Area as it houses the second largest subpopulation of prairie-chickens in Wisconsin. 
Adding new, permanently protected habitat adjacent to Paul J. Olson Wildlife Area, as 
well as between Paul J. Olson and Mead Wildlife Areas will help improve the 
likelihood of self-sustaining sub populations and promote dispersal between the two 
properties, while slightly reducing risk from stochastic events such as extreme weather. 
Protecting and creating habitat between Buena Vista and Leola will serve the same 
benefits for those subpopulations. 
 Opportunities and existing habitat on private lands are more abundant in the area 
surrounding Paul J. Olson Wildlife Area compared to other wildlife areas in the 
CWGCA, so habitat acreage goals for the property were adjusted downward compared 
to the Buena Vista-Leola complex to reflect the more favorable landscape.  
 Based on published models, translocations could improve genetic diversity and 
reduce risk of extirpation (Zimmerman et al. 1997, Morrow et al. 2004, Hardy et al. 
2018). Expanded outreach and education can help draw attention and support to the 
species and landscape.  

c. Costs compared to current management (see Appendix A for budget 
breakdown): 

i. $31,860 annually (ten-year total: $318,600) for increased habitat 
management efforts on managed properties in the CWGCA. 

ii. $302,000 annually (ten-year total: $3,020,000) for private lands initiatives 
(see detailed table below). 

iii. $70,000 (wages + fringe) annually (ten-year total: $700,000) for two full-
time LTEs to help conduct increased habitat management efforts. 

iv. $11,000 annually (ten-year total: $110,000) for three phases of 
translocation efforts to Leola. 

v. $7,500 annually (ten-year total: $75,000) for genetic analyses of feathers 
pre- and post-translocation efforts in the CWGCA. 

vi. $2,351,250 annually (ten-year total: $23,512,500) for permanent land 
protections including acquisition and easement on the CWGCA. 

1. 9,000-acre total goal. 
a. 4,500 acres for acquisition, $3,100/acre average cost. 
b. 4,500 acres for easement, $2,125/acre average cost 

vii. $500 annually (ten-year total: $5,000) for expanded public education and 
outreach. 

viii. Grand total: $2,774,110 (ten-year plan total: $27,741,100) 
4. Alternative 3 

a. Description: This alternative is the same as Alternative 2 with the following 
exceptions: only 1 full- time LTE is requested; no translocations are recommended. 
Private lands initiatives are reduced to 2 initiatives. Acreage goals for private lands 
initiatives are reduced to 3,500 total acres and there is no set acreage goal for 
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permanent land protections; these would be purchased opportunistically. The overall 
core habitat goal is 35,000 total grassland acres in the CWGCA (reference alternatives 
1 & 2 for details).  

b. Key Actions: 
i. Increase grassland habitat development and management on DNR-managed 

lands (Buena Vista, Leola, and Paul J. Olson) until less than 20% of the 
property is composed of trees or brush greater than 6-feet tall. (see details 
above). 

ii. Increase grassland development and management on Mead. (see details above). 
iii. Increase average annual acres treated with prescribed fire on all 4 DNR-

managed properties. (see details above). 
iv. Increase annual prescribed grazing on Buena Vista, Leola, and Paul J. Olson for 

grassland management. (see details above). 
v. Add one full-time LTE to help complete increased habitat management efforts 

and assist in delivering private lands initiatives. (see details above) 
vi. Engage in permanent land protections including acquisition and easements 

focusing on areas near or adjacent to Buena Vista, Leola, and Paul J. Olson, 
only acquiring areas near or adjacent to Mead where the most benefit to 
multiple species occurs. Build a total overall habitat base of 35,000 acres of 
grassland in the CWGCA. 

vii. Amend existing programs, including breaking down barriers to enrollment and 
create new voluntary private lands initiatives with an acreage goal of 3,500 
acres enrolled. 

1. Private lands initiatives (see Table 1A for detailed comparison of 
private lands initiatives by alternative). 
a. Prioritize tree/brush removal along roads and fence rows 

(1,500-acre goal): see description in Alternative 1. 
b. Establish state set-aside program (2000-acre goal): see 

description in Alternative 1. This initiative would only be 
implemented in this alternative if additional outside funding 
sources can be secured (e.g., DATCP or other private entities). 

viii. Continue annual population monitoring using lek surveys. 
ix. Genetic analysis of feathers to monitor genetic diversity in the population. 

c. Expected Outcomes: Reduced costs compared to Alternatives 1 & 2, however there is 
a greatly reduced likelihood of securing a self-sustaining population of GRPC in 
Wisconsin and we may only maintain current population levels. Management 
techniques promote spatial and temporal heterogeneity in the vegetation structure of 
grassland systems and confer substantial benefits to numerous grassland birds, 
including Greater Prairie-chickens, as well as other grassland taxa. In human-modified 
landscapes, such practices may well be the key to providing attractive, high-quality 
habitat for Greater Prairie-chickens during all life-history stages.  Annual population 
monitoring will allow DNR to track GRPC response to habitat development and 
management efforts. 
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d. Justification: This alternative could possibly meet the minimum requirements needed 
to secure a self-sustaining population of prairie-chickens in central Wisconsin. Buena 
Vista and Leola Wildlife Areas are close in proximity and provide the best opportunity 
to increase connectivity and dispersal between properties. Emphasis on a single 
population carries demographic risk, as isolated populations are more susceptible to 
stochastic events such as extreme weather. 
 This alternative maintains some level of investment in prairie-chickens, which 
have a storied history in Wisconsin with dedicated and diverse stakeholders.  

e. Costs compared to current management (see Appendix A for budget breakdown): 
i. $31,860 annually (ten-year total: $318,600) for increased habitat management 

efforts on the four managed properties in the CWGCA. 
ii. $63,000 annually (ten-year total: $630,000) for private lands initiatives. 

iii. $35,000 (salary + fringe) annually (ten-year total: $350,000) for one full-time 
LTE to help conduct increased habitat management efforts. 

iv. $1,000 annually (ten-year total: $10,000) for genetic analyses of feathers. 
v. Grand total: $130,860 (ten-year plan total: $1,308,600) 

5. Alternative 4 
a. Description: Discontinue work specific to Greater Prairie-chickens but continue 

current grassland habitat management on DNR-managed lands in central Wisconsin to 
benefit all grassland-dependent species. 

b. Key Actions:  
i. The Department will discontinue all GRPC research and monitoring and invest 

no new resources into GRPC habitat management, monitoring, research, or new 
initiatives. There may be potential for other groups (e.g., University of 
Wisconsin–Stevens Point) to continue monitoring, and/or research, and/or 
efforts.  

ii. The Department will continue grassland habitat management on public lands in 
the CWGCA using established management practices.  

c. Expected Outcomes: Maintaining quality grassland habitat will help sustain 
populations of numerous grassland-dependent species, as well as benefit water and soil 
quality. Recent analyses suggest GRPC could persist for decades on Buena Vista and 
Paul J. Olson Wildlife Areas, without additional investment or intervention; however, 
the population would likely face decreased genetic fitness and eventually become 
functionally extinct or extirpated. Any resources saved would be redirected to high-
priority grassland habitat management in the CWGCA. New (limited) recreational 
opportunities for the properties could be explored. 

d. Justification: The financial and staffing resources needed to secure a self-sustaining, 
genetically viable GRPC population may be unattainable given the habitat needs of the 
species and the current habitat composition of the agricultural landscape in central 
Wisconsin. Grass-based agriculture has been declining in the CWGCA since the 1950s, 
replaced by more intensive and unsuitable agricultural land uses. Statewide, the 
agricultural, surrogate grasslands (pastures, grass hay fields, small grains) that replaced 
the original native prairie have declined 80 percent from their peak of 9.8 million acres 
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in the early 1950s. To help maximize the likelihood of securing a self-sustaining GRPC 
population, extensive (to an unknown degree) new tracts of suitable grassland would 
need to be established, protected, and managed over the long term, requiring a 
significant investment of resources.  

GRPC populations in Wisconsin have declined significantly in recent decades 
primarily due to these changes in land use practices and loss of habitat. As a result, only 
small, isolated populations remain, leading to decreased genetic fitness. Repeated 
translocations – perhaps indefinitely – would be required to maintain or increase 
genetic diversity. Translocations are expensive and time-consuming, and the 
effectiveness of translocations for genetic rescue has varied (Zimmerman et al. 1997, 
Roy and Gregory 2019).  

It may be that the small population size and compromised genetics of GRPC in 
Wisconsin are a reflection that the species is already in the midst of an extinction 
vortex, meaning that no amount of effort or resources or additional grassland is 
guaranteed to sustain GRPCs over the long-term. 
 The Wisconsin prairie-chicken population occurs on the fringe of the species’ 
range and likely has no bearing on the range-wide viability of the species, as healthier 
populations exist in the Great Plains – although even some of those populations are 
now struggling.  

Grassland management remains a critical conservation priority for DNR, and 
wildlife areas in the CWGCA represent some of the largest remaining tracts of 
grassland in the state. Continued management for open, early successional habitat in the 
CWCGA will benefit many grassland-dependent species, including 42 Species of 
Greatest Conservation Need.  

 
e. Costs compared to current management: Discontinuation of surveys and monitoring 

of GRPC would yield an annual savings of approximately $4,700, (ten-year total: 
$47,000). Funds saved through discontinuation of survey efforts should be reallocated 
to the four properties (Buena Vista, Paul J. Olson, Leola, and Mead) within the 
CWGCA for priority grassland work. 
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Table 1A. Private Lands initiatives, note 
this table does not include private lands 
programs that already exist  
Private Lands Initiatives 
(For a full description see management 
alternative 1) 

Acreage 
Goal 

Cost Estimate  Included in 
Alternative:  

1: Establish state easement, crop conversion 
program, and subsidize conservation reserve 
program (CRP) to incentivize enrollment 

Alt. 1= 
6,000 acres 
Alt. 2= 
2,000 acres 
 

Easement of crop land 
$2500/acre 
Easement of 
hay/pasture 
$1750/acre 
 
Conversion to small 
grains $225/acre 
 
Conservation grazing 
incentive: 
$100/acre converting 
cropland to pasture 
$60/acre defer grazing 
$50/acre converting 
hay to pasture 
$30/acre for converting 
from continuous to 
rotational grazing 
 
CRP incentive $50/acre 
 
Total cost  
Alt. 1= $6,787,500 
Alt. 2=$2,262,500 

1  
2- if additional 
funding source 
can be secured 

2: Establish a landowner incentive for setting 
aside marginal crop land (similar to LIP).  

Alt. 1= 
2,000 acres 
Alt. 2= 
1,000 acres 

$125/acre for cool 
season grasses, extra 
$25/acre for diverse 
native planting 
 
Total Cost 
Alt. 1= $250,000 
Alt. 2= $200,000 

1 
2 

3: Grassbank Program. Alt. 1=2,000 
acres 
Alt. 2= 
1,500 acres 
Alt. 3= 
2,000 acres 

$20/acre incentive 
 
Total Cost 
Alt. 1=$40,000 
Alt. 2=$20,000 
Alt. 3=$30,000 

1 
2 
3 
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Additionally, the goal of the plan is also to take advantage of existing private lands programs and 
breakdown barriers to enrollment in programs within the CWGCA. Specific issues to be 
addressed include but are not limited to: 

d. Write a letter of support to have the Conservation Reserve Program State Acres 
for Wildlife Enhancement (CRP SAFE) practices moved back to the continuous 
CRP sign up instead of in the general CRP sign up.  

e. Engage with the appropriate individuals/team with a request to have the central 
WI grasslands area identified as a wildlife priority area for CRP ranking/scoring. 

f. Attend NRCS’ local work group meetings/comment periods to participate in 
directing how NRCS dollars are spent in the area to ensure DNR and NRCS 
habitat practices align within this landscape. Share support of grassland 
management practices screening high for the Environmental Quality Incentives 
Program (EQIP) (currently some grass and some tree planting practices both 
screen high in our local work group). 

Programs that already exist that should be promoted via this plan: 

h. Conservation Reserve Easement Program (CREP) easements via Farmland 
Service Agency, County Programs, Department of Agriculture, Transportation 
and Consumer Protection, etc. 

i. Grassland Agricultural Lands Easements via the Natural Resources Conservation 
Service (NRCS) 

4: Prioritize tree/brush removal along fence 
rows. 

Alt. 1= 
1,500 acres 
Alt. 2= 
1,000 acres 
Alt. 3= 
1,500 acres 

$200-$600/acre 
depending on brush 
density and ease of 
removal 
 
Total Cost 
Alt. 1=$600,000 
Alt.2 =$400,000 
Alt. 3=$600,000 

1 
2 
3 

5: Rent irrigated crop land, 10-year set aside. Alt. 1= 
1,000 acres 
Alt. 2= 500 
acres 

$250-$300/acre 
 
Total Cost 
Alt. 1=$275,000 
Alt. 2=$137,500 

1  
2- if additional 
funding can be 
secured 

Sum  Alt. 1=$7,952,500 
Alt. 2=$3,020,000 
Alt. 3=$630,000 
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j. County funding/initiatives 
k. Central Wisconsin Regional Conservation Partnership Program (RCPP) project 

(NRCS) 
l. Grassland CRP program (FSA)- pays producers per acre payment for land already 

in grass cover and allows for some management (e.g., haying, grazing) with a few 
restrictions.  

m. Producer-led watershed group (DATCP) 
n. Explore Audubon’s Conservation Ranching Certification Program.   
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APPENDIX B: CURRENT HABITAT COSTS AND INCREASED HABITAT 
MANAGEMENT COST ESTIMATES 
 

Current Estimated Habitat Costs: 

Fiscal Year Buena Vista 
Paul J 
Olson Leola Mead Total 

2018 $44,512 $31,252 $1,600 $14,612 $91,976 
2019 $36,369 $31,631 $6,650 $10,365 $85,015 
2020 $49,387 $33,291 $10,850 $5,805 $99,333 
Total $130,268 $96,174 $19,100 $30,782 $276,324 
Average $43,423 $32,058 $6,367 $10,261 $92,108 

 

Estimated Increased Habitat Management Costs: 

*These figures are estimates of the increased cost to habitat management on state-owned 
lands based on the most current information available and are subject to change over the 

10-year plan as staffing, equipment, bidding processes, etc., are all variable. 
 
Grassland development, enhancement and maintenance goal: Increase or maintain 
management practices so that after ten years, less than 20% of each property is composed 
of brush/shrubs higher than 6’ tall and is instead replaced with quality grassland habitat. 
Mead: this goal is not feasible on the entire property and thus the goal is to increase 
grassland management from 600 acres average annually to 950 acres.  

Annual anticipated cost increase for all properties for all mechanical treatments: $31,010 

Treatment (annual 
increase in cost) 

Buena 
Vista 

Leola Paul J Olson Mead 

Hay Harvest No 
increase in 
cost 

No increase 
in cost 

No increase 
in cost 

No increase in cost 

Share Crop/Food 
Plots 

No 
increase in 
cost 

No increase 
in cost 

No increase 
in cost 

No increase in cost 

Brush/Tree 
Mowing 

$8,100 $180 $6,000 $2,800 

Herbaceous 
Mowing 

$0 $20 $250 $460 

Herbicide 
Spraying 

$8,300 $0 $2,800 $2,100 

Total Annual 
Increase 

$16,400 $200 $9,050 $5,360 

Ten-year Increase $164,000 $2,000 $90,500 $53,600 
Total Annual 
Acreage Increase 

280 22 140 250 
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Total 10-year increase in cost for all properties: $310,100 

Prescribed fire. Goal: Increase average annual prescribed fire on two properties by 50%; 
from an average of 1,080 acres burned to 1,300 acres burned. 
  

Annual Increase in prescribed burning: $850 

Total 10-year increase in cost for all properties: $8,500 

Grazing. Increase grazeable acres on properties to 8,000 acres. (Grazing will not be 
suitable at Mead). 

Property Investment in grazing infrastructure 
Buena Vista $27,000 (includes fence line mowing, installation of new pasture fence 

and grazing plan development) 
Leola No increased cost 
Paul J Olson $29,000 (includes solar electric fence, new ponds, mowing, 

maintenance, and plan development) 
This increase in grazing will require an initial investment to secure infrastructure. 
However, there is long-term return on the initial investment via rental rates, and the 
ability to use the infrastructure ten years beyond the life of this plan. Over the 10-year 
period we do not expect a net increase in cost to the Department.  

  

Annual habitat management cost increases for all properties and all treatments 
$31,860 annually, for course of 10-year plan: $318,600 

Property Increase in annual 
acres burned 

Increase in annual 
costs 

Ten-year 
increase 

Paul J Olson 70 $350 $3,500 
Mead 100 $500 $5,000 



 

 

APPENDIX C: COMMENT SUMMARY FROM 2022 PUBLIC INPUT PROCESS 
Public Input Process After completing a first draft of the Wisconsin Greater Prairie-Chicken 
Management Plan, 2022-2032 in January of 2022, the Wisconsin DNR sought public comment 
on the proposed plan. The draft was made available online and a press release, several Gov 
Delivery messages and social media posts were published to inform people interested in GRPC 
of the opportunity to submit comments. A virtual public open house was also held to inform the 
public of key components of the plan and the four management alternatives, attendance reached 
80 members of the public at one point in the meeting. Public response was high, and three 
hundred and sixty-five comments were received via email and by mail. 

 The most common theme among received comments emphasized the commentors 
support for continued management of GRPC in Wisconsin. We received two hundred and 
seventy-four comments supporting alternative 1, the alternative with the highest level of required 
resources with best expected outcome for future GRPC populations. Sixteen comments were in 
favor of alternative 2, which had scaled down acreage goals for permanent protections and 
private lands initiatives. Nine comments were in favor of alternative 3, which had no established 
permanent land protection goals, and few included private lands initiatives. Sixteen comments 
were in favor of alternative 4, which proposed a complete cessation of GRPC specific related 
management by the Department. Six comments were in favor of alternatives 1 or 2, fourteen 
comments were in favor of alternatives 1, 2 or 3 and thirty comments did not state which 
alternative was preferred. Other common themes in comments centered around revisions that 
should be made to the final plan including focusing efforts for permanent land protections and 
private lands initiatives within the project boundaries for the three core properties: Buena Vista, 
Leola, and Paul J. Olson, and removing translocations as a key action in the final plan.  

 Changes made to the plan as a result of public comments included formulating a “hybrid” 
alternative that took the best components of the four draft alternatives and focused goals for 
future management to be realistically achievable in a ten-year time frame. Alternative 1 was used 
as the basis for future management with several key changes. More details on how comments on 
the draft alternatives formed the final plan for future management are detailed below. 

 

 

 

 

 

 

 

 

 



 

 

Figure C1: Summary of Public Comments Received  

 

Focusing permanent land protections and private lands initiatives  

Sixteen commentors stated they preferred Alternative 1 for future management but indicated that 
the most effective way to utilize resources would be to focus on the areas within current project 
boundaries of the three core properties where GRPC currently exist (Buena Vista, Leola, and 
Paul J. Olson Wildlife areas) and lands between the 3 project boundaries that could serve as 
potential corridors (hereafter, “core area”). The draft of Alternative 1 focused on the entire 
Central Wisconsin Conservation Grassland Area. The area of focus was scaled down to make the 
largest impact possible nearest to existing populations, if successful, and populations increase, 
expanding goals to the CWGCA may be warranted. This reduced the overall land base of focus 
from approximately 750,000-acres to 100,000-acres. As such, and to reduce costs, acreage goals 
for permanent protections and private lands initiatives were also reduced from 25,000-acres to 
8,000-acres. With Advisory Committee support this was one of the largest revisions to 
Alternative 1 that resulted in the final plan for future management. 
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Eliminating translocations or establishment of a second sub-population 

Seven commentors and most Advisory Committee members agreed that translocations or 
establishment of a second subpopulation of GRPC would be an inappropriate use of resources at 
this time. This is another key action that could be revisited in the next iteration of the plan should 
the plan succeed in increasing the GRPC population. As reviewed above in the background of 
the plan, research has shown mixed results following translocation efforts and are not always as 
successful as anticipated. Additionally, our neighboring states are experiencing substantial 
GRPC population declines as well and are not able to provide birds for translocation at this time. 
The Committee believes focusing resources on habitat creation and improvement are the most 
imperative key action for the course of this plan.   

Other revisions or reoccurring themes 

It was brought to the Committee’s attention during the public comment period that several solar 
energy farms are in the planning stages for areas close by to the existing GRPC populations. It is 
unknown if areas underneath solar panels could be utilized by GRPC for brooding or other life 
history needs and there is also a paucity of research on how WI GRPC may be negatively 
impacted by this form of infrastructure. Resulting from these comments, the Committee added an 
additional research priority to assess this development.  

Many commentors volunteered their money or time to help GRPC management in the state. 
DNR’s GRPC management web page was updated to explain ways the public can get involved in 
GRPC management and conservation.  

 

 

 

 

 

 

 

 

 

 

 

 

   



 

 

APPENDIX D: LANDCOVER AND EASEMENT MAPS  
 

Figure D1: Buena Vista Wildlife Area land cover and easement map  

 

 

 

 

 

 

 



 

 

Figure D2: Leola Marsh Wildlife Area land cover and easement map 

 

 

 

 

 

 

 

 

 

 

 



 

 

Figure D3. Paul J Olson Wildlife Area land cover and easement map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Figure D4. Map of target area for permanent lands protections and private lands initiatives for future 
management, first priority being within project boundaries (yellow bordered areas of Buena Vista, Leola 
and Paul J Olson) with second priority being the corridor areas between first, Buena Vista and Leola and 
secondly all other areas within the blue border. 

 

APPENDIX E: ADDITIONAL GREATER PRAIRIE-CHICKEN RESEARCH DETAILS 
Greater Prairie-chickens have long been studied across their range and in Wisconsin, and 
contemporary research efforts in recent years have continued to address knowledge gaps and 
provide guidance for management decisions.  Concerns have persisted about substantial long-



 

 

term population declines, loss of genetic diversity, continued land use change, sensitivity of 
prairie grouse to habitat loss and degradation, and the degree to which any, or all, of these factors 
have the future of prairie-chickens in Wisconsin.  Despite a long history of prairie-chicken 
management in the state, no formal population viability analysis or demographic population 
modeling effort have been conducted to date and the effects of land use change and habitat 
management on prairie-chicken populations in the CWGCA had remain largely unexplored.  
Beginning in 2013, the Wisconsin Department of Natural Resources initiated a multi-year 
collaboration with researchers from the University of Wisconsin-Stevens Point and University of 
Wisconsin-Madison to assess the current and long-term population viability of prairie-chickens 
in the state, quantify the effects of land use and habitat management practices on populations in 
the CWGCA, and develop recommendations for future management and conservation efforts 
directed at maximizing persistence and ultimately aiding recovery of this listed species. 

This appendix summarizes results of three recent analyses of Greater Prairie-chickens in 
central Wisconsin.  For the first analysis, spring counts of lekking Greater Prairie-chicken males 
collected at Buena Vista, Paul Olson, Leola, and Mead Wildlife Areas from 1950–2015 were 
used to evaluate a statistically-rigorous population viability analysis (PVA) and simulate the 
effects of numerous potential translocation programs on three metrics of long-term population 
viability.  The second analysis also used the spring lek count data mentioned previously to assess 
the influence of land cover and habitat management on prairie-chickens and annual population 
growth rates at each of the four core sites and evaluate trends in land cover change in the 
CWGCA and surrounding landscape for the land cover types that most strongly influenced 
prairie-chicken lek counts and growth rates.  Lastly, a demographic population model using data 
gathered from recent field studies (2007–2009 and 2014–2015) of radio-marked prairie-chickens 
in central Wisconsin was used to determine which vial rate(s), whether associated with 
reproduction, productivity, or survival, have the greatest influence on population growth of 
prairie-chickens in Wisconsin.  From these results, appropriate management actions can be 
developed to target those vital rates that have the most potential to influence prairie-chicken 
population growth. 

POPULATION VIABILITY ANALYSIS AND EFFECTIVENESS OF 
TRANSLOCATIONS AS A LONG-TERM CONSERVATION STRATEGY 

Methods 

Baseline viability analysis.— As a first step in assessing long-term viability of prairie-
chickens in the CWGCA, spring counts of lekking males prairie-chickens collected from 1950–
2015 were used as an index of population size and a count-based PVA incorporating annual 
stochasticity in growth rates was conducted for each of the four focal sites (BV, PO, LE, and 
ME).  Because prairie grouse have evolved a highly competitive polygynous mating strategy, the 
majority of males will not reproduce in any given year; therefore, an equal sex ratio was 
assumed, and analyses were conducted for breeding females.  Annual site-specific population 
growth rates (i.e., log(λ)) were calculated for each of the four focal sites. Then, four density-
dependent models (linear, quadratic, theta-logistic, Ricker) and a density-independent model 
were each fit to the observed growth rates and the best-fitting statistical model was selected for 
each site based on Akaike’s Information Criterion corrected for small sample size (AICc). Based 
on initial results, the best-supported model for each site was the Ricker model: 



 

 

 

where r = the average population growth rate, Nt = population size at time t, K = carrying 
capacity, and σ = annual variation in the growth rate. 

Parameter estimates for each site to simulate the fates of 10,000 populations for 50 years 
into the future and cumulative probability of quasi-extinction was calculated as the proportion of 
simulated populations that fell below the quasi-extinction threshold (in this case, Nx = 20 
breeding females) prior to or during each time step. For BV and PO, the survey counts from 
2015 (133 and 90 birds, respectively) were used as the initial population size for the simulations. 
Because LE and ME were already below the quasi-extinction threshold in 2015 (17 and 13 birds, 
respectively), 20 birds were added to each site prior to conducting simulations.  Each site was 
treated as independent of the others and movement of individuals between sites was not modeled 
because 1) there is comparatively little movement among sites in the CWGCA, and 2) any 
contributions of immigration and emigration to population growth are implicitly included in the 
site-specific log(λ) values.  

In addition to simulating site-specific extinction probability, two metrics of regional 
population viability were also calculated.  First, the probability of all four sites falling below the 
quasi-extinction threshold prior to or during each time step was estimated as a metric of regional 
extinction risk. In cases where ≥1 site remained extant, the average number of sites persisting in 
the CWGCA (i.e., 1–4) was also calculated. Finally, the uncertainty associated with all three 
metrics of viability was quantified using a non-parametric bootstrap approach to obtain quantiles 
and 95% confidence intervals. 

Translocation scenarios.— Following completion of the baseline PVA, additional PVAs 
were conducted under each of 216 alternative translocation scenarios split into two sets based on 
the source of translocated individuals.  For the first set of scenarios, all translocated birds came 
from a hypothetical outside population (e.g., Minnesota) of unlimited size and were added to one 
of the CWGCA populations prior to breeding during ≥1 time step.  Each scenario varied in level 
of effort (20 vs. 100 birds), frequency (a single translocation event vs. decadal translocations), 
and onset of translocation efforts (5, 10, 15, 20, 25, 30, 35, 40, or 45 years into the future), 
resulting in 36 scenarios per site (Fig. D1). 

For the second set of scenarios, it was assumed that no outside source of birds was 
available; instead, analyses simulated translocations of individuals from one of the two largest 
CWGCA populations (BV or PO) to one of the smaller populations (LE or ME).  Translocations 
only occurred if 1) the source population had ≥100 individuals prior to breeding in that year, and 
2) the target population was still above the quasi-extinction threshold (i.e., no “rescue effects”). 
As outlined above, the frequency and onset of translocations varied.  However, simulations 
always moved 20 birds rather than 100 birds because of the comparatively small size of the BV 
and PO populations.  Consequently, analyses of site-specific extinction probability did not 
consider level of effort, but instead considered either source population (BV or PO) for LE and 
ME or target population (LE or ME) for BV and PO, resulting in an additional 36 scenarios per 
site (Fig. D1).  

 



 

 

 

Figure E1.  Conceptual framework for development of 216 alternative translocation scenarios 
for Greater Prairie-chickens at four focal sites (Buena Vista, BV; Paul Olson, PO; Leola, LE; 
Mead, ME) in the Central Wisconsin Grassland Conservation Area (CWGCA), Wisconsin, USA.  

 

Results 

Baseline viability analysis.— Estimated probability of quasi-extinction in the next 50 
years varied substantially among the four sites (Fig. D2).  Buena Vista is the most likely to 
persist for 50 years (mean quasi-extinction probability = 0.015, 95% CI = 0–0.157), followed by 
Paul Olson (mean = 0.042, 95% CI = 0–0.323).  In contrast, both Leola (mean = 0.749, 95% CI = 
0.295–0.968) and Mead (mean = 0.596, 95% CI = 0.142–0.888) are highly vulnerable and may 
become unable to support prairie-chickens within the next 50 years, even with the immediate 
addition of 20 birds to each site.  Not surprisingly, estimates of long-term population growth 
rates (r) were greatest at BV, followed by PO, LE, and ME (Fig. D3a).  However, variability in 
the long-term growth rate (σ/r) followed the opposite trend.  Buena Vista exhibited the least 
variation in population growth, whereas variability at ME was occasionally orders of magnitude 
greater than variability at BV (Fig. D3b). Considering population size, average growth rate, and 
variability in annual growth, the four sites fall along a continuum of increasing vulnerability with 
BV being the least vulnerable, followed by PO, LE, and ME.  At the regional scale, it is highly 
unlikely that all four sites will simultaneously fall below the quasi-extinction threshold within 50 
years (mean < 0.001, 95% CI = 0–0.002; Fig. D4a).  Nonetheless, there is a potential for prairie-
chicken populations to experience a further range contraction in the CWGCA, with ≥1 site no 
longer supporting prairie-chickens over the same time period (mean number of extant sites = 
2.619, 95% CI = 2.083–3.294: Fig. D4b). 



 

 

 
Figure E2.  Cumulative probability of quasi-extinction for four populations of Greater Prairie-
chickens in the Central Wisconsin Grassland Conservation Area, Wisconsin, USA.  Solid lines 
denote average extinction probability and dashed lines denote 95% confidence intervals 
calculated from 10,000 non-parametric bootstrap replicates. 

 

 
Figure E3.  Average population growth rates (A) and variability in population growth (B) for 
four populations (Buena Vista, BV; Paul Olson, PO; Leola, LE; Mead, ME) of Greater Prairie-



 

 

chickens in the Central Wisconsin Grassland Conservation Area, Wisconsin, USA.  Quantiles 
and distributions were estimated from 10,000 non-parametric bootstrap replicates. 

 

 
Figure E4.  Cumulative probability of quasi-extinction for Greater Prairie-chickens in the 
Central Wisconsin Grassland Conservation Area, Wisconsin, USA (A) and the mean number of 
extant breeding sites with ≥ 20 individuals (B).  Solid lines denote average values and dashed 
lines denote 95% confidence intervals calculated from 10,000 non-parametric bootstrap 
replicates. 

 

Translocations from an outside source.— Translocations from an outside source led to 
the greatest reduction in extinction probability at the most vulnerable sites (Fig. D5).  At all four 
sites, the benefits of translocations increased with more birds introduced, decadal translocations 
rather than a single event, and earlier action, and all of these relationships became more 
pronounced at more vulnerable sites.  In terms of predicting change to extinction probability, 
level of effort (e.g., number of birds) was not particularly important for any of the focal sites, 
whereas frequency and onset of translocation events varied in their importance according to site 
vulnerability.  At the least vulnerable sites (BV and PO), frequency and onset of translocations 
were of roughly equal importance, while frequency was slightly more important than onset at LE 
and onset of translocations was overwhelmingly the best predictor of change in extinction 
probability at ME.  



 

 

 
Figure E5.  Influence of level of translocation effort (top row), frequency of translocation events 
(middle row), and onset of translocations (bottom row) on the change to site-specific quasi-
extinction probability for four populations of Greater Prairie-chickens in the Central Wisconsin 
Grassland Conservation Area, Wisconsin, USA.  Relative variable importance values are 
presented for each site and variable combination. 

 

In contrast, translocating birds to the least vulnerable sites had the largest influence on 
regional persistence, with the greatest benefits occurring when individuals were moved to BV 
(Fig. D6).  Onset of translocations was nearly as important as the target population, followed 
closely by frequency.  Early onset of translocation efforts was most important for increasing the 
number of extant populations remaining in the CWGCA after 50 years, but target population was 
also a very important predictor (Fig. D7).  However, in contrast to regional extinction 
probability, bolstering the most vulnerable sites yielded the greatest benefits.  For both regional 
metrics, decadal translocations had a larger impact than single events and 100 birds were 
preferable to 20, but it should be noted that level of effort was the least important predictor in 
both cases.  



 

 

 
Figure E6.  Influence of target population, onset of translocations, frequency of translocation 
events, and level of translocation effort on the change to regional quasi-extinction probability for 
Greater Prairie-chickens in the Central Wisconsin Grassland Conservation Area, Wisconsin, 
USA.  



 

 

 
Figure E7.  Influence of the onset of translocations, target population, frequency of translocation 
events, and level of translocation effort on the change to the number of extant populations of 
Greater Prairie-chickens in the Central Wisconsin Grassland Conservation Area, Wisconsin, 
USA.  

 

Translocations from within Wisconsin.— The patterns observed when considering 
translocations among Wisconsin populations were generally similar to simulated translocations 
from outside the state, but with different effects on donor vs. recipient populations (Fig. D8).  
For potential donor populations (BV and PO), translocations to LE or ME resulted in a slight 
increase in quasi-extinction probability that was similar regardless of frequency or target 
population.  Target population was a particularly poor predictor of change to quasi-extinction 
probability at PO, where random permutations actually decreased the prediction error relative to 
the original variable, as evidenced by the negative variable importance value (Fig. D8).  Onset 
was by far the most important predictor of change at both BV and PO; specifically, earlier onset 
of translocation efforts had a greater destabilizing effect on the source population, although the 
effect size was comparatively small in all cases.  Once again, frequency of translocation events 
was the most important predictor at LE, followed by onset, whereas onset was the most 
important variable for ME.  For both sites, translocations from BV had a greater benefit 
compared to translocations from PO, presumably because BV (as the most stable site) was more 
likely than PO to persist at or above the requisite threshold of 100 individuals that would allow a 



 

 

translocation of birds to a more vulnerable site.  However, the importance of source population 
was negligible compared to the importance of frequency or onset for LE or ME, respectively. 

 

 
Figure E8.  Influence of level of source or target population (top row), frequency of 
translocation events (middle row), and onset of translocations (bottom row) on the change to 
site-specific quasi-extinction probability for four populations of Greater Prairie-chickens in the 
Central Wisconsin Grassland Conservation Area, Wisconsin, USA.  

 

All within-state translocation scenarios caused a slight increase in regional quasi-
extinction probability regardless of frequency, onset, source, or target population (Fig. D9).  
Variable importance values for each of the four predictor variables were negative, indicating that 
random permutations were better predictors of change to extinction probability than the original 
variables.  In short: any translocation effort that involves removing individuals from BV or PO is 
likely to have a negative impact on regional persistence.  Additionally, translocating birds from 
BV or PO to LE or ME had a negative impact on the average number of extant populations in the 
CWGCA (Fig. D10).  Onset and frequency of translocation events were both strong predictors of 
change in the number of extant populations, target population was moderately important, but 
source population was an exceptionally poor predictor.  Although each scenario reduced the 
average number of extant populations to some degree, scenarios involving earlier action and 
decadal translocations to the most vulnerable population (ME) minimized the negative effects. 



 

 

 
Figure E9.  Influence of frequency, onset of translocations, source, and target population on the 
change to regional quasi-extinction probability for Greater Prairie-chickens in the Central 
Wisconsin Grassland Conservation Area, Wisconsin, USA.  



 

 

 
Figure E10.  Influence of the onset of translocations, frequency of translocation events, target, 
and source population on the change to the number of extant populations of Greater Prairie-
chickens in the Central Wisconsin Grassland Conservation Area, Wisconsin, USA.  

 

Conclusions 

Results of the first rigorous population viability analysis for Greater Prairie-chickens in 
Wisconsin suggest that BV and PO are comparatively likely to persist for the next 50 years, 
whereas LE and ME are at high risk of quasi-extirpation over the same time span even with the 
immediate introduction of 20 hens (more than doubling the estimated 2015 population size at 
each site; Fig. D2).  Although at least one population will almost certainly persist in the CWGCA 
for the next 50 years (Fig. D4a), a potential for further range contraction does exist (Fig. E4b).  
However, analyses have also demonstrated that an appropriate translocation program can have an 
appreciable impact on the long-term viability of prairie-chickens in the CWGCA, although the 
details and potential benefits of any translocation program will vary depending on which metric 
of population viability is targeted for management. 

First, when managing for site-specific persistence, translocations will have the greatest 
impact at the most vulnerable sites (i.e., LE and especially ME), whereas BV and PO are not 
likely to benefit substantially from translocations (Fig. D5).  Although translocating more 
individuals will likely confer larger benefits, earlier action (and more frequent action, 
particularly at LE) will yield the largest return on investment.  Moreover, translocations from an 



 

 

outside source are preferable to moving birds among sites within the CWGCA (Fig. D8), as the 
BV and PO populations are less likely to persist at large enough population sizes to serve as 
reliable donor populations and any birds removed will destabilize those sites. 

Second, in terms of regional persistence, further bolstering the most viable sites (i.e., BV 
and PO) with hens from an outside source will cause the greatest increase in the likelihood of ≥1 
population persisting in the CWGCA for 50 years (Fig. D6).  Although target population is the 
most essential factor to consider, earlier action and frequent action are also very important 
considerations.  However, it should be noted that any action which involves moving individuals 
from BV or PO to LE or ME is likely to increase the probability of regional population collapse.  

Finally, if the management objective is to maximize the number of sites persisting in the 
CWGCA for 50 years, then translocating individuals from an outside source as soon as possible 
should be the most important consideration (Fig. D7).  Target population is the second most 
important factor: buffering vulnerable sites (i.e., LE and ME) against quasi-extirpation will yield 
substantially greater benefits than augmenting the more stable sites (i.e., BV and PO).  Frequent 
action is also moderately important, while number of translocated individuals will have the least 
impact.  To reiterate, moving prairie-chickens among sites within the CWGCA is a risky 
proposition, as destabilizing BV or PO will lead to a net loss in the average number of sites 
remaining after 50 years (Fig. D10). 

 

THE EFFECTS OF LAND COVER AND HABITAT MANAGEMENT ON PRAIRIE-
CHICKEN POPULATIONS IN THE CWGCA 

Methods 

Land cover and management data.— Cropland Data Layers (CDL) from 2003–2015 
from the United States Department of Agriculture National Agricultural Statistics Service were 
used to characterize land cover in the CWGCA.  The CWGCA contained 88 unique land cover 
types during the 13 years that data were available; these cover types were reclassified into 12 
generalized land cover classes according to structural characteristics that were considered most 
relevant to prairie-chickens: corn, cranberries, developed, grassland/non-alfalfa hay/other open 
space, row crops, small grains, trees, alfalfa, shrubs, herbaceous wetlands, open water, and 
“other” land cover types.  Land cover within each of the four focal sites and within the CWGCA 
boundary were characterized, as well as within a 3km buffer surrounding each site.  The 3-km 
buffer size was used to avoid overlap between neighboring pairs of sites (i.e., BV and LE, PO 
and ME).  Fragstats v4.2.1 was used to calculate the percent of each site and each buffer 
comprised by each cover type in each year (PLAND).  Because prairie-chickens are an area-
sensitive species, the largest patch index was also calculated (the percentage of the landscape 
covered by the largest contiguous patch of each cover type; LPI). 

Spatially-explicit habitat management data were obtained from DNR property managers 
at three of the four focal sites spanning the time period from 1981–2015 (BV and LE: 1981–
2015, PO: 2006–2010, 2013–2015), digitized, and converted to raster format (30m cell size).  
Management practices were reclassified into 10 classes prior to analysis: brush/tree removal, 
prescribed burning, grazing, hay cutting, mowing, plow/disk, sharecropping, spraying, 
development grazing, and “other” management actions (e.g., building demolition, wetland 



 

 

restoration).  The percentage of each site and buffer for each of the 10 management classes was 
calculated using ArcMap 10.3.  In areas where ≥ 1 management action was conducted in a given 
year, the areas of overlap were included in estimates for each of the overlapping classes. 

 

Results 

Land cover effects on prairie-chickens.— Spring lek counts of male Greater Prairie-
chickens were negatively associated with the percent cover of trees (β = −0.388, P < 0.001) and 
row crops on Wildlife Areas (β = −0.171, P < 0.001), but tended to increase with more cover of 
small grains in the surrounding landscape (β = 0.062, P < 0.001; Fig. D11).  Forest cover has 
increased substantially at all core sites and in the CWGCA as a whole since 2003, although the 
rate of tree encroachment appears to be greater off-site than on-site at all sites except ME, which 
is generally more heavily-forested than much of the surrounding landscape (Fig. D12).  
Similarly, row crops have also become more prevalent on the landscape, particularly in the 
southern portion of the CWGCA (i.e., on and around BV and LE; Fig. D12).  In general, the 
observed increases in row crops on-site and off-site are similar; but in contrast, percent cover of 
small grains appears to be stable or slightly decreasing at each of the four core sites and in the 
CWGCA overall (Fig. D12). 

 

 
Figure E11.  Influence of trees, row crops, and small grains on Greater Prairie-chicken lek 
counts in the CWGCA, 2003–2015.  Across all 4 wildlife areas, spring GRPC lek counts were 
negatively associated with on-site forest cover and row crops but showed a marginal increase 
with more cover in small grain crops in the surrounding landscape.  Blue data points and 
trendline represent Buena Vista, green is Paul Olson, orange is Mead, and purple represents 
Leola. 
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Figure E12.  Changes in percent cover of forested habitat, row crops, and small grains from 
2003–2015 at four Wildlife Areas and within the CWGCA.  Across all 4 wildlife areas, forest 
cover and row crop agriculture have become more prevalent on the landscape, whereas small 
grain crops have been stable to slightly decreasing.  Blue trend lines denote on-site changes, red 
trend lines represent off-site changes, and black lines are Greater Prairie-chicken lek counts. 



 

 

There describing relationships between land cover and population growth rates (four 
competitive models, AICc weights = 0.24–0.16).  All four competitive models included some 
combination of four covariates (LPI of alfalfa and grass off-site, PLAND of grass on-site and 
off-site) that were all highly correlated with one another (r = 0.63–0.73) and the relationships 
were similar in all cases. Growth rates were most strongly associated with characteristics of the 
surrounding landscape (rather than on-site features).  Specifically, growth rates were lower when 
larger patches of alfalfa occurred in the 3-km buffer (β = −0.071, P = 0.038), and higher when 
larger patches of non-alfalfa hay/grass were found nearby (β = 0.077, P = 0.025; Fig. D13).  
Largest patch index of alfalfa has not changed appreciably either on-site or off-site since 2003 
(Fig. D14), but in many cases the largest grassland patches have become substantially smaller 
over the same time period (Fig. D14).  This trend has been more pronounced off-site than on-site 
at BV, LE, PO, and the CWGCA overall.  However, reduction in LPI of grassland at ME has 
been significant and appears to be greater on-site than off-site. 

 
Figure E13.  Influence of land cover on annual growth rates of Greater Prairie-chickens at four 
focal sites in the Central Wisconsin Grassland Conservation Area, Wisconsin, USA, 2003–2015.  



 

 

 
Figure E14.  Changes in largest patch index of alfalfa (top panel) and grassland (bottom panel) 
at four Wildlife Areas and within the CWGCA, 2003–2015.  Largest patch index is a metric that 
describes the percentage of the landscape covered by the largest contiguous patch of the cover 
type of interest. Large patches of alfalfa have not changed appreciably, but large contiguous 
patches of grassland habitat have declined.  Blue trend lines denote on-site changes, red trend 
lines represent off-site changes, and black lines are GRPC lek counts. 

 

Management effects on prairie-chickens.— Intermediate levels of prescribed burning 
during the current year were associated with the highest predicted lek counts, whereas spraying 
during the previous year appeared to have a negative effect on lek counts (Fig. D15).  All else 
being equal, the highest number of lekking prairie-chicken males is predicted when 1.4% of the 
managed site is burned.  It is worth noting that the average percent of each site burned since 
1981 is substantially less than this “optimum” level, and that prescribed burning at BV and LE 
has also decreased in recent years; only a single burn event in the PO dataset precludes any 
inference regarding that site (Fig. D16).  Moreover, there has been a marginally significant (P = 
0.057) increase in spraying at BV since 1981 that appears to coincide with the observed decline 
in survey counts of male prairie-chickens (Fig. D16).  There was slight model uncertainty in the 



 

 

final set of models describing relationships between management actions and population growth 
rates.  The best-supported model (AICc weight = 0.67) predicted the greatest annual growth rates 
in years following intermediate levels of development grazing (Fig. D17) and suggested an 
“optimum” level of 2.2% of the site grazed.  Nonetheless, it must be noted that this trend was 
estimated from only seven nonzero data points, and it is emphasized that this relationship must 
be interpreted with extreme caution.   

 
Figure E15.  Influence of habitat management on Greater Prairie-chicken lek counts at four 
focal sites in the Central Wisconsin Grassland Conservation Area, Wisconsin. Solid lines denote 
the average percent of the landscape treated from 1981–2015 and dashed lines denote the 
“optimum” level of management effort required to maximize counts of male prairie-chickens.  

 

Nu
m

be
r o

f M
al

e 
Gr

ea
te

r P
ra

iri
e-

ch
ick

en
s 

Percentage of Landscape Treated 



 

 

 
Figure E16.  Changes in prescribed burning (top) and spraying (bottom) at Buena Vista, Leola, 
and Paul Olson Wildlife Areas in the Central Wisconsin Grassland Conservation Area, 
Wisconsin, USA, 1981–2015 (blue data points and trendlines).  Spring lek counts of male 
Greater Prairie-chickens (black lines) are provided for reference. 
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Figure E17.  Influence of development grazing on annual growth rates of Greater Prairie-
chickens at four focal sites in the Central Wisconsin Grassland Conservation Area, Wisconsin, 
USA, 2003–2015. 

 

Conclusions 

These results represent an important step forward in elucidating relationships between 
land cover, habitat management, and the long-term population viability of Greater Prairie-
chickens in the Central Wisconsin Grassland Conservation Area.  The relationships identified 
here are not unexpected given the life history of prairie grouse, and the trends in land use change 
observed in the CWGCA are generally representative of what has occurred across much of the 
region in recent decades.   

Annual spring lek counts at each of the core sites appear to be negatively associated with 
the prevalence of forested habitats and row crops on-site (Fig. D11).  Both of these land cover 
types have become increasingly more common on-site and in the surrounding landscape at BV, 
LE, and the CWGCA as a whole.  Although the rate of tree encroachment has generally been 
slower on-site than off-site, the increase in row crops on-site has been essentially the same as in 
the surrounding landscape.  Reducing percent cover of trees and row crops would likely benefit 
prairie-chickens, particularly if those cover types were converted to small grain production.  
Efforts should be focused on-site to yield the greatest return on investment.  An intermediate 
level of prescribed burning (≈ 1.4% of the site burned) was also strongly associated with 
increased counts of male prairie-chickens.  Prescribed burning has declined in recent years and 
on average has been roughly half of this “optimum” value.  An increase in burning treatments 
would likely be helpful but burning too much of the landscape may have unintended detrimental 
consequences that could impact certain life history components such as hen survival. 

Annual growth rates were most strongly associated with LPI of alfalfa and grassy non-
alfalfa habitats in the surrounding landscape rather than on-site (Fig. D13).  Consequently, 
encouraging land-use change outside the boundaries of managed areas will likely confer greater 
benefits than doing the same at the focal sites.  However, analyses indicated that patch size, 
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rather than total area, was the most important predictor.  Thus, increasing the size of contiguous 
grassy patches should take priority over converting smaller isolated patches to grassland.  
Conversion of alfalfa hay to non-alfalfa habitat may prove especially beneficial. It should also be 
re-emphasized that the relationship that was detected between development grazing and annual 
population growth rates was based on a very small number of events, and given the data, 
development grazing may not be a viable strategy for increasing population growth of Greater 
Prairie-chickens in central Wisconsin.  

 

DEMOGRAPHIC MODELING AND THE EFFECTS OF LAND COVER 
MANAGEMENT ON VITAL RATES 

Demographic modeling.— A suite of current ecological and demographic data are 
required to develop biologically defensible and cost-efficient management strategies.  In an 
effort to evaluate GRPC population demographics, a synthesis of data from recent survival and 
productivity field studies were used to model population dynamics and conduct sensitivity 
analyses.  Such analyses can be performed to help determine how much of an effect, if any, and 
of what magnitude a specific vital rate has on population growth.  The overarching goal of this 
analysis was to determine which vital rate(s), whether associated with reproduction, productivity, 
or survival, have the greatest influence on population growth of GRPC in Wisconsin.  Data were 
gathered from field studies of radio-marked GRPC within the CWGCA in central Wisconsin 
during 2007–2009 (translocation study) and 2014–2015 (UW-Stevens Point survival and 
productivity study).  From those studies, 17 survival and reproductive variables were 
incorporated into demographic models (Table D1). 

Table E1.  Demographic parameters used for population modeling and sensitivity analyses of 
Greater Prairie-chickens in the Central Wisconsin Grassland Conservation Area, Wisconsin, 
USA.  Data were compiled from field research studies during 2007–2009 and 2014–2015. 

Vital rate parameters  Vital rate code  Sample size 
Nests and eggs     
     No. eggs – 1st clutch (SY)a  E1R1  28 nests 
     No. eggs – 1st clutch (ASY)b  E1RX  128 nests 
     No. eggs – 2nd clutch (SY)  E2R1  7 nests 
     No. eggs – 2nd clutch (ASY)  E2RX  27 nests 
     Proportion of female eggs  PFE  Assumed equal, range 0.45–0.55 
     Proportion of fertile eggs  EF  69 nests 
Nesting behaviors     
     1st clutch (SY)  PN1R1  36 hens, 3 years 
     1st clutch (ASY)  PN1RX  155 hens, 5 years 
     2nd clutch (SY)  PN2R1  36 hens, 3 years 
     2nd clutch (ASY)  PN2RX  155 hens, 5 years 
Nest and brood survival     
     Nest success (36 days)  ES  192 nests, 5 years 
     Brood survival to 12 weeks of age  BS  23 broods, 2 years 
     Fledgling survival (1 Oct–31 Mar)  PBS  15 fledglings, 3 years 
Adult survival     



 

 

     SY survival (breeding; 1 Arp–30 Sep)  S1B  36 SY hens, 3 years 
     SY survival (nonbreeding; 1 Oct–31 Mar)  S1N  15 SY hens, 3 years 
     ASY survival (breeding; 1 Arp–30 Sep)  SXB  213 records of 155 hens, 5 years 
     ASY survival (nonbreeding; 1 Oct–31 Mar)  SXN  112 records of 69 hens, 4 years 

a SY = second-year age class; juvenile bird entering their first breeding season 
b ASY = after second-year age class; adult bird in at least their second breeding season 

 

Elasticity values, which account for proportional changes in vital rates, for each of the vital rate 
parameters indicate that population growth was most sensitive to changes in survival of female 
adult GRPCs (Fig. D18).  High elasticity of adult survival, as indicated by the demographic 
analysis, is often indicative of populations that are in decline.  The next largest effect on 
population growth was percentage of female eggs laid and egg fertility.  However, it should be 
noted that these vital rates would be difficult or impossible to influence with management.  Nest 
and juvenile survival were just as important of effects on prairie-chicken population growth as 
percentage of female eggs and egg fertility (Fig. D18).  These lower-level vital rates include nest 
success (% of nests that successfully hatch), brood survival to 12 weeks of age, and post-brood 
survival (which can also be thought of as GRPC chick survival through the first winter).  Many 
of these same vital rates have also been identified as important drivers of population growth in 
other populations of prairie-chickens in the Great Plains of Kansas and Nebraska. 

 
 

Figure E18.  Elasticities of vital rates for Greater Prairie-chicken populations in the Central 
Wisconsin Grassland Conservation Area, Wisconsin, USA.  Vital rate parameters were collected 
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from field studies during 2007–2009 and 2014–2015.  Population growth tended to most 
influenced by adult survival.  Vital rate codes are defined in Table D1.  Vital rates are grouped, 
and color coded according to similar biological events in the prairie-chicken life cycle. 

Effects of land cover and management practices on vital rates.— Given the results of the 
demographic sensitivity modeling (Fig. D18), hen, brood, and nest survival indices were further 
analyzed to determine which, if any, land cover or management practices have potential 
influence on these vital rates and prairie-chicken population growth.  Hen and brood survival 
analyses focused on percentage of land cover and management strategies within home ranges of 
hen prairie-chickens during spring and summer (Apr–Sep; approximately 439 ha [1,085 acres] in 
size).  Land cover and management strategies that potentially impact nest success were also 
analyzed at the hen home range scale (439 ha [1,085 acres]) by creating a circular buffer with a 
radius of 1,182 m (3,878 ft) around nest sites.  The spring-summer home range spatial scale was 
chosen because risks to hen and brood survival generally are greatest during this period (as 
suggested by the demographic models), thus land cover and management practices that occur 
within prairie-chicken areas of use or spring home ranges potentially have the greatest impact on 
vital rates. 

Results suggest that hen survival varied in relation to available grass cover and was 
positively associated with brush/tree removal; however, hen survival appeared to be negatively 
associated with prescribed burning (Fig. D19).  Tree and shrub cover appeared to have a non-
linear relationship with weekly brood survival.  Too few trees/shrubs or too many trees/shrubs 
were shown to have negative effects on brood survival.  Optimal effects of tree/shrub cover on 
brood survival occurred when approximately 20% of the home range consisted of tree and shrub 
cover (Fig. D20a).  Benefits from non-intensive grazing with light-to-moderate stocking rates, 
however, followed a more linear trend in that increased amounts of grazing led to potential 
increases in brood survival (Fig. D20b).  Finally, nesting success only showed weak positive 
relationships with row crops and tree/shrub cover; neither of these associations, however, were 
significant (Fig. D21). 



 

 

 

Figure E19.  Modeled effects of land cover and management practices on Greater Prairie-
chicken hen survival in the Central Wisconsin Grassland Conservation Area, Wisconsin, USA 
(2007–2015).  Percentage of grass cover (a), prescribed burning (b), and tree/brush removal (c, 
d) were evaluated at the home range spatial scale (439 ha [1,085 acres]) during the spring and 
summer breeding/brood-rearing season (Apr–Sep).  Effect of brush/tree removal on hen survival 
occurred both in the current year (t) and previous year (t−1).  Solid lines denote mean values and 
dashed lines denote 95% confidence intervals. 



 

 

 

Figure E20.  Modeled effects of land cover and management practices on Greater Prairie-
chicken brood survival in the Central Wisconsin Grassland Conservation Area, Wisconsin, USA 
(2007–2015).  Land cover and management practices were evaluated at the home range spatial 
scale (439 ha [1,085 acres]) during the spring and summer breeding/brood-rearing season (Apr–
Sep).  Tree/shrub cover (a) consisted of forest, shrubland, and various cultivated tree crops.  
Grazing (b) was defined as non-intensive grazing with light-to-moderate stocking rates.  Solid 
lines denote mean values and dashed lines denote 95% confidence intervals. 

 

Figure E21.  Modeled effects of land cover on Greater Prairie-chicken nest survival in the 
Central Wisconsin Grassland Conservation Area, Wisconsin, USA (2007–2015).  Percentage of 
crop cover (a) and tree/shrub cover (b) were evaluated for the landscapes surrounding nest sites 
(439-ha [1,085-acre] buffer).  Solid lines denote mean values and dashed lines denote 95% 
confidence intervals. 



 

 

Summary of Demographic Modeling and Effects of Land Cover Management 
Practices.— Results of the demographic modeling and sensitivity/elasticity analyses suggest that 
management actions aimed at increasing adult hen, brood, and nest survival will have the 
greatest benefit to declining Greater Prairie-chicken populations in Wisconsin.  If hen survival is 
enhanced concurrent with brood and nest survival, the largest positive effect on population 
growth may be realized.  However, prairie-chicken hen, nest, and brood survival rates were 
influenced by different land cover types and management practices.  Collectively, these results 
highlight the importance of evaluating responses to management efforts across a range of life 
history stages and suggest that a variety of management practices are likely necessary to provide 
high-quality habitat for Greater Prairie-chickens.   

For prairie-chickens in the CWGCA, continued brush and tree removal may be especially 
beneficial: hens select for areas where this practice has occurred, with positive consequences for 
survival.  However, low to moderate amounts of tree and shrub cover appear to be beneficial for 
broods, so this trade-off should be considered carefully.  Likewise, prescribed fire provides 
attractive brood-rearing habitat, but may compromise hen survival if too much of the landscape 
is burned.  Finally, certain management practices associated with agricultural land use, such as 
hay cultivation and low- to moderate-intensity grazing, may also benefit prairie-chickens by 
providing concealed nest sites and high-quality brood-rearing habitat, but the timing of such 
practices is critical: early harvest of hay fields may increase mortality of nests, chicks, and/or 
incubating hens.  Management regimes that promote spatial and temporal heterogeneity in the 
vegetative structure of grassland systems can confer substantial benefits to numerous grassland-
dependent species, and in human-modified landscapes such practices may well be key to 
providing attractive, high-quality habitat for Greater Prairie-chickens in central Wisconsin during 
all life-history stages.  
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