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From the Editor 
 

Issue 1 of Grouse News was published in March 1991 after the Elverum Conference, Norway in 1990. 

Now we are at the end of 2019 and it seems that this newsletter has been a success. And next year it will 

be 30 years with Grouse News, issue 60 in December. Hopefully we will have it going for many years as 

a link between grouse researchers but also, but also other people interested in grouse. All issues from 

issue 1 are saved as PDF files. The earlier printed copies are scanned, so if you need a copy of one or 

more issues, please e-mail me and I will attach the copies attached or you may find them at the grouse 

homepage. 

Many of you repeatedly contribute to Grouse News. I would like to thank you very much. Please 

continue to write to keep Grouse News going. The articles do not need to be long; also ideas, hypothesis 

and short news about people and other things are welcome. If Grouse shall continue to be interesting, we 

need a continuous flow of contributions. You are the ones that have the success and continuation of this 

newsletter in your hands. 

While 2019 was an “Off-Year” for the International Grouse Symposium, grouse researchers, 

policy makers, and especially the grouse themselves don’t take a year off. This has been especially 

evident in North America, where there were at least 73 grouse presentations at The Wildlife Society’s 

annual conference (summary in this this issue of Grouse News), and 37 presentations at the Prairie 

Grouse Technical Council conference (summary also in this Grouse News).  On the policy side of things, 

Jack Connelly, Clait Braun, and Mike Schroeder also present an overview of current policies and issues 

regarding Greater Sage-Grouse.  Several articles in this Grouse News discuss the important world-wide 

issues of climate change and wind power development. You will find research reports dealing with 

dramatic decline of capercaillie in Black Forest, the impact of wind energy facilities on grouse and annual 

change in forest grouse in southern Norway in relation to the lunar nodal phase cycle. The effect of snow 

depth and interspecific competition between capercaillie and black-billed capercaillie, and habitat 

selectivity of tetraonids in Russia is published. Also an article dealing with change in mating time of 

capercaillie in the Pyrenees and the Jura is found. Two articles dealing with hazel grouse is printed, one 

describing roosting trees and distribution and one reporting the first case of a mad male hazel grouse in 

the wild. We also have an article from Japan about climate change and impacts on the potential 

distribution of rock ptarmigan. In this issue we introduce researchers and their best friend assistants where 

bird dogs are used studying grouse. We know that several researchers use dogs in their research, and this 

new feature highlights the efforts of these assistants that deserve recognition.  We would like to see other 

researchers feature their favoured assistants in a similar manner.  

As earlier Don Wolfe has done a great job putting together a long list of recent grouse literature. 

As editors of the Grouse News, we fully intend to keep the grouse world informed not only on 

the latest grouse biology findings, but also the important conservation issues and policies affecting grouse 

through the entire Northern Hemisphere.  In that regard, we urge all of our readers to continue submitting 

pertinent note and articles. 

 

Tor Kristian Spidsø, Editor Grouse News 

Skilsøtoppen 33, N-4818 Færvik, Norway, TKS.Grouse@gmail.com 

Don Wolfe, Co-editor North America 

G. M. Sutton Avian Research Center, P.O. Box 2007, Bartlesville, OK  74005, dwolfe@suttoncenter.org 
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From the Chair 
 

Sometimes photos offer more than a 2-dimensional representation of the World. The photo here was 

published in a small newspaper in northwestern Iowa (central part of U.S.A.) called the Holstein Advance 

on 23 October 1986. There are reasons why this photo means so much to me. First, the photo was taken 

about 1880 near Holstein, Iowa and shows new buildings (called the German Settlement) surrounded by 

remnants of tallgrass prairie. There are very few photos showing what the original tallgrass prairie looked 

like and even in this photo, the prairie is anything but unaltered.  

 

 

 
 

 

Second, on a personal note, the photo was taken a short distance (about 500 meters) from the 

farm house where my father was born. The closest building, a dancehall and saloon, was moved across 

the road onto my great grandfather’s farm in the 1920s and used to raise pigs. The town of Holstein was 

built two miles away, because that is where the railroad was built. The old German Settlement buildings 

have disappeared and the land is now used to grow corn and soybeans.  

What does any of this have to do with grouse? One of the reasons why some of my ancestors 

moved to northwestern Iowa is that they visited the region in the late 1800s and liked the hunting. I would 

like to think that the abundance of greater prairie-chickens had something to do with that. In the century 

following settlement, the tallgrass prairie was converted to farms and almost all creeks were tiled to 

improve drainage. Today the original tallgrass prairie is gone, along with the greater prairie-chicken. The 

only prairie-chickens remaining in Iowa are associated with a limited translocation effort on the southern 

border with Missouri. 

The Iowa example is not unique in the World of Grouse. In reality, it is more the rule than the 

exception. Data presented this year at The Wildlife Society conference in Reno, Nevada in October and 

the Prairie Grouse Technical Council in Bartlesville, Oklahoma in November showed that populations of 

grouse are declining virtually everywhere. One of the struggles we have with the conservation and 

management of grouse is the lack of shared values. All of us receiving Grouse News care deeply about 

grouse, but many of those outside the Grouse World, do not know about grouse, do not care about grouse, 

or even worse, care about grouse, but only in a negative context. In my opinion, the biggest challenge we 
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have is not about biology, but about values. We have to convince people that grouse, and the connected 

landscapes upon which they depend, are important to all of us. 

 

Michael Schroeder, Chair, Grouse Group within the IUCN-SSC Galliformes SG (GSG) 

Washington Department of Fish and Wildlife, P.O. Box 1077, Bridgeport, WA 98813 USA, 

michael.schroeder@dfw.wa.gov. 
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CONSERVATION NEWS 
 

 

Sage-Grouse Population Declines: Species in Crisis and Agencies in 

Denial 
John W. Connelly, Clait E. Braun and Michael A. Schroeder 
 

Concerns over the status of greater sage-grouse (Centrocercus urophasianus) populations have been 

expressed for many years (Patterson 1952). Agencies began to focus more intently on population trends 

following publications addressing the status of sage-grouse populations in the western United States 

(Connelly and Braun 1997, Braun 1998) and several petitions to list sage-grouse or some populations of 

sage-grouse under the Endangered Species Act. 

Since then, a major report (Connelly et al. 2004) summarized changes in populations and habitat 

through the early 2000s.  Knick and Connelly (2011) updated and expanded this information and Johnson 

et al. (2011), Garton et al. (2011, 2015), and WAFWA (2015) provided analyses of population trends. 

  The literature was clear, sage-grouse populations had declined substantially over the long-term. 

Reasons for this decline were well documented and included habitat loss and degradation from fire, 

invasive species, and infrastructure, as well as west Nile virus (Connelly et al. 2000, Holloran 2005, 

Johnson et al. 2011, Leu and Hanser 2011, Walker and Naugle 2011). Recent media reports and 

information from most state wildlife agencies have indicated that sage-grouse populations continued to 

decline between 2015 and 2019. In many cases, agency biologists attributed these declines, at least in 

part, to the phenomenon of population cycles or weather.  

Our objective is to briefly summarize current reports and other information on sage-grouse 

populations and habitats to examine the contention that recent declines can simply be attributed to 

population cycles or weather (Thuermer 2019b). We acknowledge that much of the information we 

discuss comes from media reports and agency websites and the data are not necessarily complete and/or 

verified.  We do not focus on sage-grouse population trends within individual states, but the consistency 

of trends across all states and provinces and the apparent effort to dismiss or ignore the severity of current 

population declines and the causes of those declines. 

 

Population Trends 

Numerous publications have documented long-term population declines of greater sage-grouse (Connelly 

and Braun 1997, Braun 1998, Connelly et al. 2004, Garton et al. 2011, Garton et al. 2015, WAFWA 

2015).  Over 20 years ago, Connelly and Braun (1997) concluded that sage-grouse populations had 

declined by >30% over the long-term and that declines were likely due to habitat deterioration, loss, and 

fragmentation. More recently, WAFWA (2015) reported that analyses supported previous findings that 

documented a long-term (1965–2015) decline of greater sage-grouse throughout the species’ range and 

estimated the range-wide decline in average males per lek was 0.83% per year.  The authors also 

suggested that denser sage-grouse populations within the core of the species’ range appeared to be more 

insulated from population declines than those on the periphery. Garton et al. (2015) concluded that 

between 2007 and 2013 in 10 of 11 states (Colorado declined to provide data), a reconstructed estimate 

for minimum number of breeding males decreased by 55% and was accompanied by a decrease in overall 

carrying capacity. The authors further suggested that relatively small sage-grouse populations or 

populations exposed to continuing severe threats (e.g., wildfire) were faring poorly. Evidence indicated 

these populations continued to decline in spite of diverse conservation efforts. In contrast, populations 

occupying landscapes where threats were relatively rare fared better but nowhere did the authors find 

evidence of stable to increasing populations.  

Recent media and state wildlife agency reports indicate sage-grouse populations have continued 

to decline since 2015 (Table 1). Available data indicate that for nine states, populations have declined by 

up to 61% over the last four years and the average decline for these states was 44%. Moreover, for eight 

states, this decline averaged 23% from 2018 to 2019.  

Despite these data, some state wildlife agencies argue the declines are not worrisome and are 

likely related to the phenomenon of population cycles or weather. One state biologist reported sage-

grouse populations rise and fall in 6 to 8-year cycles, and these cycles are believed to result from weather 

and climate’s influence on food and cover. The biologist also stated that sage-grouse across their range 

follow synchronous trends. However, the individual did not offer any evidence or references to support 

their claims and we are not aware of any publications that do so. Another biologist from a different 

agency noted annual changes in trend are not useful with a species that goes through population cycles. 

This individual then argued there is a 6-year to 10-year cycle between peaks and troughs and that a 3-year 



Grouse News 58  Newsletter of the Grouse Group 

 8 

 

decline is fairly common. However, this biologist also admitted that habitat is being lost to the extent the 

ceiling and floor of the population cycle is likely decreasing.  Other states dismissed the declines as 

merely a result of weather or lack of access for counting leks in spring. 

Davis (1957) suggested populations exhibiting peaks and lows at relatively regular non-random 

intervals are cyclic. Keith (1962) described the 10-year cycle in wildlife and suggested at least 2 full 

cycles should be observed to confirm their presence.  Evidence for the presence of a 10-year cycle in 

greater sage-grouse was discussed by Rich (1985).  He was able to document intervals of 15 and 10 years 

between peaks and 12 years between lows for Idaho and 10 years between peaks and 11 years between 

lows in Utah. Disregarding the inconsistent intervals, is this enough of a sample to confirm the presence 

of a regular 10-year cycle? 

 

 

Table 1.  Changes in Greater sage grouse populations obtained from state agency and media reports. 

 
1
Translocations being used to address dramatic population declines in Alberta and Saskatchewan; actual 

population numbers have not been reported. 
2
California data are for 2012–2019. 

3
Data not available. 

4
Colorado data represent 3-year average of high male counts for the state’s three largest populations; 

count of total males showed a 69% decline from 2016-2019. 
5
Emergency translocations started in 2017 due to low numbers. 

 

 

Cycles are now regularly mentioned by agency biologists as an explanation for fluctuations in 

sage-grouse numbers, especially declines, and references to cycles are firmly embedded in the literature 

(Rich 1985, Fedy and Doherty 2011, Garton et al. 2011, Garton et al. 2015, WAFWA 2015), although 

adherence to the original definition of a population cycle seems to have been ignored. Fedy and Doherty 

(2011) reported the abundance index for sage-grouse in Wyoming between 1982 and 2007 varied 

between 5- and 11-year intervals. Garton et al. (2015) suggested a 10-year pattern was the most common, 

although fluctuations ranged from 6 to 11 years. 

Are sage-grouse populations cyclic? If they were once cyclic, there is little evidence they are 

currently cyclic (Garton et al. 2011, 2015). At the very least, fluctuations are so variable they do not meet 

the basic definition of a cycle (Davis 1957).  

Another potential issue with sage-grouse is the synchronous nature of populations across the 

range (Garton et al. 2011, 2015). The last two years illustrate this since virtually all populations in North 

America declined (Table 1). If cycles are not involved, the synchronous fluctuations suggest that some of 

the range-wide fluctuations may be related to range-wide issues (e.g., weather, extensive habitat 

loss/degradation). Populations across the range may likely be influenced by weather patterns such as the 

El Niño-Southern Oscillation (ENSO). However, ENSO fluctuates every 3 to 7 years which does not 

appear to correlate with sage-grouse populations. 

  

State or province 
Population Change Hunting 

season 2015–2019 (%) 2018–2019 (%) 

Alberta and Saskatchewan Translocations and captive rearing
1
 Closed 

California -55
2
 Down

3
 Closed 

Colorado -37
4
 -31 Open 

Idaho -52 -25 Open 

North Dakota Reporting incomplete Translocations
5
 Closed 

Montana -40 -27 Open 

Nevada -33 -8 Open 

Oregon -38 -25 Open 

South Dakota Reporting incomplete Closed 

Utah -61 -40 Open 

Washington -33 -5 Closed 

Wyoming -44 -20 Open 

Average -44 -23  
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Habitat Trends 

Coincident with sage-grouse population declines, sagebrush habitats continue to be lost and degraded. 

From 2016 through 2018 over 1,708,000 hectares of sage-grouse habitat have burned over 11 western 

states (U.S. Department of Interior, Bureau of Land Management, unpublished data) and the long-term 

trend in annual area burned is increasing. Media reports indicate tens of thousands of additional hectares 

of sage-grouse habitat burned in 2019. 

 

 

 
 

Figure 1. Greater sage-grouse population trends from 1996–2019. 

 

 

Numerous studies (Naugle et al. 2011) have shown greater sage-grouse avoid habitat within 

approximately 4.8 km of industrial activity and scientists have documented industrial impacts extending 

approximately 19 km. Nevertheless, within about the last four years the Bureau of Land Management 

offered energy leases on nearly 2.5 million hectares of sage-grouse habitat; leases from these offerings 

have been sold on over one million hectares of habitat. Range-wide, nearly three million hectares of 

currently occupied sage-grouse habitat, including almost 1.6 million hectares of priority habitat, have had 

a change of management status with respect to energy development since 2015 (Gardner et al. 2019, 

Thuermer 2019a). Energy companies have obtained drilling approvals under present administration rules 

at a rate that is more than six times higher than under previous policies according to a recent report 

(Gardner et al. 2019). 

In addition to wildfire and energy development, Chambers et al. (2014) reported that cheatgrass 

(Bromus tectorum) has altered the natural resistance and resilience of sage-grouse habitat to wildfire. 

Warm and dry soil regimes within sage-grouse habitat facilitate the spread of cheatgrass increasing the 

frequency and size of wildfires. This is further exacerbated by rising temperatures and persistent droughts 

associated with climate change as well as anthropogenic impacts that modify natural processes. 

Recently (22 June 2018) the e-Wildlifer (an online publication of The Wildlife Society) 

published a photograph of a prescribed burn with the following caption “This week's photo is a prescribed 

fire for sagebrush habitat restoration. Prescribed fires help reduce the catastrophic damage of wildfire … 

by safely reducing excessive amounts of brush, shrubs and trees, encouraging the new growth of native 

vegetation, and maintaining the many plant and animal species whose habitats depend on periodic fire.” 

The caption indicates prescribed fire is useful for habitat restoration and reducing wildfire in sagebrush 

landscapes. Moreover, it implies that prescribed fire is a suitable management tool for conserving 

sagebrush landscapes. With few exceptions, nothing could be further from the truth. Natural resource 



Grouse News 58  Newsletter of the Grouse Group 

 10 

 

agencies continue to disregard the evidence and recommendations of scientists and continue to support 

prescribed fire and other sagebrush treatments as generally appropriate management tools for sagebrush 

landscapes. Additionally, state and federal agencies pursue management programs including conifer 

control and predator control that have questionable value for conserving sage-grouse at a landscape scale 

(Connelly 2013). 

 

Summary 

State wildlife agencies appear eager to dismiss recent population declines as merely being a result of a 

low in the “cycle” or related to unfavorable weather. Given the continued loss and degradation of sage-

grouse habitat, cycles do not appear to be a sufficient or compelling explanation for recent declines and 

blaming cycles or weather seems to be an abdication of responsibility. These decreases are likely a 

continuation of long-term declines related to habitat loss and degradation that have been documented by 

numerous studies. Biologists that disregard the importance of these declines and ignore their causes are at 

best uninformed. While natural resource agencies continue to tilt at windmills and focus on “band aide” 

approaches (sagebrush and predator control) sage-grouse populations continue to decline. 
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RESEARCH REPORTS 
 

 

Dramatic decline of the Capercaillie Tetrao urogallus population in the 

Black Forest. 
Coppes, J., Ehrlacher, J., Müller, G., Roth, K., Schroth, KE., Förschler, M., 

Braunisch, V. & Suchant, R. 
 

Abstract 

Capercaillie (Tetrao urogallus) are considered as indicator species of species rich, open conifer 

dominated forests and still occur over large parts of their natural range. In Western- and Central Europe 

populations are mainly restricted to mountain ranges, many of them are declining or became extinct. In 

the Black Forest, South-Western Germany, the population was first estimated based on lek counts across 

the entire mountain range in 1971, since 1983 this census was performed yearly. In addition, since 1988, 

all sightings of capercaillie are collated on a 5-year basis, to map the capercaillie distribution. The lek 

counts clearly reveal a negative population trend: While a total of 570 males were counted in 1971, only 

167 males were counted in 2018. This decline is not evenly distributed across the Black Forest. The 

subpopulations in the Eastern Black Forest (Baarschwarzwald) and the Southern Black forest decreased 

most (from 48 males in 1993 to 8 males in 2018 and from 160 males in 1993 to 26 males in 2018, 

respectively). The Central Black Forest subpopulation remained stable with 11 lekking males. The 

Northern Black Forest subpopulation first increased (from 130 lekking males in 1993 to 197 in 2008) and 

decreased afterwards to 122 males in 2018. The distribution area decreased from 607 km
2
 in the period 

from 1989 to 1993 to 344 km
2
 from 2014 to 2018. The loss of distribution area was recorded for all 

subpopulations, but was largest for the Baarschwarzwald subpopulation. The causes of the decline still 

remain unclear and might include habitat deterioration due to changes in the forestry regime and an 

increase in growing stock, increasing predation pressure, climate change and an increase in anthropogenic 

disturbance. 

 

 

 

Number of capercaillie males counted at lekking sites in the Black Forest per year, shown for the 

administrative regions "Freiburg" and "Karlsruhe". The result of the first systematic census of 1971 is 

presented as a reference (Roth 1974), since 1983 capercaillie males have been counted yearly. The 

census is organized by the hunter's associations: "Auerwildhegemeinschaft", "Auerwildhegering 

Freudenstadt" and "Auerwildhegering Calw". 

 

Coppes, J., Ehrlacher, J., Müller, G., Roth, K., Schroth, KE., Förschler, M., Braunisch, V. & Suchant, R. 

2019: Dramatic decline of the Capercaillie Tetrao urogallus population in the Black Forest. 

Vogelwarte 57: 115-122. (German with English abstract)  

The entire article can be found in: http://www.do-g.de/fileadmin/Vogelwarte_57_2019-2_DO-G.pdf  

http://www.do-g.de/fileadmin/Vogelwarte_57_2019-2_DO-G.pdf
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The impact of wind energy facilities on grouse: a systematic review 
Coppes, J., Braunisch, V., Bollmann, K., Storch, I., Mollet, P., Grünschachner-

Berger, V., Taubmann, J., Suchant, R. & Nopp-Mayr, U.  

 
Abstract 

The boom in wind energy projects with the associated infrastructure is increasingly raising concern about 

their impact on wildlife species. However, the direct and indirect effects of these facilities on the 

mortality, occurrence and behaviour of rare and threatened species are poorly known. We conducted a 

literature review to compile potential impacts of wind energy facilities on grouse species. We studied 

whether grouse 1) collide with wind turbines, 2) show behavioural responses in relation to wind turbine 

developments and 3) if there are documented effects on population size or dynamics. Our review is based 

on 35 sources, including peer-reviewed articles as well as grey literature. Effects of wind turbine facilities 

on grouse have been studied for eight species. Five grouse species have been found to collide with wind 

turbines, in particular with wind turbine towers. Fifteen studies (7 species) reported behavioural responses 

in relation to wind turbine facilities, including spatial avoidance, displacement of lekking or nesting sites, 

or the time invested in breeding vs. non-breeding behaviour. Grouse were affected up to distances of 500 

m by wind energy infrastructure, with indications of effects on longer distances. In six cases a local 

reduction in grouse abundance was reported in areas with wind turbines, possibly affecting the population 

size. Due to the differences in study duration and designs we cannot provide general conclusions on the 

effects of wind energy facilities on grouse populations. Especially in small or locally threatened 

populations, we advise to apply the precautionary principle, keeping grouse habitats free of wind energy 

developments. Future studies should preferably apply a long-term before-after-control-impact study 

design in multiple areas, to allow for more general conclusions on the effects of wind energy facilities on 

rare and threatened wildlife species. 

 

Coppes, J., Braunisch, V., Bollmann, K., Storch, I., Mollet, P., Grünschachner-Berger, V., Taubmann, J., 

Suchant, R., Nopp-Mayr, U. 2019. The impact of wind energy facilities on grouse: a systematic 

review. Journal of Ornithology. https://doi.org/10.1007/s10336-019-01696-1. 

 

 

Annual change in forest grouse in southern Norway: variation 

explained by temperatures, bilberry seed production and the lunar 

nodal phase cycle 
Vidar Selås 
 

Abstract 

Forage quality is rarely the focus of studies on grouse performance. The plant stress hypothesis predicts 

that the protein digestibility of a focal food plant for grouse in Norway, the bilberry Vaccinium myrtillus 

should be highest after a peak in seed production. Protein digestibility may also be affected positively by 

cosmic ray (muon) fluxes, which fluctuate with the 9.3-year lunar nodal phase cycle, and negatively by 

high temperatures in the preceding summers. The annual change (first difference) in ln-transformed black 

grouse Tetrao tetrix and capercaillie T. urogallus hunting statistic indices from southern Norway 1999–

2017 was positively related to the mean June temperature, which is assumed to have a direct positive 

impact on chick survival. In multiple regression models, there was also a positive relationship with the 

seed production of bilberry in the preceding year, the lunar nodal phase index with a two-year time lag, 

and a negative relationship with the combined mean June–September temperature of the two preceding 

years. Small rodent numbers did not contribute significantly in these models. In further monitoring of 

grouse populations, the seed production of bilberry or other important food plants should also be 

recorded. 

 

Keywords: bilberry, grouse, herbivore performance, lunar phase, rodent cycles 

 

V. Selås, 2019. Annual change in forest grouse in southern Norway: variation explained by temperatures, 

bilberry seed production and the lunar nodal phase cycle. Wildlife Biology. 

(https://doi.org/10.2981/wlb.00536), Faculty of Environmental Sciences and Natural Resource 

Management, Norwegian Univ. of Life Sciences, PO Box 5003, NO-1432 Ås, Norway, 

vidar.selas@nmbu.no, https://orcid.org/0002-8020-4868  

https://doi.org/10.1007/s10336-019-01696-1
https://doi.org/10.2981/wlb.00536
mailto:vidar.selas@nmbu.no
https://orcid.org/0002-8020-4868
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Do snow depth and interspecific competition stabilise the sympatric 

zone of capercaillies (Tetrao urogallus and T.parvirostris)? Hypothesis. 
Vladimir G. Borchtchevski 
 

Abstract 

The causes of the observed geographical position of the sympatric zone of western (Tetrao urogallus) and 

black-billed (T.parvirostris) capercaillies are unknown. This paper argues that eastward expansion of 

T.urogallus cocks is blocked by depths of snow too shallow to accommodate the burrows that shelter 

them from the cold. Expansion of T.parvirostris males to the west is probably prevented by the larger 

cocks of T.urogallus being more successful in interspecific conflicts. Females of both species, without the 

support of their males, can colonise to only limited distances. The dry climate and shallow snow in the 

region where the influence of both Atlantic and Pacific air masses is minimal seems to have been the 

main cause of divergence in the genus Tetrao. 

 

Introduction 

Global climatic oscillations causing the appearance and disappearance of gigantic ice sheets, along with 

associated large-scale changes in vegetation, are considered to have been the main cause of divergence, 

within the genus Tetrao, of the western (T.urogallus) and black-billed (T.parvirostris) capercaillies. Wide 

expanses of non-forest ecosystems are thought to have isolated the easternmost population of the initial 

capercaillie progenitor, which evolved into the distinct species T.parvirostris (Potapov 1985). 

Consequently, the zone of sympatry (Figure 1) should be considered as an area of secondary contact 

between two species that had previously been isolated geographically. 

However, it is difficult to understand why T.urogallus has not expanded its range to the Pacific 

or T.parvirostris to the Atlantic, or at least to the Ural Mountains. Usually, when such closely related 

forms come in contact, one of them ousts the other or infiltrates its range with the result of wide 

geographic sympatry (Panov 1989; Newton 2003). But the complete replacement of one capercaillie 

species by another has not occurred, and the width of the sympatric zone is only ~ 300-400 km, stretching 

to ~ 600-700 km in the area of the Namansky ledge (Figure 1). In this relatively narrow zone, hybrids 

have been found (Kirpichev 1958). 

 

 
Figure 1. The range of genus Tetrao in the middle of 20th century (by: Potapov 1985). 1 – T.urogallus, 2 

– T.parvirostris, 3 – zone of sympatry. A – Namansky ledge, which extends from watershed of the rivers 

Lower Tunguska and Chona to the river Namana. 

 

 

Hybridization apparently occurs when females settle outside their ranges and mate with males of 

the other species, so producing fertile hybrids (Kirpichev 1974; 2018). Exactly this kind of hybridization 

is thought to stabilise the zone of sympatry (Kirpichev 2018). Apparently, males of neither species sustain 

the range expansions instigated by their females. Why not? The answer to this question could explain how 

the birds’ current geographical ranges, and their zone of sympatry, are maintained. This was the main 

goal of my article (Borchtchevski 2019a), which is summarized here.  

Thermo-humidic aspects of climate have been considered as probable barriers to the spread of 

the western capercaillie to the Pacific (Borchtchevski and Koshevoi 2018). These include snow cover, 

which makes it possible for capercaillies, like other grouse, to stay warm by burrowing beneath the snow. 
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Grouse can maintain the air temperature inside snow burrows at a much higher level than above the snow, 

typically spending their winter nights and much of the day in these snug retreats (Formozov 1946, 1976, 

Potapov 1985, and many others). 

A snow depth of 40 cm is considered to be a rigid limiting factor for the distribution of 

T.parvirostris in the extreme southeast of Russia: shallower snow depth leads to migration or winter death 

of birds (Kaplanov 1979). Similar consequences for these birds in years with low snow cover were also 

noted for Yakutia (Isaev 2016). If the depth of snow really is a hard barrier to the distribution of 

T.parvirostris, could this same factor determine the position of the zone of interspecific contact of 

capercaillies? 

Such dependence on snow burrows, however, is not typical for all populations of capercaillie 

(for more details see below). This requires me to discuss both features of regional climate and the birds’ 

adaptations to variations in the depth and other physical characteristics of snow. In addition, large and 

small birds need different depths of snow to make snow burrows (Andreev 1980, Alekseev 2013, Isaev 

2016, Kolygin and Borchtchevski 2018). In this regard, it should be recalled that both species of 

capercaillie are large birds with pronounced sexual dimorphism in body size: the weight of males – 

usually 3.5-4.5 kg – is approximately twice that of their hens (Borchtchevski 2019b).  

Both species are characterized by pronounced competition for sexual partners. In spring, cocks 

defend individual territories on display grounds (leks), territory defence contributing largely to the social 

status of T.urogallus cocks (Wegge et al. 2005). Often, this competition is hard, resulting in damaging 

fights, injuries and even death (Borchtchevski 1993). It is difficult to exclude the possibility of such 

competition between males of the two capercaillie species when they inhabit the same area. The potential 

advantage in such battles should, obviously, be with the largest individuals, and body sizes of males are 

likely to be important in direct clashes of rivals for sexual partners (Moss 1980). In this regard, I discuss 

below the sizes of capercaillies, since their size makes it possible to understand both the dependence of 

the birds on snow depth, and the likely results of direct interspecific conflicts. 

With rare exceptions, my arguments are based on data compiled from the literature. The regional 

climate indexes are also taken from literature and electronic sources (Borchtchevski and Koshevoi 2018, 

http://climate-data.org/ https://www.ventusky.com/?p=29;24;1&l, both accessed on 08.06.2019). 

 

Trends of size variation in T.urogallus 

Weight is a good indicator of body size in birds (see Borchtchevski and Khomyakova 2019) and 

Bergmann’s rule is often used to explain geographical variations in animals’ weights. There are, however 

many exceptions to this rule (see Borchtchevski 2019b). Thus, in the east of the Russian Plain, the body 

weight of T.urogallus males varies in accordance with Bergmann’s rule (Romanov 1988). With some 

qualifications, the same applies in the high latitudes of Eurasia (Borchtchevski and Gilyazov 2015) and 

also in the entire Asian range of this species (Borchtchevski 2019b). But populations in Western and 

Central Europe do not conform to Bergmann’s rule, a probable result of the close juxtaposition of more 

and less favorable environmental conditions. In sub-optimal conditions (high mountains, colder latitudes), 

the growth of young capercaillies lags behind the norm or is interrupted for the winter, with little or no 

compensation in the following summer (E. Lönnberg, cit. by: Hagen 1942; Zedlitz 1924, 1933). This 

corresponds to experimental data on the weight of domestic chickens (see Mina and Klevezal 1976). 

It is also noteworthy that in Western Europe, the region with a winter delay in the development 

of young capercaillies, the weight of adult males can decrease by 300-400 g from autumn to spring 

(Zedlitz 1924, 1933; see also Couturier and Couturier 1980). This seems quite logical: if harsh wintering 

conditions inhibit the development of young birds, then these same conditions may well affect adults too. 

Such conditions could increase winter heat loss and so reduce body weight. 

However, adult T.urogallus males in the Krasnoyarsk Territory of Russia (north of Central 

Siberia) do follow Bergmann’s rule (Borchtchevski 2019b) and show completely different seasonal 

weight dynamics from Western Europe. From minimal summer values, their weight increases 

continuously through autumn and winter and reaches a maximum in early spring: from November to 

March-April the weight of cocks does not decrease, but increases by ~ 500 g (Petunkin 1978).  

Thus, the seasonal weight dynamics of T.urogallus males show opposite trends in areas that do 

or do not conform to Bergmann’s rule. Where the rule is obeyed, young and old cocks both gain weight 

between early autumn and early spring. Where the rule is disobeyed, young cocks develop more slowly 

and adults lose weight over winter.  

What factors contribute to the continuous physical development of capercaillie during harsh 

Siberian winters? Most likely, the thermo-humidic environmental conditions: deep snow cover allows 

birds to dig suitable burrows and so spend the winter comfortably and, probably, not to waste but to 

accumulate energy resources for the spring. To test this hypothesis, the needs of birds, as imposed by 

their sizes, should be assessed. 

http://climate-data.org/
https://www.ventusky.com/?p=29;24;1&l
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Body weight of T.urogallus and T.parvirostris 

Interpopulation variations in the body weight of capercaillie males older than 12 months are presented for 

their Asian range (Figure 2) because opportunities to shelter in snow are most critical for birds in the 

conditions of Siberian winters. Not shown in the figure are single estimates for T.urogallus (4.7 kg) and 

T.parvirostris (3.3 kg) from an undefined place in Buryatia, although these are used to calculate the 

species averages (Borchtchevski 2019b). The index for T.urogallus in northern Transbaikal (5.5 kg) 

seems to be an overestimate: it was obtained from a sample taken in only one year. Later unpublished 

estimates from the same spot were noticeably smaller (S.P. Kiripichev, pers. comm.). 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Average population estimates of body weight (kg) for adult males of western (gray circles) and 

black-billed (black) capercaillies; samples for 1924-2016 (from: Borchtchevski 2019b). Boundaries of 

species ranges (by: Potapov 1985): the solid black line is T.urogallus, the dotted one is T.parvirostris. 

 

 

The average weight of Siberian T.urogallus males is estimated at 4.4 kg (range 4.0-5.5 kg, n = 19 

populations), T.parvirostris at 3.6 kg (3.1-4.1, n = 15); the difference is statistically significant 

(Borchtchevski 2019b). Data on females are not shown because snow depths for relatively small birds are 

less critical (see below). The average weight of Siberian T.urogallus hens is 2.1 kg (2.0-2.2, n = 11) and 

of T.parvirostris ones 1.8 kg (1.6-2.0, n = 12); the difference is significant. The magnitude of sexual 

dimorphism in weight appears to be constant throughout the entire range of the genus, regional 

differences being insignificant: the weight of females is 47-51% of the males’ (Borchtchevski 2019b). 

Thus, from the standpoint of male size, the outcome of interspecific agonistic contacts seems to 

be predetermined: direct encounters must end with victories for T.urogallus males, cocks of T.parvirostris 

being constantly forced to give up space. Indeed, the western capercaillie has had the tendency to force 

out the black-billed capercaillie on leks in Buryatia (Kirpichev 1974); expansion of T.urogallus range has 

also been noted by the same author on the border of Evenkia and Yakutia. 

However, the large size superiority of T.urogallus males (Figure 2) might lead us to expect a 

non-trivial expansion of their range. Western capercaillie should simply sweep away the black-billed 

capercaillie and expand to the Pacific in 5-10 generations (a few decades). However, this does not 

happen. Moreover, in Transbaikalia, there are episodes of partial recolonisation by black-billed 

capercaillie into space that was recently taken away from them (Kirpichev 1974). From the viewpoint of 

male size, such recovery of territory, even temporary, is completely incomprehensible. We note this 

contradiction and turn to the regional adaptations of birds. 

 

Snow depth and wintering of T.urogallus  

Different populations of this species have different adaptations to snow cover (Formozov 1946, 1976). 

So, in most parts of Western Europe, capercaillie usually spend winter nights not in snow burrows, but in 
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the crowns of trees, under snow-covered lower branches of conifers, in snow bowls etc. (Seiskari and 

Koskimies 1955, Castroviejo 1975, Couturier and Couturier 1980, Leclercq 1988, Gjerde 1991, Storch 

1993, Thiel et al. 2007, Leclercq and Ménoni 2018, R. Moss, pers. comm.). This difference in overnight 

habits goes along with relatively mild winters. 

Wintering of T.urogallus in snow burrows also seems uncommon in the center of the Russian 

Plain (Formozov 1976, Kiselev 1978, Yu.V. Bogutsky, pers. com., Borchtchevski unpubl.). This is 

usually explained by shallow snow cover, insufficient to completely cover an individual; or deep but 

layered snow, with loose horizons alternating with dense (Formozov 1976, Couturier and Couturier 1980, 

Watson and Moss 2008). In conditions of deep but layered snow, capercaillie can use only part of its 

depth, typically bypassing the upper horizon and burrowing into the central or lower horizons for 

example, from the side. For this purpose, capercaillie use steep slopes along the banks of streams, gaps in 

snow cover around tree trunks, deep elk (Alcea alces) tracks etc. (Alekseev 2013, A.S. Gilyazov, A.V. 

Sivkov, pers. comm). Capercaillie are also able to leave snow burrows through their entrance (Kolygin 

and Borchtchevski 2018), and in places with layered snow cover this behavior can save the birds from the 

problem of getting through dense horizons of snow as they reach the surface. It is obvious; however, that 

use of loose snow horizons, located between dense ones, is limited by the size of birds: larger individuals 

must have greater problems in finding loose horizons of adequate depth. 

If, in a cold climate, sheltering under snow allows birds not to squander energy on 

thermoregulation, but to accumulate it by increasing body weight over winter (see above), then in 

conditions of layered snow natural selection should work against large-sized individuals, favoring small 

ones. For example, the energy accumulated by a small male during winter may, in early spring, allow him 

to dominate larger competitors who, because of snow conditions unfavorable for them, have failed to 

accumulate energy over winter. The large size of capercaillie males does not seem to be optimal for 

survival (e.g. in semi-open landscapes, see Borchtchevski and Moss 2008, Bochtchevski and Gilyazov 

2016), and small individuals may better be able to meet their thermoregulatory needs in shallow or 

layered snow conditions. 

Small adult capercaillie males, usually prevented from mating by larger rivals, may not be able 

to breed in many years. But sometimes, after frosty winters with little snow, or snowy winters with 

frequent thaws, small cocks should be able to contribute their genes to the population even if larger males 

are more numerous. Unpublished observations of Russian hunters support this assumption. It is likely 

that, among other things, such socio-ecological mechanisms support the persistence of small males 

despite brutal competition for sexual partners at leks. It seems that exactly this – the superior ability of 

small males to utilize layered or shallow snow cover – is the main reason why black-billed capercaillie 

can recolonise ground from which they were previously ousted by larger T.urogallus individuals (see 

above). 

What is the depth of snow sufficient to support successful wintering for the Siberian males, 

whose average body weights are presented above (Figure 2)? The answer lies in the relationship between 

the size of grouse and the depth of their snow burrows. 

 

Depths of snow needed by birds 

The dependence of snow-burrow depth on the body size of grouse, as detailed in the literature, is 

summarised below (Figure 3). Data presented only as interval estimates (min.-max.) without any 

indication of sample size (Andreev 1980, Alekseev 2013), as well as single and approximate values 

(Semenov-Tian-Shansky 1960, Dulkeyt 1964, 1975), were not included in the analysis. Snow-burrow 

sizes of grouse smaller than capercaillie are given in literature without distinction between sexes and so 

their weight in figure 3 is the average for cocks and hens. It is almost impossible to determine the age of a 

bird from its snow burrow, and so data are for all age groups combined, including birds in their first year. 

Setting aside details of specific places and times, the general trend (Figure 3) shows that 

T.urogallus males with weight of 4.4 kg need a depth of 43 cm to make a complete snow burrow, 

T.parvirostris (weight 3.6 kg) 38 cm and hens (weight of both species ~ 1.9 kg) 28 cm. However, these 

estimates need qualification. 
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Figure 3. Depth of snow burrows (measured from floor to snow surface) in relation to grouse body 

weight. Estimates for T.urogallus are given for the Arkhangelsk region (weight of: Borchtchevski, 

Gilyazov 2016; snow-burrows of: Kolygin, Borchtchevski 2018), for all other species for Yakutia (Isaev 

2016).  

 

 

The depth of snow necessary for a burrow is usually estimated by adding the height of the living 

chamber to the thickness of its roof. Data on the thickness of the floor (i.e., the snow layer between the 

ground and the living chamber) are not usually given and birds seldom use the lower layers in deep snow 

(Kolygin and Borchtchevski 2018). But the same authors note that the absence of a snow floor would 

allow the cold from frozen soil to cool the bird, so that snow burrows positioned directly on the ground 

cannot be regarded as comfortable. If one does not take into account Formozov’s (1976) untested 

hypothesis about the negative impact on birds of the CO2 emitted by plants in the lower snow layers, then 

the optimal floor thickness should probably correspond to the length of the bird’s metatarsus (9-10 cm in 

T.urogallus cocks, 7-8 cm in hens: Borchtchevski, unpubl.). This depth would allow the bird, in case of 

an emergency takeoff from its snow burrow, to push through the floor and thrust against hard ground. 

If we add 5-10 cm for the thickness of the floor, then the depth of snow sufficient for a complete 

snow burrow should be 48-53 cm for male capercaillie and 33-38 cm for hens, which corresponds to 

literary data (Semenov-Tian-Shansky 1960, Dulkeyt 1964, 1975, Alekseev 2013, Kolygin and 

Borchtchevski 2018). All these estimates are for the minimum snow depth required for comfortable 

wintering. 

However, in conditions of shallow snow, both species of capercaillie are forced to place their 

feet directly onto the soil surface. Moreover, black-billed capercaillie, with an insufficient depth of snow, 

are able to deepen a burrow by digging up to 5 cm in frozen soil (Isaev 2016) and even “thereby 

deepening the snow burrow by almost half” (Andreev 1980, p. 36). This behavior, however, is completely 

atypical for other species of grouse, including T.urogallus (Andreev 1980, Potapov 1985). 

These circumstances make it needed to categorise the necessary depths of snow: minimal and 

sufficient for a comfortable overnight stay. For T.urogallus males, the first is a little over 40 cm; the 

second is 50 cm (for other species and sexes see above). If we consider that in most parts of Siberia, 

frosty winters last more than six months, then the boundary between areas suitable and unsuitable for 

capercaillie should be indicated by isolines of the snow depth sufficient for a comfortable overnight stay. 

Such comfortable conditions are especially necessary for capercaillie at the end of winter, when all or 

almost all the body resources accumulated in autumn may be depleted. First to go are fat reserves (see, 

e.g. Borchtchevski 2019b). 

Where are these isolines? In the Russian literature, a comparison of their location with the needs 

of capercaillie has not previously been made. 
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Snow resources available to birds 

The most spatially complete (whole territory of USSR) and relatively detailed picture (scale 1:5,000,000) 

with suitable snow-depth isolines, was found only in an old source (Physico-geographical Atlas of the 

World1964), which characterises snow cover depth for 1881-1945 (Figure 4). For better comparability 

with these data, the situation in Finland is shown for 1882-1941 (J. Keränen, V.V. Korhonen, cit. by: 

Seiskari, Koskimies 1955), from which the latest situation (for 1921-1960, Seppälä 1997) has very few 

differences. For Sweden and Norway, data are presented only on 03.20.2018 

(https://www.ventusky.com/?p=29;24;1&l=snow). For the rest of Europe, the situation is not shown 

because capercaillie winter largely above the snow (see above). 

 

 

 
 

Figure 4. Areas with different snow depths in Eurasia. 1 – boundaries of  T.urogallus and 2 – 

T.parvirostris ranges (by: Potapov 1985), 3 –  snow depth ≥ 50 cm, 4 – 40–49 cm, 5 – snow depth < 40 

cm (from: Physico- … 1964, p. 220) plus areas outside the USSR and water bodies, 6 – state borders. 

Points A-F see text. 

 

 

Figure 4 shows average depths of snow estimated from maximum depths that usually occur at 

the end of winter (Physico-geographical Atlas of the World, 1964, p. 266). For much of the winter, birds 

may have to spend time searching for snow deep enough to accommodate burrows (see, e.g. Dulkeyt 

1964; 1975). The end of winter is a difficult time for many phytophages, including capercaillies (see 

above), and so snow deep enough to provide comfortable resting conditions should be the most critical 

exactly then. For T.urogallus males, such depths of snow occur within the 50 cm isoline and for females 

of this species within 40 cm (see above). These sexual differences may explain why female, but not male, 

western capercaillie are able to expand eastwards. 

We see two large isolated monolithic areas with continuous snow depth ≥ 50 cm (Figure 4). One 

of them, the western, extends from Fennoscandia to the middle stretch of the River Lena, approximately 

to the eastern extremity of the Namansky ledge. The eastern boundary of this area may mark the last 

frontiers where the air masses that rise from the lowlands of Western Siberia to the heights of Central 

Siberia lose any remaining moisture picked up over the Atlantic (see also Borchtchevski and Koshevoy 

2018). The eastern border of snow depths ≥ 50 cm roughly coincides with the eastern border of 

T.urogallus distribution, especially in the area from the middle stretch of the Lower Tunguska River 

(point A, Figure 4) to Lake Baikal. This correspondence allows us to consider the bird’s range as a 

consequence of the Atlantic climate, whose influence can be traced to almost 120° E in the cold season. 

The second, eastern area of deep snow borders the coast of the Pacific Ocean in a belt of varying width 

and seems to be a product of its climatic influence. 

https://www.ventusky.com/?p=29;24;1&l=snow
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A vast space with shallower snow lies between these areas. Although small, isolated patches 

with snow depth ≥ 50 cm (Figure 4) occur within it, the broad picture allows us to suggest two factors 

blocking the expansion of T.urogallus to the Pacific coast: 1) the large body size of its cocks and 2) 

insufficient depth of snow for their shelter from cold. There may also be other factors. 

At present, expansion of western capercaillie to the Pacific from the northern and central parts of 

the eastern boundary of its range is hampered by a shortage of its preferred winter food pine (Pinus 

sylvestris, P.sibirica). In Siberia, this comprises its main and almost sole winter diet. Within almost the 

entire the Lena river basin, which lies outside the range of T.urogallus, pine is either completely absent or 

occurs only in small areas within larch (Larix spp.) forests (Borchtchevski 2018). On this line of 

reasoning, there is only one plausible direction for T.urogallus expansion to the east: a band between 50° 

and 55° N from Baikal towards the Amur Region and the Khabarovsk Territory, i.e. in the mountains of 

Transbaikalia, where pine forests are widespread or were so until very recently. However, lying 

immediately behind Baikal there is a wide tract with snow depth < 40 cm (Figure 4). Consequently, 

expansion across this ground is not feasible because the snow is too shallow. 

In winter, the black-billed capercaillie is more plastic than the western one and can switch 

completely from shoots of larch – its main winter food – to other tree species (Borchtchevski 2018). The 

same source reports that in winter the opportunistic food plasticity of T.parvirostris (considering the 

species as a whole) provides it with possibilities for far-reaching expansion throughout the forest zone to 

the west including Fennoscandia. Neither thermo-humid conditions (Borchtchevski and Koshevoi 2018) 

nor snow depth in Northern Eurasia should impede the expansion of black-billed capercaillie to the west 

(Figure 4).  

It therefore seems that the most probable and sole obstacle to the westward expansion of black-

billed capercaillie is competitive pressure from males of the larger western capercaillie. On the western 

border of the T.parvirostris range, the small size of cocks, which allows them to spend the winter 

comfortably in snow burrows, begins to be a disadvantage to them: such males are not able to follow the 

western expansion of their hens because they are outcompeted by the more powerful T.urogallus males. 

Yes, black-billed capercaillie males have been able to reoccupy ground previously annexed by western 

capercaillie in the zone of interspecific contact (see above). Such recolonization, however, seems only to 

occur after winters with little snow, when the larger western capercaillie males die, migrate or lose weight 

over winter and are unable in spring to defend previously occupied territories from the smaller but more 

energetic “revanchists”. It seems that the hypothesis presented here allows us to explain not only the 

geographical location of the zone of sympatry, but also its spatial and chronological fluctuations. 

If we set aside the tundra zone (in Russia, its southern boundary coincides with the northern 

boundary of the genus Tetrao, Figure 4), which is not used by capercaillies, the general similarity 

between almost all the Russian range of T.urogallus and the area bounded by the 50 cm isoline obvious. 

However, within the forest zone, there are places where this isoline does not coincide with the range 

boundaries of this species (Figure 4). This may be partly due to incomplete knowledge of range 

boundaries, the shifting position of the 50 cm isoline and delays in birds’ reactions to changes in snow 

depth. Space does not allow discussion of all the interesting details of figure 4, and below only those that 

are important for clarifying the hypothesis are considered. 

 

Disparities between borders of capercaillies’ ranges and critical isolines of snow depth 

Cases where the range boundaries of T.urogallus are situated within the contour 50 cm snow depth isoline 

(Figure 4) can easily be explained: either by the boundaries of the forest zone in the north or by increased 

human pressure in in the south (Kirikov 1979), e.g. in the middle Volga region and in the southern 

Before-Ural region (Figure 4). Also, the range of T.urogallus extends beyond the 50 cm isoline in the 

west, i.e. in regions with warm winters. But places where the bird’s range extends outside the isoline in 

regions of coldfrosty climate seem to contradict the arguments presented above. There are a few such 

places, all in south Siberia (Figure 4). 

The pressure of natural selection on body size in capercaillie can explain this apparent 

contradiction. Large cocks of T.urogallus, unable to take shelter in snow burrows, are eliminated (see 

above). Hence populations in cold climates and outside the 50 cm isoline should comprise mainly 

individuals of modest size. Indeed, it is in the southeast of the T.urogallus range that the average 

population weight of adult males shows some of the lowest values for Siberia: with averages of 4.0 kg 

(Figure 2) and the lower bounds of some individual estimates being as low as 2.7-3.3 kg (Borchtchevski 

2019b). Such individuals need a minimal snow depth of 32-33 cm (Figure 3), as observed in reality 

(Physico-geographical Atlas of the World 1964). Apparently, in large areas with cold winters and snow 

depths of 50-100 cm, natural selection preserves large western capercaillie cocks. But in conditions of 

shallow snow, natural selection shifts the norm to lower values, so allowing small males to survive and 

reproduce. Only thus is it possible to explain these two phenomena simultaneously: 1/ the presence of 
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T.urogallus outside the 50 cm snow depth isoline in southern Siberia (Figure 4), 2/ the extremely low 

body weight of many adult males in the southeast of central Siberia (Figure 2, see also Borchtchevski 

2019b). 

If, in shallow snow conditions natural selection limits the body size of T.urogallus males, then 

when this limitation is removed we might expect an increase in their size. The literature provides 

arguments for and against this expectation. Snow 70-110 cm deep is common in Lapland (Physico-

geographical Atlas of the World1964; Seppälä, 1997) and should favour males weighing ≥ 5.0 kg. Males 

from Lapland nonetheless weigh only 3.7-4.1 kg (Borchtchevski and Khomyakova, 2019), with minimal 

values as low as 3.0-3.5 kg (R. Collett, H.T.L. Schaanning, L.A. Jägerskiöld, G. Kolthoff, cit. by Hagen 

1942, Semenov-Tian-Shansky 1960. Lindén 1984, T. Hietajarvi, unpubl. data). In Russian Lapland, 

however, the snow is layered with dense internal horizons caused by unstable winter weather involving 

thaws, fogs or rains at any time (Borchtchevski and Gilyazov 2016). Indeed, such winter weather 

characterises most of Lapland (A.S. Gilyazov, T. Hietajarvi, pers. comm.) and, as argued above, probably 

favours smaller birds. Hence the layering of snow may explain the continued presence of small 

T.urogallus males in Lapland (Schaanning 1907, Höglund 1954, Potapov 1985). 

Towards the other extreme, an average body weight 4.9 kg is achieved in Siberia (Figure 2) by 

T.urogallus males (subspecies T.u.obsoletus) in the Turukhansk district of the Krasnoyarsk Territory 

(Figure 4, point B, Petunkin 1978). This lies within the area of maximal snow depth for all of non-

mountainous Siberia: ≥ 80-90 cm (Physico-geographical Atlas of the World 1964). It seems that the 

largest T.urogallus morphs are adapted to deep snow in stably cold winters. On the other hand, large 

morphs also occur in climates with relatively warm and almost frost-free winters, as in Pomerania (also 

4.9 kg, see Borchtchevski and Khomyakova 2019). This argues for the existence of at least two very 

different sets of climatic conditions that favour maximum body weight in the contemporary range of 

T.urogallus. 

Also, the occurrence of T.parvirostris in areas with snow depth < 40 cm does not seem to fit the 

thesis that shallow snow acts as a barrier to the distribution of Siberian capercaillies. In the north: the 

headwaters of the river Yana, the middle stretch of the river Lena, and the lower reaches of the river 

Aldan (Figure 4, point C). And in the south: part of Southern Transbaikalia lying between the rivers 

Selenga, Shilka and Argun (Figure 4, point D). The observed depth of snow should allow burrows big 

enough only for birds weighing < 2.3 kg (Figure 3). It is difficult to imagine adult T.parvirostris males of 

such a small size. Their average weight for these regions is much greater (Figure 2), such that cocks here 

should need at least 36-37 cm for complete shelter in snow. But this does not occur, especially not in 

Southern Transbaikalia (Physico-geographical Atlas of the World 1964). Nonetheless, in this region, 

capercaillie still spend the nights in snow (Smetanin and Ivoilov 1989) although these authors specify 

neither the type of shelter (snow burrows or snow bowls), nor the regularity of such overnight stays. 

A possible explanation of this discrepancy lies in the ability of T.parvirostris to deepen snow 

burrows by excavating the soil beneath (see above). Another explanation involves the dry climate caused 

by regional features of atmospheric circulation. Both relevant territories (the Yana river basin and the 

Transbaikalia region) fall into the zone of minimal penetration by the moisture-bearing Atlantic and 

Pacific air masses. Cold air masses from the Arctic seas are not able to retain large amounts of moisture, 

and the south winds from Mongolia are also dry. It is very likely that the great dryness of the local climate 

(very rare in the range of genus Tetrao) mitigates the effects of cold on individuals of T.parvirostris who 

do not have the opportunity to take shelter in snow burrows. This regional theme requires more 

clarification and, evidently, more detailed data on the distribution of snow depths. 

 

Possibilities for edge populations 

The populations with small specimens from Lapland and the south-east of Central Siberia, mentioned 

above, are on the geographical periphery of the T.urogallus range and can be considered as marginal or 

edge populations. A typical feature of such populations is an increased likelihood of the expression of rare 

genes, usually hidden in the heterozygous state in the optimal zone, via “homozygosis of recessive 

mutations and polyploids” (Ivanter 2017, p. 62). These processes allow us to explain the appearance of 

small individuals within a population of mainly big and aggressive cocks. Small genotypes may survive 

because of their ability to winter successfully in burrows within shallow or layered snow. 

However, the frequency and even predominance of small specimens in edge populations seems 

to conflict with the hypothesis presented above: it is edge populations of a species that “realize its 

tendencies toward expansion beyond the range boundaries and the transition to a new ecological niche” 

(Ivanter 2017, p. 64). Why are small individuals of T.urogallus unable to expand the bird’s range 

eastwards, into shallower snow? Simply, small western capercaillie cocks have no competitive advantage 

over black-billed capercaillie. To invade a niche long-populated by another species, without the 

advantages of larger body size, seems unrealistic. Moreover, T.parvirostris is better adapted to local 
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conditions. For example, it is adapted to a diet of larch shoots in winter whereas T.urogallus eats little or 

no larch, preferring pine needles (see above). Apparently, the eastern expansion of a small form of 

T.urogallus is successfully suppressed by black-billed capercaillie. 

Increased variation in body size should also occur in edge populations of T.parvirostris. But in 

order to advance to the west, this bird must have bigger males. Indeed, individuals can be as heavy as 4.5-

4.6 kg (Borchtchevski 2019b). But this, apparently, is not enough. The weight of the Siberian T.urogallus 

cocks increases from both south to north and from west to east (Borchtchevski 2019b), reaching almost 

6.5 kg (Kirpichev 1958). This means that even large males of T.parvirostris, moving into the region of 

snow depths ≥ 50 cm and, perhaps, having already overcome the resistance of edge T.urogallus 

populations, would be forced to compete with even larger individuals, which might present an 

insurmountable barrier. Any other factors blocking the wide expansion of T.parvirostris to west are not 

understood. Careful experiments on the survival of these birds on ground to the west of their genus range 

could clarify many questions. 

 

Conclusion 

The basis of the argument presented above is the large polymorphism in body size of capercaillies, which 

prevents individuals of different sizes from responding in the same way to the same environmental 

factors. The two most important are: climatic (snow depth) and biocenotic (interspecific competition). 

Their gradients form isolating barriers, unequally penetrable by individuals of different species, sex 

groups and sizes. 

Climate is seen as the main barrier to eastward expansion for the vast majority of T.urogallus 

males: their large body size does not allow them to shelter from cold in the shallow snow common for the 

tracts bordering the eastern boundary of their species range. 

The biocenotic barrier is impenetrable for T.parvirostris males: their expansion to the west 

seems blocked by the obvious size superiority of T.urogallus males. The same biocenotic barrier is, 

apparently, the main obstacle to the eastward expansion of the small individual males of western 

capercaillie that occur in edge populations: their advance to the east should be stopped by physically 

equal or larger T.parvirostris males. 

Females of both species are about the half size of males and can survive in shallower snow. 

Hence, the climatic barrier for cocks should not hinder the expansion of hens, although local problems in 

finding suitable shelter in snow are quite real, especially for hens of T.urogallus (see Dulkeyt, 1964). The 

importance of biocenotic barriers to hens may depend largely on the availability of resources and the 

density of competitors. Without cocks, however, females seem able to support only a restricted zone of 

sympatry, which roughly corresponds to the zone of interspecific hybridization. The existence of this 

zone is seen as consequence (but not cause, as S.P. Kirpichyov considers, see introduction) of the current 

position of interspecific boundaries that can be transgressed by females of both species, but not by their 

males. 

Obviously, neither barrier is absolute. Temporary seasonal excursions of cocks into the range of 

the neighboring species are probably quite common (see, e.g. Polyakov 1873). Favorable weather 

conditions or a low density of competitors can create the conditions for lengthy (several years) intrusions. 

Neither species, however, seems able neither to make such salients permanent nor to form stable 

groupings capable of further expansion. 

A significant complication to the eastward expansion of T.urogallus males, especially of small 

individuals from edge populations, seems to be a shortage of their preferred winter food – pine needles – 

in areas of potential expansion. This obstacle, however, seems to be secondary. The main barrier to the 

eastward expansion of small T.urogallus males is probably competition from equally sized rivals of the 

aboriginal species. If the east of the generic (Tetrao) range had not been initially populated by black-

billed capercaillie, then in a relatively short period (several centuries?), small forms of T.urogallus would 

most likely gradually have occupied the entire area. Such colonists would presumably adapt to the new 

conditions and, having adapted, prevent further waves of migrants from the west. 

Is it possible that the current largely continuous range of the genus Tetrao (Figure 4) could again 

be split into two? The total area with snow > 40 cm deep is narrowed by two salients of shallower snow, 

one jutting down from the north (from the Yana river, point C) and one up from the south (from the 

Southern Transbaikalia, point D), between longitudes ~ 110-140
o
 E. An increase in the aridity of the 

climate could expand these salients, and the probability of again splitting the current range of genus 

Tetrao into two parts would seem to depend on the intensity and duration of any arid period. It is possible 

that in the past an extensive and long-lasting division of the zone of deep snow (via the indicated or other 

directions, e.g. from the Prebaikal area, point E to the rivers Anabar and Olenyok, point F, Fig. 4) 

determined the divergence of the genus Tetrao. Areas of shallow snow should shrink with increasing 

climatic humidity, but any effects of changing humidity would be moderated by geography. In particular, 
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the elevated or mountainous area stretching from the Yenisei River to the Pacific Ocean contributes to the 

rapid loss of moisture from Pacific air masses. Significant eastward shifts of the interspecific contact zone 

of capercaillies would be expected only with simultaneous changes in the regional distribution of both 

precipitation and heat. 

In all likelihood, past dryness of climate (leading to low winter precipitation) in the convergence 

zone of the Atlantic and Pacific air masses (i.e., on the peripheries of their climatic influence) could have 

been crucial for the divergence of the genus Tetrao. Probable changes in the size and position of this zone 

need not have been accompanied by fundamental changes in vegetation (open / forest landscapes). 

Divergence of the genus could well have occurred within a single (forest) type of vegetation with internal 

variation in forest cover much the same as now on ground from 90° to 140° E and from 66
o
 to 50

o
 N. 

Such a view of the history of the Tetrao genus does not require any appeal to the hypothesis that 

giant ice caps induced vast treeless spaces that insulated the two evolving species (Potapov 1985, 

Drovetski 2003, Duriez et al. 2007, Kirpichev 2018 and others). Indeed, hypotheses concerning shield 

glaciations on the Eurasian plains are now being actively questioned by new interpretations of the 

Quaternary history of vegetation (Smirnova 2004) and animals (Kalyakin 2014, 2015). 
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Habitat selectivity of tetraonid birds in the “Bryansky Les” Nature 

Reserve (SW Russia) in autumn 
Serguei Kossenko and Julia Medvedko 
 

In the “Bryansky Les” State Nature Reserve (area 12186 ha), located along the left bank of the Desna 

River valley within the Suzemska and Trubchevsk municipal districts of the Bryansk administrative 

region, three species of tetraonid birds occur: capercaillie (Tetrao urogallus), black grouse (Lyrurus 

tetrix) and hazel grouse (Tetrastes bonasia). Capercaillie and hazel grouse are here at the southern edge of 

their range in the European part of Russia (Potapov 1987). Earlier we published studies on the population 

dynamics of tetraonid birds in the reserve (Kossenko 2017, 2018). Here we present data on their habitat 

selectivity. 

In most cases, the habitat selection of tetraonids is studied by simply comparing the number of 

encounters or population density in different habitats without taking into account the availability of these 

habitats in the study area or on the routes. Our approach includes this important aspect through the use of 

an electivity index that takes into account the availability of a resource in the environment. 

 

Materials and methods 

The electivity index proposed by Ivlev (1955) is taken for calculation of habitat selectivity: 

E = r – p / r + p 

where E is the electivity index for the resource, r is the relative abundance of a resource among the 

resources used by the species, p is the relative abundance of the resource in the environment. The index 

can take values from –1 (total avoidance) to +1 (total preference), zero corresponds to a lack of 

selectivity. 

Tetraonid survey in the “Bryansky Les” reserve is carried out each year in autumn, in the middle 

of October, on permanent routes (Kossenko 2017, 2018). Among other parameters, the type of habitat is 

also noted when a bird has been encountered. The type of habitat is determined by the dominant tree 

species in a particular forest allotment. Accordingly, birch, oak, spruce, lime, pine, black alder, aspen and 

ash forests, as well as swamps, meadows and clearings are distinguished. The last two types are grouped 

into the category of “open habitats”. Taking into account the exceptional importance of sphagnum bogs 

(Figure 1) as autumn foraging habitats for capercaillie and black grouse, they are distinguished as a 

particular habitat type. 
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Figure 1. Sphagnum bog, autumn foraging habitat for capercaillie and black grouse. 

 

 

Since 2004, the number of routes has been constant with total length 245 km. Correspondingly, 

the ratio of the habitat extent along the routes is unchanged, which allowed us to choose 2004 as the 

starting year for the formation of a data set on the habitat selectivity of tetraonids, without calculating the 

habitat structure of routes for each year. All records up to 2018 are summarized for each species, since the 

annual samples are not large enough for statistical analysis. The total 15-year data sample includes 146 

individual records of capercaillie, 88 – black grouse and 387 – hazel grouse. 

In order to find out how the overall habitat distribution of tetraonids corresponds to the habitat 

availability in general route network, the distribution of actual frequencies of each species among various 

habitats was compared with a theoretical frequency distribution proportional to the availability (length) of 

the habitats in general route network using the χ
2
 criterion. 

 

Results 

All three species of tetraonids use habitats disproportionately to their availability on the routes (hazel 

grouse: χ
2

7 = 103.3, P < 0.0001; black grouse: χ
2

3 = 69.8, P < 0.0001; capercaillie: χ
2
5 = 68.1, P < 0.0001). 

Half of all encounters with capercaillie were confined to pine forests (74 of 146). About a third 

of all individuals (28%) were met on the sphagnum bogs, about 15% – in birch forests. From 3 to 4% of 

all capercaillies were found in oak or aspen forests. Meanwhile, capercaillie prefers only the sphagnum 

bogs (electivity index 0.480), avoiding other types of swamps, as well as ash, birch, spruce, black alder  

 

 

Table 1. Habitat selectivity of tetraonid birds in the “Bryansky Les” Nature Reserve. 

 

Habitat type 
Electivity index 

Capercaillie Hazel grouse Black grouse 

Ash forests –1.000 –0.209 –1.000 

Aspen forests –0.075   0.246 –0.588 

Birch forests –0.210   0.284   0.144 

Black alder forests –1.000 –0.791 –1.000 

Oak forests –0.064   0.198 –1.000 

Open habitats (meadows and clearings) –1.000   0.080 –1.000 

Pine forests   0.002 –0.204 –0.277 

Sphagnum bogs   0.480 –0.214   0.553 

Spruce forests –1.000   0.132 –1.000 

Swamps (without sphagnum bogs) –1.000 –0.527 –1.000 
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forests and open habitats (Table 1). There is no selectivity to oak, aspen or pine forests, i.e. it uses these 

habitats in proportion to their availability on the routes. 

Almost all encounters with black grouse were confined to sphagnum bogs (Figure 2), birch and 

pine forests (35, 30 and 28% of all individuals encountered, respectively, n = 88). Only one record was in 

aspen forest. The location of five individuals was not determined (the birds displayed too far from the 

route line). Habitat preferences are most pronounced for sphagnum bogs (electivity index 0.553), to a 

lesser extent for birch forests (0.144). All other habitats are avoided (Table 1). 

Hazel grouse was found mainly in birch and pine forests (40 and 33% of all individuals 

encountered, respectively, n = 387), to a lesser extent – in aspen, oak, spruce forests or on sphagnum bogs 

(5–7% of all individuals in each habitat type). In other habitats (alder and ash forests, swamps, meadows 

and clearings) only 1–7 individuals were recorded in each habitat type. Hazel grouse shows weak 

preference to a number of habitats: birch, aspen, oak, spruce forests and open habitats (Table 1). The 

range of avoided habitats is also wide. These are swamps, including sphagnum bogs, as well as pine, 

black alder and ash forests. 

 

 

   
 

Figure 2. Black grouse female on sphagnum bog Figure 3. Male capercaillie 

 

 

Conclusions 

It can be concluded from our data that the habitat selectivity of all three species of tetraonids in autumn 

can be mainly explained by the state and distribution of their chief seasonal food resources. Sphagnum 

bogs are important for capercaillie and black grouse as the only berry fields (mainly of cranberry 

Vaccinium oxycoccos) in this time of year. 
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The mating time of the capercaillie in the Pyrenees and the Jura 

become earlier and earlier. 
Emmanuel Ménoni, Marc Montadert and Bernard Leclercq 
 

 

 
 

 

Introduction 

Among the effects of the global warming on the wildlife, including grouses, a negative effect already 

observed is temporal asymmetry in the pattern of regional climate change, and the breeding phenology. 

(Ludwig et al., 2006). The Jura mountains, and moreover the Pyrenees, are southern parts of the European 

range of the capercaillie Tetrao urogallus, and the populations of this grouse living in these mountain 

ranges are declining since the beginning of the scientific monitoring, about 30 years ago. In these 

mountains, the starting of the spring vegetation during the 30 last years become earlier and earlier; 

because it’s seemed to the lek visitors that the best display activity of the cocks become also earlier than 

in the former time, we are looking if the mating time of the capercaillie and then egg laying is really 

moving in the same way or not. This investigation is a preliminary part of an ongoing study about the 

relationship between the climate change in these mountain ranges and the breeding success of the 

capercaillie. 
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Methods 

Field data 

During the lek censuses, conducted every years in a sample of leks since 1977 in the Jura, and 1979 in the 

Pyrenees, all copulations observed were noticed; also, some photographs or naturalists spending a lot of 

time at some leks, generally the biggest, gave us annually the date of observed mating. The lek censuses 

and naturalist observations are made during the best time when the hens are visiting it, roughly 15 April-

10 May in the Jura, and May in the Pyrenees. 

Only for the Pyrenees, we got also another data set, independent from this of the observed 

copulations, by ageing some chicks caught for telemetric studies, using the method of Moss, (1985), 

corrected for the Pyrenean subspecies (Ménoni, 1991), from 1985 to 1999. From the hatching dates, we 

got by retro-calculation the mating dates, suppressing the mean time including a 3 days delay between the 

copulation and the first egg laying, 9 days for laying the eggs, 27 days for incubation. 

 

Analysis 

The dates has been transformed in number of day since April first. For the Jura dataset, the data were log 

transformed in order to try to get a normal residual distribution, and to linearize the curve. The interval 

confidence of the regression curve was calculated by parametric and non-parametric (Ordinary Non 

parametric Bootstrap) methods. Because 2 data have a strong influence on the trend, we tried the analysis 

with and without these data.  

For the 2 Pyrenean datasets (copulation observed, designed later by “Pyrenees Observations”, 

and copulation inferred from hatching date, designed later by “Pyrenees capture”) , we were looking for 

pooling the data, but we can’t get by any manner a normal distribution of the residuals, then, the analysis 

will be made separately.  

For the “Pyrenees Observations”, we are using the simple linear model, calculating the 

Confidence Interval of the slope of the curve regression, and also after bootstrapping the datasets. 

For the Pyrenees capture, at least one data having a too heavy influence on the regression; after 

suppressing it, we conserve the simple linear model, calculating the Confidence Interval of the slope of 

the curve regression, and after bootstrapping.  For these 2 datasets, analysis were made after control of the 

normality of the residuals  

 

Results 

We got 99 mating dates observed in the Pyrenees, and 28 in the Jura. In the Pyrenees, 34 mating dates 

were deducted from hatching date.  

 

 

Ph . Brenot 
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Figure 1: Change in the mating dates observed in the Jura. Dotted line: curve regression; continuous 

line: smoothed curve. Ordinate: log (day after the April 1
st)

.  

 
 

Figure 2: Change in the mating dates observed in the Pyrenees. Dotted line: curve regression; 

continuous line: smoothed curve. Ordinate: day after April 1
st
. 
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Figure 3: Change in the mating dates deducted from the hatching dates in the Pyrenees. Dotted line: 

curve regression; continuous line: smoothed curve. Ordinate: day after April 1
st
. 

 

  
Figure 4. Slope values and CI of the 3 data sets of mating date: Pyrenees-observed, Pyrenees-deducted 

from hatching dates (capt.) and Jura observed. 
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In these two French mountain ranges, we observe a significant trend to the mating to be earlier 

during the 3 last decades: according to the regression curve, in the Pyrenees, the mean time of mating is 

11 days earlier today than 30 years ago, and 21 days for the Jura for the same period. 

 

Discussion 

Bias 

Because the lek counters, photographs and birdwatchers go on the leks during the best display time, 

corresponding to the period when the hens are visiting regularly the leks, they probably miss some 

copulations occurring later, when some hens go back on the leks to a new mate, in order to initiate 

renesting. In the Pyrenees for example, we know that some mates can occur until 24 of June, whereas the 

counters and birdwatchers progressively stop their observations in early June, when cock activity is 

falling down. On an other hand, they are unlikely missing mating before their visits, because very often, 

they pay attention at the beginning of collective display of cocks, to determine the first date of lek counts.  

On the contrary, the method using hatching date could be slightly distorted toward the later 

copulations. Indeed, during our telemetric studies, we tried to cover the whole period where the broods 

are available, but being very cautious in the earlier hatching time, in order to not disturb the last 

incubating hens. As captures were carried out during the whole summer, at the later time, the younger 

chicks are also the easier to catch.  

However, the two methods are indicating the same trend, despite opposite bias; thus, we can 

consider that the 2 approaches are validating each other.  

 

Ecological consequences 

A negative effect of seasonal asymmetry on breeding success in capercaillie has already shown in 

Scotland (Moss et al. 2001): they found that the recent changes affected both preferred spring food of the 

hens in spring, and chick’s conditions of life. Ludwig et al. (2006) demonstrated a change in phenology of 

the Black grouse in Finland, leading to a weakening of the breeding success, because of a mismatching 

between the hatching time and the emergence of the arthropods needed by the chicks. Here, we also 

demonstrate changes in the breeding phenology of the capercaillie. Thus, chicks are hatching now earlier 

than in former time. In our mountains, the weather of the current hatching time is characterised by hot 

temperature alternating very quickly with wet conditions, storms and cold temperatures. Because the 

precipitations tend to increase at this time of the year during the last decades in the Pyrenees (Figure 5), 

it’s likely that conditions for incubating hens and for chicks and their main food (arthropods) become 

worst. Nevertheless, until now, we don’t have observed a clear trend in the breeding success neither in the 

Jura (Figure 6) nor in the Pyrenees (Figure 7). Wegge and Rolstad (2017) even found a positive trend of 

the breeding success of the Capercaillie and the Black grouse correlated with the increase of the mean 

temperatures from April to June in study area in southeast Norway, for the 40 last years. On the contrary, 

Jahren et al. (2016) and Jahren (2017) conducted an analysis and modelling at Fennoscandia scale, 

showing a declining trend in the reproduction of both black grouse and Capercaillie, for the 100 last 

years. They explained it mainly by a marked increase of nest predation by Red foxes and Pine martens, 

itself largely linked to the changes in the land uses and the trophic chains at the landscape scale, by far 

more important in that process than direct effect of climate change. It suggests that climate change acts 

not alone but in interaction with many other factors, most of them depending from the human land uses. 

It’s the reason why further researches are started on this topic by our Office.  

 

 

 

 

 
 

Figure 5. Change of 

spring precipitations 

in easternmost 

Pyrenees during the 

past 35 years (x: 

1=2010; y: amount 

of rain May-July-

mm). 

y = 1,1801x + 60,266
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Figure 6. From Montadert, 

2013. 
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Figure 7: Variation of the breeding success (chicks/hen) of the Capercaillie, averaged from a sample of 

sites distributed on the whole range of the species in the French Pyrenees (sample of annually observed 

hens: minimum: 76, maximum: 184). Source: Mountain Galliform Observatory. 
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Roosting trees constrain Hazel grouse (Bonasa bonasia) winter 

occurrence in the Swiss Prealps 
Sandrine Wider, Vincent Grognuz and Gwenaël Jacob, Department of Biology, 

University of Fribourg, Ch. du Musée 10, 1700 Fribourg, Switzerland 
 

Introduction 

Hazel grouse (Bonasa bonasia) occurs along the Eurasian boreal forest belt (Taiga), as well as in mid 

altitudinal forests in western and central Europe (Figure 1). In Switzerland, it is present in the Alps, 

Prealps and Jura Mountains at altitude between 1000 m and 1900 m. 

The species is sedentary and shows a monogamous social organisation in central Europe 

(Montadert 2005, Mülhauser and Zimmermann 2008), the pair being the social unit although having 

relatively weak bonds (Svenson and Boag 1993). Hazel grouse in northern and central Europe shows a 

strong territorial behaviour during the breeding period (Svenson and Boag 1993, Mülhauser 2003). 

Evidence for territorial behaviour was also observed during winter in Sweden (Swenson et al. 1995), 

when individuals are usually found alone or in pairs (Svenson 1993). On the contrary, Hazel grouse in 

Siberia doesn’t show any territoriality (Drovetskii 1997) and overwinters in flocks (Drovetskii 1997, 

Swenson et al. 1995). Swenson, Andrew and Drovetskii (1995) showed that group sizes of Hazel grouse 

varied according to forest cover and food density and hypothesised that reduction of predation risk in 

open habitat and locally abundant food resources were the main driver of flocking behaviour. 

Brown (1964) suggested that territoriality develops as a consequence of competition for limited 

resources, capability of individuals to defend the resources and fitness benefit from exclusive use of the 

resources. According to this theory and in line with the previous findings, we hypothesised that 

contrasting habitat structures and resource availability between western and central Europe and Siberia 

might have led to the observed differences in territorial behaviour. In the present study, we investigated 

whether spatial distribution of winter resources was a potential driver of territoriality in Hazel grouse in 

the Swiss Prealps 

During winter, species’ survival is constrained by the availability of feeding tree patches and 

roosting trees (Mülhauser 2003, Swenson and Olsson 1991). We stated the hypotheses that at least one of 

these two resources was limiting and patchily distributed in the Swiss Prealps leading to the development 

of a territorial behaviour in Hazel grouse to benefit from exclusive use of these resources in winter. 

 

 

 

Figure 1. Hazel grouse distribution in central Europe (BirdLife International and Handbook of the Birds 

of the World (2016) 2009. Bonasa bonasia. The IUCN Red List of Threatened Species. Version 2019-2) 
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Material and methods  
Study sites 

The study was carried out in four sites (three areas) of the Prealps in the Canton of Fribourg: Vallée de la 

Trême (two sites), Schwyberg and Jaun, from October 2018 to Marsh 2019. Study areas were situated 

between 1050 m and 1700 m a.s.l., and were covered by mixed and coniferous forests dominated by 

Norway spruce (Picea abies; Service des Forêts et de la Faune, Etat de Fribourg). Wood harvesting 

occurs on most of the study areas. Clear-cutting favoured the regeneration of broadleaf trees like willows 

(Salix sp.), rowan (Sorbus sp.), birch (Betula sp.) and alder (Aulnus.sp). Windfall by the Lothar storm in 

1999 also created a mosaic of dense forests stands and open patches, where regenerating coniferous and 

deciduous trees have grown to approximately 3 to 5 meters high and reached high stem density. 

 

Vegetation resources 

Broadleaved trees generally occurred in patches within areas of low canopy cover. Along the transects, 

we recorded the location and radius of the area of broadleaved tree patches, and estimated the number of 

stems of each tree species. Hazel grouse shows strong feeding preferences and we therefore distinguished 

between preferred resource, i.e. Betulaceae, Salicaceae and Rosaceae (Müllhauser 2003, Swenson et al. 

1995), and other deciduous tree species less often eaten (Fagus sp. and Acer sp.). Trees were further 

separated into two height classes, smaller or larger than 3 meters (Schäublin and Bollman 2011), and the 

surrounding forest was described as open (0–30 % canopy cover, class 1), medium (30–60 % canopy 

cover, class 2) or closed (60–100 % canopy cover, class 3). 

We considered both isolated tree and groups of coniferous trees as potential roosting sites 

(Müllhauser 2003). We assumed that Hazel grouse would primarily select roosting sites based on the 

degree of shelter they provide and selected potential roost sites accordingly. Trees below 10 cm in 

diameter were ignored (poor shelter against Pine marten, Martes martes) and remaining trees were 

classified according to trunk diameter (above or below 40 cm diameter). Hazel grouse usually roosts low 

in trees (Swenson and Olsson. 1991, Müllhauser 2003) and we therefore excluded all trees with first 

branch above five meters. Branch spacing along the trunk should allow individuals to roost (not below 20 

cm) while providing shelter against predation by raptors and thermal insulation during cold and windy 

conditions (not above 100 cm). Tree foliage density above 40 % (from 2–5 m along the trunk, as observed 

at 5 m distance) was assumed to provide protection against avian predators and adverse climatic 

conditions. We also classified canopy cover of forests surrounding the roosting sites, from open (0–30 % 

canopy cover, class 1), medium (30–60 % canopy cover, class 2) to closed (60–100 % canopy cover, class 

3). The different vegetation data sets were as follow: 

 

 

Table 1. Sub-data set of vegetation resources 

 

Feeding sites Roosting sites 

Set 

1 

All feeding sites Set 1 All roosting trees 

Set 

2 

Only feeding sites that contained at least 

one preferred feeding tree species. 

Set 2 Only roosting tree sites surrounded by 

forest with medium to closed canopy 

cover. 

Set 

3 

Only feeding sites that contained at least 

one tree above 3 m high. 

Set 3 Only roosting sites containing roosting 

trees with foliage density above 50 % and 

surrounded by forests with medium to 

closed canopy cover. 

Set 

4 

Only feeding sites containing at least one 

preferred feeding tree larger than 3 m. 

Set 4 Only roosting sites containing at least one 

roosting tree with a trunk diameter equal to 

or larger than 40 cm and surrounded by 

forests with medium to closed canopy 

cover. 

Set 

5 

Only feeding sites containing at least one 

preferred feeding tree larger than 3 m, and 

surrounded by forests with medium to 

closed canopy cover. 

Set 5 Only roosting sites containing at least one 

roosting tree with foliage density above 

50 %, at least one roosting tree with a 

trunk diameter equal to or larger than 40 

cm and surrounded by forests with 

medium to closed canopy cover. 
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Field prospections and vegetation resources mapping 

We used QGIS 3.2 to design parallel transects separated by 50 meters, surrounded by a 25 m buffer zone 

(12.5 m on each side) and positioned to follow as much as possible terrain elevation. Prospectors recorded 

all trees within the 25 m buffer zone with an external GPS (location accuracy of around 5 m), with the 

QGIS extension QField. 

 

Statistical assessment of vegetation resources distribution 

We described the spatial distribution of roosting and feeding trees within sites by comparing observed 

distances between each tree and its nearest neighbour to expected theoretical distances under complete 

spatial randomness (Nearest neighbour analysis, Clark & Evans 1954). Analyses were run using the 

clarckevans.test function in SPATSTAT package on R (R Core Team 2018). 

We also assessed the spatial scale at which each resource shows the highest level of clustering 

(Ripley’s K function, Ripley 1977). The K function is based on counts of events (trees) within circles of 

increasing radius from each point in the dataset (Ripley 1977). The mean number of points within each 

circle of specific radius and the global point density of the whole study area are used to compute the K 

index corresponding to each radius (r). For convenience, we used the derived statistic [K(r)/] r (Haase 

1995), which equals zero if points are randomly distributed, positive if points are clustered and negative if 

points are regularly distributed. Analyses were run using the Kest function in SPATSTAT package on R. 

The K function allows to assess the distance at which points sow some clustering. However, the 

K function is a cumulative function and tends to show larger cluster than in reality at far distances. 

 

Results 

Describing spatial resources distribution 

Feeding trees: 

Nearest neighbour’s analyses suggest that feeding resources, including all feeding tree patches, feeding 

patches composed of preferred trees and/or feeding patches containing at least one tree higher than 3 

meters (Feed 1, 2, 3 and 4) were regularly spaced (R > 1, p-value = 0.002) over the study area of Vallée 

de la Trême 1 and 2 and in Schwyberg. At the opposite, they showed a slight clustered pattern (R < 1, p-

value < 0.05) in Jaun. Feeding tree patches containing at least one preferred feeding tree larger than 3 m, 

and surrounded by forests with medium to closed canopy cover (Feed 5) were randomly distributed at all 

study sites, apart from Jaun, where trees were clustered (R = 0.79, p.value = 0.002). 

Among the five different sub-data sets and within the study areas Vallée de la Trême 1 and 2, 

and Scwyberg, the K function described a random distribution of the feeding tree patches until a radius 

limit which varied from approximatively from 130 to 200 m. After this limit, according to K index, 

feeding tree patches tended to be clustered. There was no obvious pattern of one sub-data set being more 

or less clustered than the others. 

 

Roosting trees: 

Nearest neighbour analysis showed clustering of roosting trees (Roost 1–5) at all study sites (R<1, p-

value = 0.002). According to K function, clustering of roosting resources occurred at a radius below 100 

meters. 

 

 

Table 2: Description of the spatial distribution of feeding and roosting resources at the four study sites. 

Feeding trees showed regular to random distribution patterns whereas roosting trees showed strong 

clustered patterns  

 

 Nearest neighbour Ripley’s K function 

Feeding trees 

Regular pattern  
(R > 1, p-value = 0.002) 

(subset 5, random pattern) 

Random pattern until 130-200m 

(further: clustered pattern) 

Roosting trees 
Clustered pattern 
(R < 1, p-value < 0.05) 

Clustered pattern until 100 m 
(further: random pattern) 
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Discussion and Conclusion 

In most cases, both spatial analyses suggested a random to regular distribution of feeding tree patches at 

short distances and some clustering at 130-200 m distances. Clustering was generally stronger in Jaun, 

which consisted in a mosaic of forest and pastures. Forest cover is a prerequisite for the occurrence of 

suitable feeding tree patches and was the driver of the observed resource clustering in Jaun. This result 

and observed discrepancies in spatial pattern between nearest neighbour and K function analyses 

highlight how edge effects resulting from the shape of our study sites (mainly long and thin polygons) 

affected our results. Several methods have been developed (and were applied) to correct for edge effect 

but did not provide satisfactory improvement. Generally, it is strongly advised to take into account edge 

effect when designing study sites and analysing the results, but this may not always be possible, 

especially in species inhabiting long and thin stretches of habitat, such as Alpine forests.  

Although the spatial distribution of feeding tree patches couldn’t be accurately described due to 

slight divergences between the nearest neighbour and the K function analyses. We can nonetheless state 

that they were randomly or regularly distributed to slightly clustered at large distances, opposing to the 

clustered distribution of roosting trees. Roosting trees were patchily distributed and, thus, potentially 

constrain occurrence of the species and promote intra-specific competition for exclusive use of the 

resource.  

To conclude, our study suggests that heterogenous distribution of winter resources, i.e. clustering 

of suitable roosting trees in our study, could be a driver of winter distribution and territorial behaviour of 

Hazel grouse’s in the Swiss Prealps. 
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First reported case of a mad male hazel grouse in the wild  
Siegfried Klaus & Johannes Wassermann 
 

Mad male capercaillies Tetrao urogallus are a well-known phenomenon, increasingly observed in most 

parts of the species’ range (Klaus et al. 1989, Mollet 2001).  Many hypotheses of possible reasons for this 

abnormal behaviour have been published, nevertheless, many questions remain. To our knowledge, mad 

males have been unknown in black grouse Lyrurus terix and hazel grouse Tetrastes bonasia up to now. 

Here we report on the first case of mad, aggressive behaviour in a male hazel grouse in the North Italian 

Alps. 

 

The history of detection 

In August 2009, the owner of a 

mountain cabin in the North 

Italian Alps was cutting wood 

near his cabin, when an adult 

male hazel grouse approached 

him. The cabin was located at 

1890 m a.s.l. on a subalpine 

meadow, surrounded by 

mountain forests. The cabin 

owner was surprised by the 

tameness of this normally shy 

bird. The first photos he took 

showed an adult male with 

combs that were tiny or nearly 

missing, even in spring and 

autumn. Sometimes, the male 

even went into the cabin and 

pecked ants at the entrance. 

Several times, it was attracted 

by loud noises, such as when 

about 30 persons gathered around the cabin for a party. Without any signs of shyness, the male moved on 

the ground along and between the visitors. Later, the male’s centre of activity changed from the vicinity 

of the cabin downhill to a steep slope, 500-700 m away, covered by closed mountain forest between 1800 

and 1900 m a.s.l. The most curious 

observation occurred in 2013, 

when about 200 visitors celebrated 

a party around the cabin. The male 

flew directly into the groups of 

people, landed, and walked around 

– a crazy situation. Loud noise and 

the assembling of humans seemed 

to attract this male.  

One of the authors (J.W.) 

observed this hazel grouse for the 

first time on August 21, 2011. On 

this date and 30 subsequent visits 

up to June 2014, the male was 

found 26 times. The cock 

approached when the observer used 

a whistle imitating the hazel grouse 

song nearly year round, with the 

exception of the period of intensive 

moult from mid-June to the end of 

July. After fresh snowfall, the male often disappeared and could not be detected. Many controls over all 

years followed. Only in 2017, the presumed last year of his life, the male preferred to hide and the 

searches were often negative. During six controls in autumn2017, the male was found on October 15, 

2017 for the last time, suggesting a very long survival of a minimum of 9 years for this wild male hazel 

grouse! Its behaviour was documented by photos and videos over the years. 

 

Figure 1. The habitat of the mad hazel grouse male in a subalpine 

cedar pine- spruce forest at 1850 m a.s.l. in the north Italian Alps. 

(Photo S.Klaus) 

Figure 2 Man and wild hazel grouse male. (Photo S.Klaus) 
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Habitat 

The male’s territory was located in a mountain forest, about 60-80 years old, dominated by cedar pine 

Pinus cembra (370 stems/ha), 

spruce Picea abies 130/ha, few 

mountain ash Sorbus 

aucuparia, rejuvination of these 

tree species, dead standing trees 

120/ha, lying dead trees 120 

/ha, structured by many gaps 

and rocky areas.  The ground 

floor was dominated by bilberry 

Vaccinium myrtillus, 

rhododendron Rhododendron 

ferrugineum 50%, grass 30%, 

without ground vegetation 20%. 

In the same type of habitat vital 

populations of capercaillie and 

black grouse (near timberline) 

exist at an altitude of 1800-

1900 m a.s.l. We noticed 

goshawk Accipiter gentilis, red fox Vulpes vulpes, pine marten Martes martes and golden eagle  Aquila 

chrysaetos as potential predators. 

 

Mad and territorial behaviour 

When using a whistle to imitate the 

territorial song, the male approached 

us on the ground, never flying. He ran 

and circled around, hiding sometimes 

behind a tree, often uttering a high-

pitched aggressive song not yet 

described in the literature (Bergmann 

et al. 1996) and approaching step by 

step. As in fighting behaviour, its crest 

was erected, the wings somewhat 

spread, and the tail in horizontal 

position. Aggressive behaviour 

increased when humans remained 

longer in his territory and when 

imitating the aggressive song, 

culminating in sudden attacks: 

pecking against the observer’s hands 

or shoes, accompanied by strong and 

repeated wing beats with tail spread. 

Like in mad male capercaillie, the behaviour was typical for territorial defence against a neighbour male. 

The bird was obviously able to discriminate between humans.  The owner of the cabin and J.W. seemed 

to be known to the bird and identified as rivals. The presence of other observers sometimes resulted in 

effective retiring and hiding, after which the male could not be found even during a longer search. As 

usual in hazel grouse, territorial behaviour culminated in spring (April-early June) and in autumn 

(September-end of October).  

Territorial song (whistling) and flutter jumps, typical components of hazel grouse territorial 

behaviour, were common only in periods of declining aggressiveness, in most cases, after the observer 

had left the place. Sometimes the cock followed the human visitor up to a forest road, the assumed border 

of his territory. 

 

Additional observations 

Pair formation was observed in 2010-2013, 2015, and even in 2017, presumably the last year of his life. 

In all cases, the females were shy. In some years, successful breeding was recorded. 

Several times we found signs of predator attacks or even collisions. In 2009, the male survived a 

collision with a wire fence near the cabin. On November 18, 2016, we found lots of feathers on the 

ground in his territory, possibly after raptor attack or from fighting with rivals, and the male survived. 

Figure 3. Mad cock, just before an attack (from video) (Photo 

S.Klaus) 

Figure 4 Pecking and wing-beating by the attacking male- the 

same behavioural pattern as in real combats in hazel grouse 

(from video). (Photo S.Klaus) 
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Feeding was observed on the ground – leaves and flowers of bilberry, grasses, and rhododendron in 

spring and the nuts of cedar pine in 

autumn, spread by nutcrackers on the 

forest floor. Interestingly, the male 

discriminated well between full and 

empty nuts. Only full nuts were eaten. 

Sometimes, when aggressiveness was 

low, the bird took nuts from the 

observer‘s hand. On trees we noticed 

feeding on mountain ash leaves in 

spring and fruits in autumn. 

In 2017, the aggressiveness 

of the male dropped, maybe due to 

high age and declining hormone 

levels. During most of the control 

visits in 2017, the male was hidden 

and our search was negative. On 

October 15 (2017), the male was 

observed for the last time within its 

territory. 

 

Summary 

The first case of a mad male hazel grouse is described. The cause of its tameness and mad behaviour is 

unknown. In mad male capercaillies, an enhanced level of testosterone and/or changes in the imprinting 

pattern have been discussed as contributing factors (Höglund & Porkert 1992), resulting in humans not 

being regarded as enemies, in contrast to mammalian or avian predators. 

Sometimes, humans were attacked when visiting the male‘s territory. The typical behaviour 

resembled territorial conflicts between hazel grouse males: running on the ground in a horizontal position 

with erected crest feathers, jumping on rocks or stems, sometimes hiding behind trees, accompanied by an 

aggressive song, acting on short distance only (10-20 m). Attacks were performed as usual in hazel 

grouse fights: jumping, pecking, and wing-beating with spread tail. The male was not banded but we 

assume it was always the same individual, based on his tameness, absence of combs, and life in the same 

territory and selection of preferred sites over many years. This bird reached an extraordinary high age of a 

minimum of 9 years in the wild. During several years, the male was observed with a female, which 

behaved as shy, as typical for hazel grouse. In Finland, some wild hazel grouse were trained to become 

tame, but they were normally not aggressive to humans (Jani Ylikangas, pers. com.). 

In ruffed grouse Bonasa umbellus, several cases of aggressive behaviour against humans and 

machines have been described (Lee Rue III 1973) or recently documented by video (Chantiny 2013). 
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Modeling future wildlife habitat suitability: serious climate change 

impacts on the potential distribution of the Rock Ptarmigan Lagopus 

muta japonica in Japan’s northern Alps 
Masanobu Hotta, Ikutaro Tsuyama, Katsuhiro Nakao, Masaaki Ozeki, Motoki 

Higa, Yuji Kominami, Takashi Hamada, Tetsuya Matsui, Masatsugu Yasuda and 

Nobuyuki Tanaka 
 

Alpine species are expected to be considerably influenced by climate change. In particular, alpine plants 

and animals in japan are considered to be vulnerable to global warming, because they already inhabit 

mountain tops, and consequently cannot shift to higher elevation refuges in response to global warming. 

The Rock Ptarmigan Lagopus muta japonica lives in the alpine zones of central Japan, which is the 

southern limit of the global distribution for this species. L. muta japonica is highly dependent on alpine 

habitats, which are considered vulnerable to rapid climate change. Populations of L. muta japonica have 

already become extinct in some mountain areas. In the northern part of Japan’s Southern Alps, the 

number of breeding pairs declined by ~50% from 1981 to 2004 (Nakamura 2007). As a consequence, the 

ranking of L. muta japonica was raised from vulnerable to endangered in the Japanese Red List revised in 

August 2012 (the Ministry of the Environment of Japan, 2012) and a program for the conservation of L. 

muta japonica was introduced in October 2012, by the Ministry of the Environment. 

 

 
 

Figure 1. The southernmost habitat of the subspecies Lagopus muta japonica in Mt. Izaruga 

(35.340593°N, 138.096254°E), located in the southern part of Japan’s southern Alps. Subalpine 

vegetations mainly composed of Abies mariesii and Betula ermanii come up near the top of the mountain. 

 

 

To assess the impact of climate change on the distribution of L. muta japonica in the study area 

of Japan’s northern Alps (36.25–36.5°N, 137.5–137.7°E) and to identify population vulnerability under 

future climatic conditions for conservation planning, we developed a species distribution models, which 

considered the structure of the alpine ecosystem by incorporating spatial hierarchy on specific 

environmental factors. The model was constructed in two main parts. The first part of the model, for 

which generalized additive model was used, aimed to predict potential habitat for L. muta japonica based 

on the area fractions of three alpine vegetation communities (Japanese stone pine P. pumila, snowbed 

grassland and alpine fellfield) and distance from the ridge. The second part of the model, for which 

generalized additive model and random forests were used, aimed to predict the area fractions of alpine 

vegetation communities based on climatic and topographic variables. 

The predicted potential habitat for L. muta japonica was comparatively similar to the actual 

distribution of the  territories  in  the  study  area.  Potential  habitat  for  the  alpine  vegetation zone was  
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predicted to decrease from 

current (ca. 2464 km
2
) to future 

(ca. 18 km
2
, representing 0.7% of 

current in the median of 24 

GCMs). Area fractions of all the 

three alpine vegetation 

communities were predicted to 

decrease under future climates. 

Future potential habitat for L. 

muta japonica was projected to 

decrease to 0.4% of the current 

potential habitat in the median of 

occurrence probabilities under 24 

GCMs, due to a decrease in 

alpine vegetation communities. 

Some potential habitats in the 

central and northwestern part of 

the study area were predicted to 

be sustained in the future, 

depending on the GCMs.  

Our model results 

predicted that the potential habitats for L. muta japonica in Japan’s northern Alps, which provides core 

habitat for this subspecies, would be vulnerable by 2081–2100. Small sustainable habitats may serve as 

refugia, facilitating the survival of L. muta japonica populations under future climatic conditions. Impact 

assessment studies of the effect of climate change on L. muta japonica habitats at a nationwide scale are 

urgently required to establish effective conservation planning for this species, which includes identifying 

candidate areas for assisted migration as an adaptive strategy. 
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Figure 2. Territorial male Rock Ptarmgian Lagopus muta japonica 

in Mt. Izaruga in 2 June 2009. 
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CONFERENCES 

 

 

Grouse Talks at the Wildlife Society, Reno, Nevada: 30 September – 3 

October 2019 
Michael A. Schroeder  
 

The Wildlife Society’s 26
th

 annual conference was held in Reno Nevada during 30 September-3 October 

2019. The conference was held in conjunction with the 149
th

 annual conference of the American Fisheries 

Society. The joint meeting was massive, including almost 5,000 registrants. The meeting was in the heart 

of the range of greater sage-grouse so it was not surprising that there were many presentations about 

grouse. There were 73 talks and posters focused on grouse, including 48 on greater sage-grouse, 1 on 

Gunnison sage-grouse, 11 on lesser prairie-chickens, 3 on sharp-tailed grouse, 4 on ruffed grouse, 2 on 

dusky grouse, 1 on white-tailed ptarmigan, and 3 on general grouse-related topics. There is a list of talks 

and posters below. Abstracts should be available by visiting the detailed schedule at 

https://afstws2019.org/. In addition to presentations at the conference, there were also presentations at a 

preliminary workshop at the Tahoe Center for Environmental Sciences south of Reno, Nevada during 28–

29 September. The workshop was titled “Genomics underlying toxin tolerance (GUTT): identifying 

molecular innovations that predict phenotypes of toxin tolerance in wild vertebrate herbivores” and 

focused on multiple species, including greater sage-grouse. The workshop was attended by about 50 

individuals with oversight from Marjorie Matocq, Rongsong Liu, Jennifer S. Forbey, Carolyn Dadabay, 

and Lora A. Robinson). 

 

Anthropogenic subsidies affect common raven movement and space-use (Julia Brockman, Peter S. 

Coates, Pat J. Jackson, and Perry J. Williams) 

Testing the hotspot hypothesis: lesser prairie-chicken lek formation and female space use (Carly Aulicky 

and David A. Haukos) 

Overcoming post-release dispersal to successfully translocate lesser prairie-chickens (Liam Berigan, 

Carly Aulicky, Daniel S. Sullins, David A. Haukos, Kent A. Fricke, Jonathan Reitz, Liza G. 

Rossi, and Kraig Schultz) 

Retrospective assessment of suppression and restoration as tools for conserving sage-grouse habitat 

degraded by wildfires within the Great Basin (Cali L. Roth, Peter S. Coates, Mark A. Ricca, 

David S. Pilliod, Julie A. Heinrichs, Michele R. Crist, and Douglas J. Shinneman) 

Horse rich & dirt poor: the wildlife and habitat narrative (Panel discussion lead by Michael Cox and 

Cynthia G. Perrine) 

Resource selection in a before-after-control-impact framework: assessing habitat restoration effects on 

sage-grouse seasonal habitat (John P. Severson, Christian A. Hagen, Jeremy D. Maestas, David 

E. Naugle, J. Forbes, and Kerry P. Reese) 

How can breeding stage-specific estimates of movements and space use of female lesser prairie-chickens 

aid conservation efforts? (Bram H. F. Verheijen, Christopher K. Gulick, John D. Kraft, Jonathan 

D. Lautenbach, Joseph M. Lautenbach, Reid T. Plumb, Samantha G. Robinson, Daniel S. 

Sullins, and David A. Haukos) 

Functionality and effectiveness of two solar-powered GPS transmitters fitted on greater sage-grouse in 

Utah (Melissa S. Chelak, Michel T. Kohl, Terry A. Messmer, Randy T. Larsen, Shandra N. Frey, 

and Brian Maxfield) 

How plants outwit their consumers. What plant chemicals do to defeat specialist herbivores (Carolyn 

Dadabay and Jennifer S. Forbey) 

How herbivores outwit their plants over evolutionary time; sage-grouse versus sagebrush (Sara J. Oyler-

McCance, Shawna J. Zimmerman, and Cameron L. Aldridge) 

Integrating nest site selection and survival consequences for greater sage-grouse in a multi-scale habitat 

assessment (Brianne E. Brussee, Peter S. Coates, Shawn T. O’Neil, Mark A. Ricca, Shawn P. 

Espinosa, and David J. Delehanty) 

Towards functional community ecology in the metagenomes of herbivore specialists (Eric J. Hayden and 

Jennifer S. Forbey) 

Sage-grouse definitely avoid trees, or do they? A case for providing a surrogate niche (David K. 

Dahlgren, Michel T. Kohl, Terry A. Messmer, Charles P. Sandford, and Paul C. Rogers) 

Persistence of greater sage-grouse following wildfire (Ian F. Dudley, Peter S. Coates, Mark A. Ricca, 

Dawn M. Davis, Scott C. Gardner, and David J. Delehanty) 

https://afstws2019.org/
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Manipulating molecular and microbial mechanisms of toxin tolerance to manage wild herbivores 

(Jennifer S. Forbey) 

Observers influence estimates of nest survival for grouse with implications for population-level 

inferences (Megan C. Milligan, Lorelle I. Berkeley, and Lance B. McNew) 

Effects of wildfire and avian predator densities on summer habitat selection of female sage-grouse in 

Oregon (Terrah M. Owens, Lindsey R. Perry, Jonathan B. Dinkins, Lee J. Foster, and Jacqueline 

B. Cupples) 

Rising from the ashes? Lesser prairie-chicken and grassland response to intense wildfire in Kansas 

(Nicholas J. Parker, Daniel S. Sullins, David A. Haukos, Kent A. Fricke, and Christian A. 

Hagen) 

Developing methods for estimating density and abundance of dusky grouse for unbiased population 

monitoring (Elizabeth A. Leipold, Claire N. Gower, and Lance B. McNew) 

A new hope: monitoring the effectiveness of lesser prairie-chicken translocation in the sand sagebrush 

ecoregion of southwestern Kansas and southeastern Colorado (Elisabeth C. Teige, Liam Berigan, 

Carly Aulicky, David A. Haukos, Kent A. Fricke, Liza G. Rossi, Jonathan Reitz, and Kraig 

Schultz) 

Greater sage-grouse functional response to habitat suitability variability across their southern range 

margin (Aidan T. Beers and Shandra N. Frey) 

Sagebrush-obligate songbird abundance and reproductive success under the greater sage-grouse umbrella 

(Alan H. Harrington and Jonathan B. Dinkins) 

Identifying important breeding, nesting, and brooding habitat for dusky grouse (Stephanie L. Giavotella 

and David K. Dahlgren) 

Updating the knowledge and protocols of greater sage-grouse translocations range-wide from Reese & 

Connelly (1997) (Melissa S. Chelak, Kade Lazenby, Michel T. Kohl, David K. Dahlgren, Peter 

S. Coates, Mary B. Meyerpeter, Steven R. Mathews, David J. Delehanty, Mark A. Ricca, and 

Terry A. Messmer) 

Preliminary study of ruffed grouse (Bonasa umbellus) seasonal movement patterns (Rachel Martin, 

Joseph Quehl, Logan Cutler, and Brady Roberts) 

Connecting the dots; identifying barriers to greater sage-grouse population expansion at Clear Lake 

National Wildlife Refuge, California, USA (Chelsea E. Sink, Katie M. Dugger, and Christian A. 

Hagen) 

Brood translocation as a population restoration method for greater sage-grouse (Mary B. Meyerpeter, 

Peter S. Coates, Mark A. Ricca, David J. Delehanty, Brian G. Prochazka, and Scott C. Gardner) 

Chicks are choosy: comparing thermal buffering of sage-grouse broods foraging and loafing sites in the 

Great Basin (Tyler D. Dungannon, Jonathan B. Dinkins, and Christian A. Hagen) 

An empirical approach to refining greater sage-grouse (Centrocercus urophasianus) breeding and 

brooding habitat guidelines (Michel T. Kohl, David K. Dahlgren, Terry A. Messmer, Benjamin 

A. Crabb, Shandra N. Frey, Eric T. Thacker, Randy T. Larsen, and Rick J. Baxter) 

A user-friendly conservation planning tool to help guide conifer removal treatments for sage-grouse in the 

Great Basin (Michael P. Chenaille, Mark A. Ricca, Peter S. Coates, Brianne E. Brussee, Cali L. 

Roth, and K. Ben Gustafson) 

Comparison of predators and sagebrush-obligate songbirds in Wyoming’s sage-grouse conservation 

policy areas (Claire L. Revekant and Jonathan B. Dinkins) 

Collaborative science to identify threats, management actions, and responses for the Bi-State Distinct 

Population Segment of greater sage-grouse (Mark A. Ricca, Peter S. Coates, Brian G. Prochazka, 

John P. Severson, Stephen C. Abele, Shawn P. Espinosa, Scott C. Gardner, Sherri Lisius, and 

David J. Delehanty) 

If it’s not good for the community; it’s not good for wildlife: sage lessons from Grouse Creek (Justin R. 

Small) 

Potential environmental predictors, larvae presence, and blood meal analysis of an important West Nile 

Virus vector in ruffed grouse habitat (Samantha L. Maywald, Clay E. Corbin, Lisa M. Williams, 

John M. Hrantiz, and Karl W. Henry) 

Taking an incubation break: the where, when, and why of lesser prairie-chickens leaving their nests 

(Jacquelyn Gehrt, Daniel S. Sullins, and David A. Haukos) 

Trees, chainsaws, and grouse: increasing usable space for sage-grouse with conifer removal (Andrew 

Olsen, John P. Severson, Jeremy D. Maestas, David E. Naugle, Kate Yates, and Christian A. 

Hagen) 

Why are short-grass prairies and lesser prairie chickens declining in southern Great Plains? (Edward O. 

Garton, Christian A. Hagen, Adam G. Wells, and John T. Abatzoglou) 
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Thinking beyond the sage-grouse umbrella: short term effects of moderate rotational cattle grazing on 

sagebrush-obligate songbird reproductive success (Vanessa Schroeder, Jonathan B. Dinkins, 

Dustin D. Johnson, W. Douglas Robinson, Chad S. Boyd, Travis Miller, Kirk W. Davies, and 

David Bohnert) 

Effects of rangeland management on the ecology of sharp-tailed grouse in mixed-grass prairies (Megan C. 

Milligan, Lorelle I. Berkeley, and Lance B. McNew) 

Wildfire impacts on demographics of greater sage-grouse (Emmy Tyrrell, Peter S. Coates, Mark A. Ricca, 

Joshua M. Hull, and Shawn P. Espinosa) 

Selection of drumming locations by male ruffed grouse and effects on drumming behavior in central 

Maine, USA (Samantha Brown, Joelle M. Mangelinckx, R. Bradford Allen, Kelsey Sullivan, and 

Erik J. Blomberg) 

How the changing tools of conservation genetics have guided management for Gunnison sage-grouse 

(Sara J. Oyler-McCance) 

Out of the sage and into the fire: thermal niches explain greater sage-grouse nest success (Christopher R. 

Anthony, Christian A. Hagen, R. Dwayne Elmore, and Katie M. Dugger) 

Understanding umwelt: a lesser prairie-chicken’s perspective on navigating the anthropogenic landscape 

(Ashley M. Tanner, Evan P. Tanner, Samuel D. Fuhlendorf, Jonathan Potts, R. Dwayne Elmore, 

and Craig A. Davis) 

The Nevada conservation credit system: a mechanism to achieve net conservation gain for greater sage-

grouse habitat (Katie M. Andrle, Kelly McGowan, Daniel Huser, Kathleen Petter, and Ethan 

Mower) 

Using greenness indices to manage riparian areas for sage-grouse chick selection and survival in the Great 

Basin (John P. Severson, Peter S. Coates, and Mark A. Ricca) 

Spatio-temporal dynamics of sage-grouse populations in Nevada (Cheyenne Acevedo and Perry J. 

Williams) 

Relationship between grass height and nesting success of greater sage-grouse (Courtney J. Conway, 

Andrew R. Meyers, David D. Musil, Paul D. Makela, Shane B. Roberts, and Karen L. 

Launchbaugh) 

Using an integrated population model to inform sage grouse management (Peter S. Coates, Brian G. 

Prochazka, Mark A. Ricca, Scott C. Gardner, Shawn P. Espinosa, and David J. Delehanty) 

Not all wet meadows are equal to greater sage-grouse and managers forecasting landscape restoration 

(Louis Provencher, Kevin J. Badik, Sarah Byer, and Elizabeth Munn) 

Impacts of the temporary loss of CRP on greater sage-grouse in Washington State (Michael A. Schroeder, 

Andrew J. Shirk, Leslie A. Robb, and Samuel A. Cushman) 

Integrated population models: model assumptions and inference (Thomas V. Riecke, Perry J. Williams, 

Tessa L. Behnke, Dan Gibson, Alan G. Leach, Benjamin S. Sedinger, Phillip A. Street, and 

James S. Sedinger) 

Multi-scale population assessment of white-tailed ptarmigan (Phillip A. Street) 

Deep snow creates microrefugia that influence habitat selection and behavioral plasticity in a winter-

adapted bird (Amy Shipley, Jennyfer Cruz, and Benjamin Zuckerberg) 

Movement of breeding and non-breeding ravens, raven nest removal, and greater sage-grouse nest success 

(Seth M. Harju, Chad V. Olson, Steffen Cornell) 

Spatially-explicit predator impact models: linking common raven density to sage-grouse nest success 

using hierarchical modeling (Shawn T. O’Neil, Peter S. Coates, Brianne E. Brussee, Mark A. 

Ricca, Pat J. Jackson, Shawn P. Espinosa, and David J. Delehanty) 

Cut a tree, grow a grouse: implications of juniper removal for sage-grouse population growth (Andrew 

Olsen, John P. Severson, Jeremy D. Maestas, David E. Naugle, Kate Yates, and Christian A. 

Hagen) 

Conifer management in context: a community-based evaluation of conifer removal for sagebrush and 

woodland obligates (Jason D. Tack, Jason R. Reinhardt, Kevin E. Doherty, Joseph T. Smith, 

Jeremy D. Maestas, Brady W. Allred, J. Patrick Donnelly, and David E. Naugle) 

Sage-grouse: micro-habitat specialist or shrub-steppe generalist? (Joseph T. Smith) 

Feral horses disrupt greater sage-grouse lekking activity in the Great Basin (Diana A. Munoz, Peter S. 

Coates, and Mark A. Ricca) 

Ground-dwelling arthropod community response to livestock grazing: implications for avian conservation 

(Hayes B. Goosey) 

The rangeland analysis platform: new technology revolutionizes rangeland monitoring (Brady W. Allred, 

Matthew O. Jones, and David E. Naugle) 

Applying life-history theory to the conservation & management of gamebirds: what we know and what 

we need to know (David N. Koons) 
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Hierarchical ecological benefits of the Conservation Reserve Program in the southern Great Plains 

(Daniel S. Sullins, David A. Haukos, and Christian A. Hagen) 

A life history perspective on harvest management of upland game birds in a changing World (Erik J. 

Blomberg) 

Farm Bill programs for the lesser prairie-chicken contribute to umbrella species conservation of grassland 

birds (David C. Pavlacky, Jr., Anne M. Bartuszevige, Rich Iovanna, and Christian A. Hagen) 

Quantile regression estimates of sage-grouse population trends (Brian S. Cade, David R. Edmunds, and 

Douglas S. Ouren) 

Utah sage-grouse local working groups: moving from conservation challenge to conservation success via 

stakeholder engagement (Michel T. Kohl, Lorien R. Belton, Terry A. Messmer, David K. 

Dahlgren, Shandra Nicole Frey, and Rae Ann F. Hart) 

A strategic, multi-scale science framework for conserving and restoring sagebrush ecosystems and greater 

sage-grouse (Jeanne C. Chambers) 

Basic science in the conservation of sage-grouse: how understanding lekking behavior informs 

management (Gail L. Patricelli, Alan H. Krakauer, Jessica L. Blickley, Eric F. Tymstra, Ryane 

M. Logsdon, Anna C. Perry, Marcella R. Fremgen, Chelsea Merriman, and Jennifer S. Forbey) 

The reintroduction of Columbian sharp-tailed grouse to Nevada and implications for restoring lekking 

grouse with translocation (Steven R. Mathews, Peter S. Coates, Shawn P. Espinosa, and David J. 

Delehanty) 

Linking conservation of gamebirds and threatened and endangered species to achieve multiple habitat and 

population benefits (Robert G. Clark, Lisha L. Berzins, James H. DeVries, and Kiel L. Drake) 

Longitudinal data and life-history theory: how should we guide the future of gamebird management? 

(James S. Sedinger, Thomas V. Riecke, Benjamin S. Sedinger, and Erik J. Blomberg) 

 

 

33
rd

 Biennial Prairie Grouse Technical Council Meeting – 4-7 

November 2019, Bartlesville, OK. 
Don Wolfe 
 

Over 100 grouse biologists and stake holders from across North America met in Bartlesville, OK for the 

33
rd

 Biennial Prairie Grouse Technical Council Meeting.  There were 37 presentations on prairie grouse 

or related subjects (abstracts below).  In addition to the technical presentations, there were field trips in 

the afternoons of 5 November and 6 November.  The first field trip included visiting the Attwater’s 

Prairie-Chicken and Masked Bobwhite breeding facilities at the G. M. Sutton Avian Research Center.  

The second field trip was to the Joseph H. Williams Tallgrass Prairie Preserve and the Chapman Ranch, 

where range management and ongoing Greater Prairie-Chicken research was discussed.  The final day of 

the meeting also included a special memorial to John Toepfer, where various friends and colleagues of 

John exchanged memories and sometimes humorous stories.   Two special awards were presented, the 

first being the prestigious Hamerstrom Award to Dr. Christian Hagen.  The second was the first ever John 

Toepfer Prairie Grouse Research Scholarship, presented to Geoffrey M. Gould. 

 

GREATER PRAIRIE-CHICKEN AND SHARP-TAILED GROUSE AS 

FLAGSHIPS FOR GRASSLAND CONSERVATION: A REPORT OF THE 

INTERSTATE WORKING GROUPS 
JONATHAN HAUFLER, Ecosystem Management Research Institute, Seeley Lake, MT 59868 

 

Two interstate working groups (IWG’s) have been developing conservation plans for greater prairie-

chickens and sharp-tailed grouse for the past 4 years. These groups include involvement from 14 state 

wildlife agencies as well as the U.S. Fish and Wildlife Service and the North American Grouse 

Partnership. The work recognizes that these two species serve as excellent flagships for grassland 

conservation due to their need for large blocks of high quality grasslands that will also support many 

other grassland-associated species. In addition to identifying these associated species, the IWG’s are 

developing recommendations for monitoring, habitat management, desired population and habitat goals, 

and potential core conservation areas for each species. Future work will seek to engage a broad coalition 

of other grassland conservation initiatives to advance coordinated delivery of grassland conservation 

actions. 
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THE PRAIRIE GROUSE OF THE MOUNTAINS  
DAVID DAHLGREN¹, STEPHANIE LANDRY¹, SKYLER FARNSWORTH¹, MICHEL KOHL¹, R. 

DWAYNE ELMORE², and ERIC THACKER¹ 

¹Department of Wildland Resources, S.J. Quinney College of Natural Resources, Utah State University, 

Logan, Utah, 84322, ²Department of Natural Resource Ecology and Management, Oklahoma State 

University, Stillwater, OK 74078 

 

Dusky grouse have been characterized as forest grouse and harvest management has largely been 

combined with other forest grouse species. However, duskies are phylogenetically closer to prairie grouse 

and their life history is more similar to prairie grouse. We also found behavioral similarities. Marked 

dusky grouse moved > 30 km between seasonal habitats. Site fidelity to seasonal habitat was extremely 

high, even when large movements occurred. During breeding surveys we detected male dusky grouse 

associated with each other in same area, perhaps an “expanded lek.” Dusky grouse select more open 

habitat, especially shrub-steppe, during the breeding and summer seasons. Dusky grouse are more k-

selected compared to other forest grouse, and have relatively small clutch sizes (~ 6 eggs) and high 

annual survival (> 0.60). Dusky grouse populations are not consistently monitored and, generally, there is 

no conservation currently geared toward the species. Even. Considering the similarities of dusky grouse 

with prairie grouse and sage-grouse and the significant conservation issues faced by the latter, we believe 

dusky grouse require more research and conservation attention than they have received to date.  

 

Neonicotinoids on the landscape: Evaluating avian exposure to treated seeds in 

Minnesota   
C. L. ROY* and P. COY, Minnesota Department of Natural Resources, Grand Rapids, MN 55744 USA, 

D. CHEN, Southern Illinois University Carbondale, Carbondale, IL 62901 USA, M. JANKOWSKI, US 

Environmental Protection Agency, Seattle, WA 98101 USA, J. PONDER, University of Minnesota, St. 

Paul, MN 55108 USA 

 

Neonicotinoid pesticides are commonly applied to corn, soybean, and wheat seeds.  Treated seeds could 

be available to wildlife through spillage during planting or through seeds on or near the soil surface after 

planting.  We examined exposure of wild birds to neonicotinoids in agricultural landscapes of Minnesota.  

We quantified seed availability at the soil surface in recently planted fields and the rate of seed spills 

during planting, and documented wildlife eating treated seeds with trail cameras. During 2 springs, we 

observed 329 spills during landscape-scale surveys in 76 townships.  At the field-scale, 25 of 71 fields 

had exposed seeds on the soil surface and 12 fields had spills.  In videos, numerous birds, as well as 

mammals, consumed treated seeds. Forty-seven of 59 (80%) greater prairie-chicken and 97 of 109 (89%) 

sharp-tailed grouse fecal samples collected from leks had detectable concentrations of >1 neonicotinoid.  

Thirty-four of 45 (76%) greater prairie-chicken livers and 74 of 81 (91%) sharp-tailed grouse livers from 

hunter-harvested birds contained detectable concentrations of >1 neonicotinoid.  Thus, treated seed was 

widely available on the landscape, was consumed by wildlife, and neonicotinoids were detectable in 

prairie grouse samples during spring and fall. 

 

An Experimental Test of the Relationship Between Color Ornaments and Parasite 

Loads in the Lesser Prairie-Chicken (Tympanuchus pallidicinctus) 
G.M. GOULD, Department of Ecology, Evolution and Organismal Biology, The Ohio State University, 

Columbus, OH. 

J.K. AUGUSTINE, Department of Ecology, Evolution and Organismal Biology, The Ohio State 

University at Lima, Lima, OH. 

 

Color signaling is an important form of animal communication. The signaling function of color may 

provide honest information regarding condition and qualities such as endoparasite infection. Although 

grouse such as the Lesser Prairie-Chicken (Tympanuchus pallidicinctus) exhibit cryptic plumage, males 

of this species display brightly colored ornaments during breeding displays. The prominent display of 

these ornaments suggests that they fulfill an important signalling function. We performed an experiment 

in Kansas in which we captured males and administered either an anti-helminth agent or water and took 

color readings of combs and air sacs. We recaptured individuals and obtained another set of color 

readings. We used a mixed model framework for repeated measures to compare color change in the 

experimental (N=10) and control (N=8) groups. After controlling for capture date, we found strong 

evidence for a significant difference in components of comb coloration between the two groups with 

experimental males having higher saturation and non-UV hue. Our results suggest that comb color may 
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serve as an honest signal of parasite infection which could influence male and female behavioral 

responses. We also demonstrate that blood profiles change following anti-helminth treatment and could 

be used to assess the health of individuals within or between populations.  

 

ATTWATER PRAIRIE-CHICKEN RECOVERY POST-HARVEY STATUS 

UPDATE 
JOHN MAGERA, Refuge Manager, Attwater Prairie Chicken NWR, Eagle Lake, TX 77434  

 

Concern about the status of the Attwater prairie-chicken (APC) recovery program following hurricane 

Harvey in 2017 was widespread.  Media outlets across the nation reached out to the refuge staff and 

recovery team members following the storm to determine the effects, and in some cases, forecast the 

extinction of the APC due to hurricane Harvey.  Although the impact of the hurricane on the wild 

population was significant, that is only part of a broader story about managing the APC recovery program 

through a period of unprecedented severe weather events. Thanks to decades of work by dozens of people 

and institutions involved in the recovery program, positive trends in APC recovery continue.  We will 

provide a brief history of the population, lessons learned following a series of unprecedented weather 

events, and provide a look ahead at what to expect in the future for APC recovery.   

 

USE OF PREDATOR-DETERRENT FENCES TO INCREASE ATTWATER’S 

PRAIRIE-CHICKEN NEST SUCCESS 
MICHAEL E. MORROW*.  Attwater Prairie Chicken National Wildlife Refuge, Eagle Lake, TX, USA 

JOHN E. TOEPFER (deceased).  Society of Tympanuchus Cupido Pinnatus, Ltd., Ada, MN, USA  

 

We evaluated predator-deterrent fences to protect individual prairie-chicken nests, first in a pilot study 

with greater prairie-chickens Tympanuchus cupido pinnatus, and then on endangered Attwater’s prairie-

chickens T. c. attwateri.  We compared nest success, proportion of eggs that hatched in successful nests, 

and nest abandonment between fenced and unfenced nests.  Fencing increased greater prairie-chicken 

apparent nest success from 54% (n = 59) to 78% (n = 18) (P < 0.07).  For Attwater's prairie-chickens, 

fencing increased daily survival rate (DSR) from 0.9156 (n = 24) in 1997–2011 to 0.9923 (n = 224) 

during 2000–2017.  Fences were typically placed around Attwater’s nests during the first few days (x ̅ = 

3.2 d ± 0.3 SE; n = 215) of the 26-d incubation period, increasing estimated nest success from 13% (〖

0.9156〗^23) to 84% (〖0.9923〗^23).  Fencing did not increase abandonment (P1-tailed > 0.27) or 

decrease the proportion of eggs that hatched in successful nests (P1-tailed > 0.98).  Logistic regression 

revealed little support for stage of incubation when fences were placed, fence size, or their interaction in 

predicting nest abandonment or proportion of eggs that hatched.  Predator-deterrent fences were useful for 

substantially increasing Attwater’s prairie-chicken nesting success, and may represent a viable 

management strategy for increasing nesting success for other populations of ground-nesting birds with 

high conservation value. 

 

CAPTIVE BREEDING AND RAISING OF PRAIRIE-CHICKENS FOR 

RELEASE INTO THE WILD, WITH EXPERIMENTAL METHODOLOGIES 

POTENTIALLY APPLICABLE FOR BREEDING OTHER GALLIFORMES 
BONNIE GIBSON*, TAYLER HARLOW, LENA C. LARSSON, STEVE K. SHERROD, Sutton Avian 

Research Center, P.O. Box 2007, Bartlesville, OK 74005, USA 

 

Propagation of captive Galliformes has proved complicated and difficult, and production of birds that 

show high survival and significant reproduction in the wild is a challenge. Utilizing original and novel 

methods for breeding and managing captive galliformes, the Sutton Avian Research Center is 

experimenting with techniques at a dedicated facility in Oklahoma. With the intention of breeding 

Attwater’s prairie-chickens (APC) for release, greater prairie-chickens (GPC) have served as surrogates to 

test efficacy of prospective designs and methodology. Experimental methods include: 1) natural breeding 

2) efforts toward breeding imprinted birds for artificial insemination; 3) establishment of outdoor captive 

booming grounds offering female mate and nest site choices; 4) establishment of indoor breeding areas in 

which pairs are selected based on genetics. Other techniques tested include use of natural food like clover, 

dandelions, and insects to attempt to establish a wild grouse gut microbiota. After three experimental 

years of breeding GPC, the first APC eggs were transferred from Texas facilities to Oklahoma in spring 

2019. The APC offspring produced will serve as our breeding flock for 2020. We intend to continue 

experimental research with the greater prairie-chickens, as the production and release of the Attwater’s 

prairie-chicken in Texas is critical for securing sustainable populations in the wild. 
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LESSER PRAIRIE-CHICKEN: UNITED STATES FISH AND WILDLIFE 

SERVICE’S ACTIONS PAST, PRESENT, AND FUTURE 
CHRIS O’MEILIA*, U.S. Fish and Wildlife Service, Kansas Ecological Services Field Office, 

Manhattan, KS 66502 USA, CLAY NICHOLS, U.S. Fish and Wildlife Service, Arlington Ecological 

Services Field Office, Arlington, TX 76006 USA, PATRICIA ECHO-HAWK, U.S. Fish and Wildlife 

Service, Oklahoma Ecological Services Field Office, Tulsa, OK 74129 USA, JENNIFER DAVIS, U.S. 

Fish and Wildlife Service, New Mexico Ecological Services Field Office, Albuquerque, NM 87113 USA, 

KEVIN BURGESS, U.S. Fish and Wildlife Service, Region Six Regional Office, Lakewood, CO 80228 

USA.   

 

The objective of this talk is to provide a general overview of past, present, and possible future actions by 

the U.S. Fish and Wildlife Service (Service) using its authorities to support conservation of the lesser 

prairie-chicken, Tympanuchus pallidicinctus, and meet statutory obligations of the agency.  Service 

actions are only a portion of significant past and on-going work on the species.  This presentation will 

only discuss actions that are connected to a specific statutory obligation of the Service to administer.  

Much of the information on past and present actions was gathered from the Service’s Environmental 

Conservation Online System (ECOS; ecos.fws.gov), communication with Service staff, and the statutory 

and policy framework of Service authorities, as derived from the Service’s Mission and the Endangered 

Species Act.  Service work on the species began in 1995, with receipt of a petition to list, and includes a 

range of regulatory processes and determinations, as well as conservation tools designed to provide 

benefits to lesser prairie-chickens through partnerships and permits with public and private landowners, 

land managers, industry and state wildlife agencies.  To date there have been many statutory actions 

completed under Service authority, as well as potential opportunities for tools not yet utilized (e.g., 

Habitat Conservation Plans, mitigation credit transactions through Conservation Banking).   

 

NORTH AMERICAN GROUSE PARTNERSHIP: 20 YEARS OF GROUSE 

CONSERVATION 
JON HAUFLER and STEVE BELINDA, North American Grouse Partnership, Red Lodge, MT 59068 

 

The North American Grouse Partnership (NAGP) is a non-profit organization formed in 1999 with the 

mission of promoting the conservation of all 12 species of North American grouse and the habitats 

necessary for their survival and reproduction. Over the past 20 years, NAGP has produced numerous 

accomplishments including development of a grassland conservation plan for prairie grouse, policy input 

on Farm Bills to benefit grouse, recommendations for conservation actions for sage-grouse and lesser 

prairie-chickens, initiation of interstate working groups for greater prairie-chickens and sharp-tailed 

grouse, recommendations for grouse mitigation programs, policy input on critical legislation and agency 

activities, and various other actions. This talk will highlight some of these accomplishments, describe 

current issues that NAGP is emphasizing, and discuss future directions for grouse management.  

 

INFECTIOUS DISEASE AND PARASITOLOGICAL SURVEY OF LESSER 

PRAIRIE-CHICKENS IN THE SAND SHINNERY OAK PRAIRIE 

ECOREGION 
K. BONDO*, M. WHITSON, and B. GRISHAM, Dept. Natural Resources Management, Texas Tech 

University, Lubbock, TX 79409 USA, A. SMITH-HERRON, Texas Invasive Species Institute, Sam 

Houston State University, Huntsville, TX 77341 USA, S. E. ALLEN, Dept. Pathobiology, University of 

Guelph, Guelph, ON N1G 2W1 CANADA, C. BOAL, Texas Cooperative Fish and Wildlife Research 

Unit, Texas Tech University, Lubbock, TX, 79409 USA, M. PETERSON, Dept. Biological Sciences, 

University of Texas at El Paso, El Paso, TX 79968 USA, B. SIMPSON, Texas Parks and Wildlife, 

Canyon, TX 79015 USA, and C. HAGEN, Dept. Fisheries and Wildlife, Oregon State University, 

Corvallis, OR 97331 USA. 

 

The impact that pathogens and parasites have on prairie grouse populations is unclear. During 2018–19, 

we conducted an infectious disease and parasitological survey of Lesser Prairie-Chickens from Texas and 

New Mexico. From live-captured birds, blood smears (n=31) were collected and examined for 

hematozoa, and serum and swabs (n=9) were tested for exposure and/or infection with select pathogens 

recognized as important to prairie grouse. Six frozen archived birds were necropsied for helminths, and 

31 cecal droppings collected from leks were tested for select helminth eggs using PCR. All blood samples 

tested negative for exposure to Salmonella and Mycoplasma, and the viruses causing Newcastle disease, 

avian influenza, and infectious bronchitis. Plasmodium pedioecetae was detected in 19% of blood smears. 
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The helminths, Dispharynx nasuta, Oxyspirura petrowi, and Aulonocephalus pennula, were found in 

necropsied birds. Of these, only O. petrowi and A. pennula eggs were detected in cecal droppings. These 

results provide important baseline information on infectious agents and parasites that currently infect 

Lesser Prairie-Chickens in this region.  

 

A BRIEF HISTORY OF HUMAN IMPACTS ON THE LESSER PRAIRIE-

CHICKEN 
R.D.RODGERS, Kansas Dept. of Wildlife, Parks, and Tourism (Retired), 509 W. 14

th
, Hays, KS  67601 

 

Little is known of the Lesser Prairie-Chicken (LPCH) prior to European settlement.  The decimation of 

bison herds in the 1870’s may have provided grazing rest for southern plains grasslands, possibly 

improving habitat conditions for LPCH.  The infusion of scattered agriculture that followed also provided 

new food resources.  LPCH reached such abundance in the late 1800’s and early 1900’s that market 

hunting flourished.  Continued conversion of native prairie to croplands and intensified livestock grazing 

eventually caused habitat conditions to deteriorate.  Coupled with severe drought, the result was the Dust 

Bowl of the 1930’s, during which LPCH were nearly extirpated from much of their range.  Sandy-soil 

habitats too difficult to farm provided some refuge for LPCH and their numbers increased in the 1940’s, 

50’s and early 60’s, aided by the federal Soil Bank program.  But abundant groundwater below sandy-soil 

habitats incentivised their rapid conversion to cropland once pivot-irrigation systems were introduced in 

the mid-1960’s.  Oil and gas infrastructure, particularly in the Permian Basin of TX and NM, destroyed 

much additional LPCH habitat.  Ongoing development of new energy, transportation, and agricultural 

infrastructure continue to fragment and degrade remaining LPCH habitats.  Long-term fire suppression 

has allowed invasive trees to consume millions of additional acres of prairie.  Highly-invasive Old World 

Bluestems (Bothriochloa spp.) are transforming many native grasslands into near-monocultures.  Extreme 

weather magnified by climate change also threatens the LPCH.     

 

IMPACTS OF THE TEMPORARY LOSS OF CRP ON GREATER SAGE-

GROUSE IN WASHINGTON STATE  
M. A. SCHROEDER, Washington Department of Fish and Wildlife, P.O. Box 1077, Bridgeport, WA 

98813 USA, A. J. SHIRK, University of Washington Climate Impacts Group, Box 355672, Seattle, WA 

98195 USA, L. A. ROBB, P.O. Box 1077, Bridgeport, WA 98813 USA, and S. A. CUSHMAN, USDA 

Forest Service, Rocky Mountain Research Station, 2500 S. Pine Knoll Drive, Flagstaff, AZ 86001 USA. 

 

Greater sage-grouse (Centrocercus urophasianus) have been studied in Washington since 1970. Although 

sage-grouse clearly are a sagebrush obligate throughout their distribution, research in Washington has 

shown that they frequently use lands enrolled in the Conservation Reserve Program (CRP), especially 

when CRP is configured with native sagebrush-dominated habitat. CRP, which typically consists of 

abundant perennial bunchgrass and scattered sagebrush, is often used for nesting and wintering. 

Furthermore, the abundance of CRP appears to be positively correlated with long-term changes in 

populations. We modelled sage-grouse occupancy in eastern Washington based on distribution and 

abundance of landscape features (including CRP), development, and topography. In addition to the area 

of native sagebrush-dominated habitat and CRP, we also found that patch configuration and proximity to 

major roads and transmission lines constrained the occupation of potential habitat. We also predicted the 

impacts of alternate management scenarios, including the potential loss of CRP. Starting in 2011, the 

sage-grouse distribution in north-central Washington was impacted by substantial changes in CRP: (1) 

CRP was converted to cereal grain; (2) CRP was converted from one type of CRP to a different type of 

CRP; and (3) cereal grain was converted to CRP. The result of the conversion was that substantial area 

that was supporting sage-grouse was, at least temporarily, unsuitable. As predicted in the modelling 

exercise, the population of greater sage-grouse declined. 

 

THE EFFECTS OF LIVESTOCK GRAZING ON SHARP-TAILED GROUSE IN 

THE NORTHERN GREAT PLAINS 
MEGAN C. MILLIGAN and LANCE B. MCNEW* 

Department of Animal and Range Sciences, Montana State University, Bozeman, Montana 59717 

 

Grazing is the predominant land use across western North America and directly affects the structure, 

composition, and productivity of grasslands. Sharp-tailed grouse (Tympanuchus phasianellus) require 

large and complex areas of habitat, making them an ideal indicator species for grassland habitats. Poor 
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range management has been implicated in the decline of prairie-grouse, including sharp-tailed grouse, 

throughout North America, but the effects of specific grazing regimes on sharp-tailed grouse populations 

have not been studied. During 2016–2019, we monitored 130 radio-collared female sharp-tailed grouse in 

eastern Montana to assess whether conservation-based grazing regimes improve vital rates and population 

performance of sharp-tailed grouse. We evaluated three grazing systems: traditional season-long grazing, 

within-season rotational grazing, and rest-rotation grazing with deferment. In contrast to previous 

research, we found no evidence that 1) grazing system affected the composition and structure of habitat in 

our study area, and 2) important population vital rates were influenced by grazing system. Overall our 

results suggest that at moderate stocking rates (≤ 2 AUM ha
-1

), rest-rotation grazing did not contribute to 

pasture-level habitat heterogeneity and that both the selective foraging of cattle and inherent topographic 

and edaphic variability in our study area were stronger drivers of heterogeneity at spatial scales relevant 

to sharp-tailed grouse. However, precipitation and rangeland production potential (e.g., ecological site 

type) likely mediate the effects of livestock grazing on prairie-grouse. 

 

THE OKLHOMA LAND ACCESS PROGRAM 
JEFF TIBBITS, Oklahoma Department of Wildlife Conservation 

 

The Oklahoma Land Access Program (OLAP) is a walk-in recreational access program administered by 

the Oklahoma Department of Wildlife Conservation. The primary focus is to provide walk-in recreational 

access throughout the state for hunting, fishing, stream access, and wildlife viewing. The program opened 

in 2017 and currently has ~70,000 acres of walk-in access. In northwest OK, enrollments consist 

primarily of native rangeland with an emphasis on Northern Bobwhite opportunity. OLAP lease rates are 

based on land cover quality, and in response many OLAP-enrolled landowners are altering their 

rangeland management practices to benefit upland game birds. Future plans for the OLAP include a daily 

permit controlled access category for close-to-metro opportunities and sensitive areas.  

 

HABITAT SELECTION AND THERMAL ECOLOGY OF GREATER PRAIRIE 

-CHICKEN BROODS 
DAVID LONDE*, DWAYNE ELMORE, SAM FUHLENDORF, CRAIG DAVIS  

Department of Natural Resources Ecology and Management, Oklahoma State University, Stillwater, OK 

74074, USA. 

 

Alternative management strategies that result in heterogeneous grasslands have been put forward as 

important conservation strategies for grassland birds. These practices result in grasslands composed of a 

mosaic of seral stages that differ in vegetation composition and structure and can influence the 

availability of resources important to grassland birds.  In particular, Greater prairie-chickens 

(Tympanuchus cupido) have been shown to respond positively to these practices as this species will use 

different seral stages for different parts of its life cycle. Relatively few studies have focused on habitat 

selection of female greater prairie-chickens with broods. The objectives of our study are to investigate 

brood selection for vegetation structure and thermal cover in a grassland managed for heterogeneity with 

fire and grazing. Broods showed strong selection for patches that had been burned and grazed in the 

previous 12 months. Within recently burned patches, selection for vegetation structure did not differ from 

what was available on the landscape at locations where broods were located in the mornings; however, 

afternoon locations had greater grass cover and visual obstruction, and less bare ground. Additionally, 

brood locations appeared to be thermally buffered compared to morning and random landscape locations, 

with afternoon sites experiencing fewer temperature extremes. These results underline the importance of 

grassland heterogeneity for wildlife habitat selection at both patch and within-patch levels.  

 

RANGE-WIDE PRAIRIE GROUSE UPDATES 
BRETT COOPER, Oklahoma Department of Wildlife Conservation, Woodward, OK 73801 

 

The current range-wide status will be presented for Greater Prairie-chicken (Tympanuchus cupido), 

Lesser Prairie-chicken (Tympanuchus pallidicinctus), and Sharp-tailed Grouse (Tympanuchus 

phasianellus). 
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40 YEARS OF COUNTING LESSER PRAIRIE-CHICKENS IN HAMILTON 

COUNTY, KANSAS 
R.D.RODGERS, Kansas Dept. of Wildlife, Parks, and Tourism (Retired), 509 W. 14

th
, Hays, KS  67601 

 

Lek surveys of lesser prairie-chickens (LPCH) were run annually by the author on 20 square-miles of 

sand-sagebrush prairie in Hamilton County, KS from 1979 to 2019.  Leks within 1 mile of two 5-mile 

segments of unpaved road were detected by listening at each of 11 stations beginning 40 minutes before 

sunrise, from March 20 to April 20.  After the listening runs (2 each spring) or on subsequent mornings, 

leks were located on foot, flushed, and counted no later than 90 minutes after sunrise.  Leks were usually 

flushed on 2 separate mornings with the higher count selected.  Over 41 springs, LPCH leks were located 

on 61 sites (shifts < 100 m excluded), averaging 5.4 leks and 72.2 birds per year.  Mean duration of 

lekking activity (n = 86) was 2.6 years, with one site occupied 39 consecutive springs.  Lek-site shifting 

was common, mainly due to annual variation in vegetation communities as determined by precipitation 

and grazing patterns.  LPCH density also played a role in lek-site shifting. Flush counts were greater at 

more-persistent lek sites.   Average LPCH counts declined 82% from the first decade (1979-88) to the last 

(2010-2019) and each population peak since 2000 was lower than the previous peak, despite no habitat 

conversions.  Periodic droughts and increased grazing intensity associated with a Savory-type grazing 

system begun in the late 1990’s have driven this decline. 

 

EVALUATION OF UNMANNED AERIAL VEHICLES FOR SURVEYS OF 

LEK-MATING GROUSE 
J. K. AUGUSTINE*, Dept. Evolution, Ecology and Organismal Biology, The Ohio State Univ., Lima OH 

45804, D. BURCHFIELD, School of Integrated Studies, Kansas State Univ. Polytechnic, Salina, KS 

67401 

 

Unmanned aerial vehicles, or drones, are being utilized by wildlife biologists to monitor populations of 

birds and mammals.  Lek-mating prairie-chickens (Tympanuchus spp.) seem amenable to drone-based 

surveys because they are relatively large, and display in groups on hilltops with sparse vegetation. The 

goal of this study was to determine what flight characteristics maximize prairie-chicken detection on 

drone video footage, and to document the birds’ reactions to the drones.  We tested three sizes of rotary-

winged drones, flown at three heights, with three different camera angles by flying them over known 

prairie-chicken display locations.  We determined that the most prairie-chickens were detected using 

video footage from smallest drone, flown at a height of 100m, with a 10º camera angle. However, ground-

based surveys routinely detected more birds than could be detected on drone footage. Prairie-chickens 

returned quickly after flushing, similar to their reaction to avian predators.  In order to develop guidelines 

for the ethical use of drones in wildlife research, there is a need for quantifying taxa-specific disturbance 

caused by drones. This study starts to close this knowledge gap by documenting disturbance to upland, 

lek-mating grouse of conservation concern, and suggest that the focal species’ reaction to natural 

predators may provide clues as to how it may react to drones. 

 

NEBRASKA’S PRAIRIE GROUSE: ABUNDANCE, PRODUCTION AND 

THEIR HISTORICAL DRIVERS 
DANIELLE J. BERGER*, JOHN P. CARROLL, LARKIN A. POWELL, School of Natural Resources, 

University of Nebraska-Lincoln, Lincoln, NE 68583 USA, JEFFREY J. LUSK, Nebraska Game and 

Parks Commission, Lincoln, NE 68503, USA 

 

The Nebraska Game and Parks Commission (NGPC) has monitored the state’s prairie grouse populations 

since the 1950s using spring lek counts and wing-ratio data collected from hunters in the fall. While these 

indices have been used to evaluate short-term trends in abundance and production, no one has used the 

data to assess long-term historical population trends. Our research modeled spatial and temporal trends of 

greater prairie-chicken and sharp-tailed grouse abundance and production in Nebraska using NGPC’s 

historical prairie grouse monitoring data. We explored the relationships between these trends and 

potential population drivers including drought, bird of prey numbers, grazing pressure and land use 

change approximated using various indices. The indices show evidence that prairie-chicken populations 

have increased and sharp-tailed grouse have declined in the Sandhills since the 1950s. Population drivers 
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vary in time and space. The relationship between population trends and drivers will help to guide future 

prairie grouse management in Nebraska.  

 

PRAIRIES, PEOPLE, AND CHICKENS TOO -- A RETROSPECTIVE FROM 

NEARLY A DECADE OF VOLUNTARY CONSERVATION  
C. A. HAGEN, Department of Fisheries and Wildlife, Oregon State University, Corvallis, OR 97331 

USA.  

T. GRIFFITHS, Natural Resources Conservation Service, USDA, Bozeman, MT, 59715 USA.  

 

Native prairies are one of the most threatened ecosystems in the continental USA with historical and 

current conversions to tillage agriculture.  The remaining fragments have and continue to endure the 

stressors of woody encroachment, energy development, drought, and changes in land use. Commensurate 

with the loss of functional prairies has been declines in grassland obligate species, including prairie 

grouse (Tympanuchus spp.).  The lesser prairie-chicken (T. pallidicincuts) is no exception and has been 

central to conservation efforts of the southern Great Plains since the late 1990s.  Because >95% of the 

lesser prairie-chicken habitat is privately owned, strategies for conservation delivery varied among 

entities.  In 2010, the Lesser Prairie-Chicken Initiative (LPCI) was launched by USDA Natural Resources 

Conservation Service with the goal provide a shared vision of conservation of the Southern Great Plains 

to benefit the species and improve sustainability of working ranches.  Since its inception, LPCI has 

enrolled, >500 landowners and 1.3 mil acres and collaborated with universities in the region to evaluate 

the outcomes of these actions.  We discuss lessons learned from the past 9 years, with respect to 

implementation, communication, and the science needed to sustain such efforts in working landscapes.  

 

LESSER PRAIRIE-CHICKEN AND GRASSLAND RESPONSE FOLLOWING 

INTENSE WILDFIRE IN KANSAS 
N. J. PARKER*, Horticulture and Natural Resources, Kansas State University, Manhattan, KS, 66506 

USA, D. S. SULLINS, Horticulture and Natural Resources, Kansas State University, Manhattan, KS 

66506 USA, D. A. HAUKOS, U.S. Geological Survey, Kansas Cooperative Fish and Wildlife Research 

Unit, Department of Biology, Kansas State University, Manhattan, KS 66506 USA, K. A. FRICKE, 

Kansas Department of Wildlife, Parks and Tourism, Emporia, KS 66801 USA, C. A. HAGEN, 

Department of Fisheries and Wildlife, Oregon State University, Corvallis, OR 97331 USA 

 

In 2017, the Starbuck Fire burned 2,521 km
2
 in Kansas and Oklahoma, encompassing key portions of the 

already fragmented Lesser Prairie-Chicken (Tympanuchus pallidicinctus) distribution. While the effect of 

prescribed fire on Lesser Prairie-Chickens has been studied, response to intense and extensive wildfires 

remains unclear. Data on Lesser Prairie-Chicken space use, movement, survival, and associated 

vegetation were collected at the study site prior to the fire (2014-2016), and for two years post-fire (2018-

2019). Preliminary results indicate a significant decrease in vegetation height, visual obstruction, and 

percent cover of grass, forbs, and shrubs; important factors in providing reproductive habitat. In 2018, 

male lek attendance decreased 66%, with a further 43% decrease in 2019. Adult survival has remained 

constant, but nest survival has trended downward post-fire. The overall short-term effects of the fire 

appear negative; however, these intense fires provide the possibility for long-term benefits by slowing 

woody encroachment, increasing plant diversity, and therefore improving overall habitat availability.  

 

HOW CAN BREEDING STAGE-SPECIFIC ESTIMATES OF MOVEMENTS 

AND SPACE USE OF FEMALE LESSER PRAIRIE-CHICKENS AID 

CONSERVATION EFFORTS? 
B .H. F. VERHEIJEN*, KCFWRU, Kansas State Univ., Manhattan, KS 66506 USA, D. A. HAUKOS, 

USGS and KCFWRU, Kansas State Univ., Manhattan, KS 66506 USA.  

 

Large-scale loss and fragmentation of grassland landscapes have decreased population numbers of lesser 

prairie-chickens (Tympanuchus pallidicinctus) by ~90 % since the late 1800s. Management of lesser 

prairie-chickens is complex because habitat needs vary greatly among the lekking, nesting, brooding, and 

post-breeding stages of the breeding season. Moreover, movements and space use during these stages 

remain unclear and could be further complicated by spatiotemporal variation in annual temperatures and 

precipitation. During 2013-2018, we equipped female lesser prairie-chickens with VHF (n = 111) or 

satellite transmitters (n = 172) at five field sites in Kansas and Colorado and quantified breeding stage-

specific movements and space use with kernel density estimators or Brownian bridge movement models. 

Daily movements and home range sizes of female lesser prairie-chickens with satellite transmitters were 
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greatest during lekking (2074 m/day; 430 ha) and smallest during the brooding stage (780 m/day; 228 ha) 

when hen movements were restricted by chick mobility. Daily movements varied among regions and 

years and were greatest in highly fragmented northwest Kansas and years with less precipitation. 

Breeding stage-specific estimates of movements and space use of lesser prairie-chickens will help 

managers determine the spatial distribution of breeding habitat on the landscape. Furthermore, 

understanding annual variation in movements and space use is crucial when estimating minimum habitat 

patch sizes for specific breeding stages. 

 

DISPERSAL, HABITAT USE, AND EVENTUAL SETTLEMENT OF 

TRANSLOCATED LESSER PRAIRIE-CHICKENS 
LIAM BERIGAN

1
*, CARLY AULICKY

1
, ELISABETH TEIGE

1
, DANIEL SULLINS

1
, DAVID 

HAUKOS
2
, KENT FRICKE

3
, JONATHAN REITZ

4
, LIZA ROSSI

5
, and KRAIG SCHULTZ

6 

1
Kansas Cooperative Fish and Wildlife Research Unit, Kansas State University, Manhattan Kansas 

66502, 
2
U.S. Geological Survey, Kansas Cooperative Fish and Wildlife Research Unit, Kansas State 

University, Manhattan Kansas 66502, 
3
Kansas Department of Parks, Wildlife, and Tourism, Emporia, 

Kansas 66801, 
4
Colorado Parks and Wildlife, Lamar, Colorado 81052, 

5
Colorado Parks and Wildlife, 

Steamboat Springs, Colorado 80487, 
6
Kansas Department of Parks, Wildlife, and Tourism, Elkhart, 

Kansas 67950 

 

Successful translocation of prairie grouse relies on site fidelity, which is complicated by their tendency to 

disperse after translocation. A multi-agency effort attempted to overcome this issue through translocating 

lesser prairie-chickens (Tympanuchus pallidicinctus) to the Cimarron and Comanche National Grasslands 

in southwestern Kansas and southeastern Colorado. We used satellite telemetry to parse extensive (>100 

km moved, 17.2 km mean displacement) dispersal movements post-translocation and determined that 

encountering large patches of grassland or nearby conspecifics did not end the dispersal movement. 

Instead, dispersal was mediated by the lesser prairie-chicken’s reproductive cycle. Male lesser prairie-

chickens randomly moved among leks until the conclusion of the breeding season, at which point they 

settled near an established lek. Females ended their dispersal movement immediately before nesting, often 

regardless of the quantity of nearby grassland or proximity to nearby birds. This led to birds nesting in 

areas with variable nest site quality, frequently at sites far from leks (mean 3.6 km), release points, and 

National Grasslands. This suggests a negative effect of long-distance dispersal on nesting success and 

stresses the importance of limiting female dispersal movements. Unfortunately, release-site selection 

(either in regard to conspecific proximity or nearby grassland) will likely not be able to limit this innate 

dispersal movement. Instead, managers should ensure translocated populations are large enough to 

compensate for the negative effects of post-translocation dispersal. 

 

ASSESSING A LESSER PRAIRIE-CHICKEN TRANSLOCATION IN THE 

SAND SAGEBRUSH PRAIRIE ECOREGION 
E. C. TEIGE*, KCFWRU, KSU, Manhattan, KS 66502 USA, L.A. BERIGAN, KCFWRU, KSU, 

Manhattan, KS 66502 USA, C. S. H. AULICKY, KCFWRU, KSU, Manhattan, KS 66502 USA, D. A. 

HAUKOS, USGS, KCFWRU, KSU, Manhattan, KS 66502 USA, K. FRICKE, KDPWT, Emporia, KS 

66801 USA, K. SCHULTZ, KDPWT, Elkhart, KS 67950 USA, J. REITZ, CPW, Lamar, CO 81052 USA, 

and L. ROSSI CPW, Steamboat Springs, CO 80487 USA 

 

The lesser prairie-chicken (Tympanuchus pallidicinctus) has experienced severe population declines. The 

Sand Sagebrush Prairie Ecoregion of southwestern Kansas and southeastern Colorado historically 

contained the largest concentration of lesser prairie-chickens in the southwestern Great Plains with 

estimates peaking in the 1980s. By 2016, there was an estimated decrease of 98% across the ecoregion, 

with only 4 known leks with <20 males remaining on the Cimarron and Comanche National Grasslands in 

Kansas and Colorado, respectfully. To supplement populations within this ecoregion, 413 lesser prairie-

chickens were translocated from 2016-2019, originating from northwestern Kansas, to the National 

Grasslands. Providing the opportunity to observe lek formation and persistence, investigate population 

demography, and assess fidelity of birds translocated to the Sand Sagebrush Prairie Ecoregion, a total of 

204 male and 209 female lesser prairie-chickens were translocated and monitored with SAT-PTT and 

VHF transmitters.  During 2017-2019, 126 nests were attempted including renests, with 34 successful 

nests. In spring 2019, 12 known leks were active with 72 males. Monitoring will continue through spring 

2020 to further assess the translocation. 
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RELEASING CAPTIVE-RAISED GREATER PRAIRIE-CHICKENS INTO THE 

WILD 
BRANDON D. GIBSON*, LENA C. LARSSON, AARON C. PRATT, STEVE K. SHERROD, Sutton 

Avian Research Center, P.O. Box 2007, Bartlesville, OK 74005, USA 

 

We experimented with releasing captive greater prairie-chickens (GPC; Tympanuchus cupido pinnatus), 

raised at the Sutton Avian Research Center in Oklahoma, into their original source population in Rock 

County, Nebraska. The captive-raised GPC served as surrogates to test techniques that will be used for 

the recovery of the endangered Attwater’s prairie-chicken (APC; T. c. attwateri). Preparing the young 

birds for life in the wild included limited contact with humans and a comparatively natural environment 

in large flight pens. Health screening followed the APC protocol, and the diet transitioned from 

commercial pellets to vegetables and grains in preparation for natural food available in the wild. Upon 

arrival in Nebraska, GPC were held in acclimation pens constructed near an active booming ground for 

10–19 days before being released in favorable weather. During 2017–2018 we released 103 (2017: n = 

48; 2018: n = 55) GPC over four releases from September to November. All released GPC were marked 

with VHF radio-transmitters for monitoring. Concurrently with our 2017 releases, we monitored 19 

locally captured wild juvenile GPC. We will present comparisons of movements, survival rates, and 

causes of mortality between captive-raised and wild GPC. Variation relative to timing of release will also 

be presented. 

 

MANIPULATING GROUSE POPULATIONS: TRANSLOCATION, 

REINTRODUCTION, AND TRANSFERENCE OF METHODS 
KADE LAZENBY*, Utah State University/Michigan State University 

DAVID WILLIAMS, Department of Fisheries and Wildlife, Michigan State University 

DAVID DAHLGREN, Wildland Resources Department, Utah State University 

PETER COATES, Western Ecological Research Center, USGS  

 

Grouse species around the world are considered imperiled. As populations decrease managers often 

attempt interventions such as translocations to arrest declines, increase numbers, or reestablish 

populations. Most grouse translocation projects have lacked intensive monitoring efforts necessary to 

provide key learning processes and adaptive management. Often reproductive and survival rates of 

translocated females has been relatively low, especially breeding season the year of translocation. Our 

methods will be developed based on three different projects dealing with imperiled populations of greater 

sage-grouse in south-west North Dakota, west-central Utah, and the Bi-State population in California. 

These studies incorporated: 1) marking and monitoring of vital rates and movement of translocated 

grouse, 2) soft-releases using remote release boxes/pens, and 3) brood translocations (California and 

North Dakota). Our objective is to translocate 75 sharp-tailed-grouse per year from southeast North 

Dakota to the lower peninsula of Michigan where sharp-tailed grouse have been extirpated. We will 

translocate grouse during the breeding and brooding season of 2020 to 2023. All translocated individuals 

will be radio-marked, including chicks. Our objective is to promote discussion regarding the transference 

of methods from greater sage-grouse augmentations to the reintroduction of sharp- tailed grouse in the 

lower peninsula of Michigan. 

 

THE COMINGS AND GOINGS OF LESSER PRAIRIE CHICKENS: INTRINSIC AND 

EXTRINSIC INFLUENCES ON FEMALE NEST ATTENDANCE 
JACQUELYN M. GEHRT*, Kansas Cooperative Fish and Wildlife Research Unit, Kansas State 

University, Manhattan, KS 66502, USA 

DANIEL S. SULLINS, Department of Horticulture and Natural Resources, Kansas State University, 1602 

Throckmorton Hall, Manhattan, KS 66502, USA 

 

Incubation breaks to forage are necessary for any nesting bird, but can increase mortality risk of the nest 

and attending bird. We examined potential mechanisms that lesser prairie-chickens (Tympanuchus 

pallidicinctus) use to manage time away from the nest and potentially increase nest success. Using GPS 

locations of lesser prairie-chicken females at 92 nests in 4 study areas in Kansas and Colorado during 

2013-2015, we related patterns in incubation breaks by female lesser prairie-chickens to nest fate and 

evaluated how vegetation, weather, and female body composition influence female presence at nest. 

Additionally, we described habitat used and movements by females during incubation breaks. Vegetation 

height, percent litter cover, and daily maximum temperature affected both female presence at nest and 

nest fate. There was a clear temperature threshold at about 80° F, beyond which, females were more 
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likely to leave the nest. The number of breaks taken by females decreased as the incubation period 

progressed, and the distance traveled by females during nesting breaks increased during subsequent 

nesting attempts. These conclusions aid in understanding the tradeoffs that an incubating female must 

face between her survival and her nest’s fate and how intrinsic and extrinsic factors affect her decisions. 

 

NOT JUST DUSTY DATA: WHAT CAN WE LEARN FROM RANGE-WIDE 

ANALYSES OF LESSER PRAIRIE-CHICKEN MORPHOLOGY? 
CARLY AULICKY*, Kansas Cooperative Fish and Wildlife Research Unit, Kansas State University, 205 

Leasure Hall, Manhattan KS 66502   

DAVID HAUKOS, U.S. Geological Survey, Kansas Cooperative Fish and Wildlife Research Unit, 

Kansas State University, 205 Leasure Hall, Manhattan KS 66502  

 

Morphologic data are ubiquitous, allowing morphometrics to offer unique insight into temporal and 

spatial effects in selection pressures such as climate across a species’ range. In particular, morphology can 

reflect resource availability during periods of growth and directly relate to individual potential energy 

reserves through body mass. Lesser prairie chicken (Tympanuchus pallidicinctus) populations are subject 

to a dramatic east to west precipitation gradient with the species’ range subdivided into four distinct 

ecoregions differing in resource availability. Additionally, as a lek breeding species, morphometric 

characteristics may be subject to sexually selective pressures that differ by ecoregion or influence 

allocation of resources to different physical features during periods of growth. We analyzed wing chord, 

mass, pinnae, tarsus, and tail morphometric data from studies conducted in the mid-1980s to current 

across the species range. We tested models for ecoregion, age, and sex effects due to significant 

morphological differences between age and sex classifications. We estimated nutritional reserves, lipid 

and fat content, using ash-weight validated equations and morphometrics collected across the lesser 

prairie-chicken range. Mass explains most morphological variation for males and females among all four 

ecoregions. Mass, wing chord, pinnae, and tail length of birds in the Sand Shinnery Oak ecoregion are 

influenced more by climatic conditions of the preceding year than other ecoregions. Preliminary results 

indicate that females adaptively increasing percent body fat in years of drought. The range-wide analyses 

of lesser prairie-chicken morphology data offer understanding of available nutrient resources and 

environmental differences across the species’ range.  

 

GREATERS, LESSERS, OR GUESSERS: GENETIC ANALYSIS SUGGESTS 

LOW LEVELS OF HYBRIDIZATION AMONG PRAIRE GROUSE IN WEST-

CENTRAL KS 
A.J. GREGORY, School of Earth, Environment, and Society, Bowling Green State Univ. Bowling Green, 

OH 43403 USA.   

 

Lesser Prairie-Chicken populations have been in decline, and the largest and most stable populations 

currently exist in Kansas. Since 2005, Lesser Prairie-Chickens have been expanding their range, 

putatively due to increased CRP enrollment. As a result, there is now a zone of Greater and Lesser 

Prairie-Chicken sympatry in west central Kansas. The co-occurrence of both species, and the observation 

of both species displaying at the same lek sites, has raised concern over the degree to which hybridization 

might impact the conservation of Lesser Prairie-Chickens. From 2015-2017 we collected and analyzed 

genetic material from 68 Greater, Lesser or “Guesser” Prairie-Chickens. Our genetic sample included 50 

individuals of unknown genetic providence, including 6 potential hybrids from the zone of sympatry, and 

10 Greater Prairie-Chickens and 8 Lesser Prairie-Chicken samples collected outside the zone of sympatry. 

We used a combination of microsatellite and targeted mitochondrial and genomic gene sequencing to 

investigate rates of hybridization among the two species. We found that 86% of individuals tested had the 

same genetic species identity as their morphological identity, including the six putative hybrid also being 

genetically hybrid. Eight individuals were morphometrically Greater Prairie-Chicken, but genetically 

hybrid, and two individuals were morphometrically Lesser Prairie-Chickens, but genetically hybrid. This 

suggests a slight directional bias toward female Lesser’s mating with male Greater’s, and also suggests 

that hybrids can backcross with either species. The next step of this analysis is to investigate the degree to 

which landscape features influence rates and directions of hybridizations among Prairie-Chickens in 

Kansas.      
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THE RIGHT TOOL FOR THE RIGHT JOB:  TIPS FOR USING 

CONSERVATION EASEMENTS TO PREVENT PRAIRIE GROUSE HABITAT 

FRAGMENTATION 
S. A. MANES*, Ranchland Trust of Kansas, Inc., 6031 SW 37

th
 St., Topeka, KS  66614 USA. 

 

Quantity or Quality?  Such is the dilemma prairie grouse managers often face when deciding the most 

effective use of limited conservation funding.  A growing body of research indicates that the outright loss, 

fragmentation and development of remaining prairie grouse habitat is the predominant threat to declining 

populations.  Yet, the majority of state and federal wildlife agency funding for prairie grouse targets 

indices of vegetation quality on ever-shrinking islands of occupied habitat.  Voluntary conservation 

easements are the optimal tool to restrict or extinguish development rights to protect the conservation 

value of land.  Unfortunately, many managers still presume that conservation easements are a niche effort 

that’s not scalable and is underfunded, incompatible with mineral development, politically unpopular and 

inaccessible to them.  Presented are updates on new sources of conservation easement funding, improved 

Farm Bill rules for accessing them, and the results of a targeted 10-year program to secure conservation 

easements for Greater Prairie-chicken (Tympanuchus cupido) in central Kansas.    

  

FOREST GROUSE REGULATIONS IN NORTH AMERICA 
MELISSA S. CHELAK, JUSTIN SMALL, DAVID K. DAHLGREN 

Utah State University 

 

Forest grouse span across most of the northern latitudes of North America. They include species such as 

the ruffed grouse (Bonasa umbellus), spruce grouse (Falcipennis canadensis), sooty grouse 

(Dendragapus fulginosus), and dusky grouse (Dendragapus obscurus). Taxonomically, these species are 

far removed and have life history traits that are quite different from one another. However, in many states 

and provinces, they are hunted similarly within the same aggregate bags with the same season dates and 

limits. We performed a review of data gathered from all North American states and provinces provided on 

their websites and recorded species, delineated hunt area, season dates, whether it was an aggregate or 

split bag, the bag limit, and possession limit. In this poster, we will summarize our research in progress 

that includes some of the regulations across all states and provinces containing hunted forest grouse 

populations to highlight differences and similarities across North American regulations. This research 

aims to illustrate these similarities and differences as well as provide recommendations for managing 

them based more on their life history traits rather than proximity and overlapping distributions.  

 

ARE AGENT-BASED MODELS WORTH THE HYPE? 
A.J. GREGORY, School of Earth, Environment, and Society, Bowling Green State Univ. Bowling Green, 

OH 43403 USA, B POWERS, Boise State University, Department of Biology, Boise ID 83705 USA. N. 

Schumacher, EPA, OR, USA.  

 

Individual-based, or agent-based (ABM), models are frequently employed to test hypotheses about how 

wildlife will respond to climate change, anthropogenic disturbance, and proposed management actions. 

The promise of such models is that they can accurately predict complex wildlife×landscape×climate 

dynamics. If true, this is a powerful tool for managers to test out the potential benefit or folly of proposed 

management actions prior to initiating the time and cost of putting such actions into practice. We 

developed an ABM to predict Greater Prairie-Chicken population dynamics across the Flint Hills of 

Kansas using the flexible ABM platform HexSim. We created our model using data from 2001-2015. We 

then waited three years…and tested the validity of our model against the KDWPT annual lek survey data 

for 2018. For comparison, we used a State Space model implemented with R2jags to analyze the lek 

count data from the same time period, and to estimate Greater Prairie-Chicken abundance, finite rate of 

population growth (lambda), and the reproductive rate (r) from 2015-2018. We found that the ABM 

results more accurately predicted abundance and yielded statistically indistinguishable estimates of 

lambda and r from the State Space model over the 2015-2018 time period. These findings suggest that 

ABM’s are worth they hype and provide robust estimates of changes in abundance and latent vital rates. 

Moreover, because these parameter estimates are an emergent property of individual interactions with 

conspecifics and the landscape, the potential impact of management actions can be simulated to give 

managers a glimpse into a future with and without management.           
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SPOTTING RING-NECKED PHEASANTS: FACTORS IMPACTING 

POPULATION AND DISTRIBUTION IN SOUTH DAKOTA 
SPRIH HARSH, Dept. of Natural Resource Management, South Dakota State University, Brookings, SD 

57006 USA,  

TRAVIS J. RUNIA, South Dakota Game Fish and Park, Huron, SD, 

ROBERT LONSINGER, Dept. of Natural Resource Management, South Dakota State University, 

Brookings, SD 57006 USA and 

ANDREW J. GREGORY, Dept. of Environment and Sustainability, Bowling Green State University, 

BG, OH 43403 USA  

 

Much of animal ecology is about investigating abundance and occurrence of species based on surveys of 

spatially referenced sample units. In Midwest, ring-necked pheasant (Phasianus Colchicus) population 

has declined since 1960s. We used data from pheasant brood route surveys (2011-2015) conducted by 

South Dakota Game Fish and Park to estimate pheasant abundance, an economically and culturally 

important species to the state. These roadside surveys are conducted annually along 110, 48-km survey 

routes from 25 July to 15 August.  For this analysis, we subset each 48-km route into 30, 1.6-km routes, 

each of which was associated with the count of pheasants. We also used Cropland Data Layer (CDL) to 

categorize land cover land use across the state. We developed binomial-Poisson hierarchical models to 

evaluate land cover relationships to pheasant count and occupancy and to construct predictive species 

distribution models of their relative abundance. Abundance was modeled as a function of areas under 

different land cover land use at a spatial extent of 500 m around 1.6-km route while detectability was 

modeled as a function of dates and observer of the surveys. Abundance along routes under the most 

parsimonious model (lowest AIC of 626.81) was estimated to be 39,175 while occupancy was estimated 

to be 0.73. Abundance was negatively influenced by area under row crop and positively influenced by 

area under grass. Detection was positively influenced by both dates and observer of surveys. 

 

SUBSPECIES STATUS OF SHARP-TAILED GROUSE IN SOUTHERN 

WYOMING 
 

JONATHAN D. LAUTENBACH, Program in Ecology and Department of Ecosystem Science and 

Management, University of Wyoming, Laramie, Wyoming 82071 

AARON C. PRATT*, Department of Ecosystem Science and Management, University of Wyoming, 

Laramie, Wyoming 82071 

JEFFREY L. BECK, Department of Ecosystem Science and Management, University of Wyoming, 

Laramie, Wyoming 82071 

ANDREW J. GREGORY, School of Earth Environment and Society, Bowling Green State University, 

Bowling Green, Ohio 43403 

 

The sharp-tailed grouse (STGR; Tympanuchus phasianellus) population in southern Wyoming inhabits 

relatively undisturbed, natural landscapes and provides a unique opportunity to study these prairie grouse 

in their natural communities. Currently, there is uncertainty as to which subspecies this population may be 

ascribed: Columbian (T. p. columbianus) or plains (T. p. jamesii) STGR. The nearest known Columbian 

STGR can be found in eastern Idaho, whereas the nearest plains STGR are found in eastern Wyoming. 

Understanding STGR subspecies designations in southern Wyoming is important from many 

conservation and management standpoints including identifying areas used by this subspecies prior to 

major anthropogenic disturbance. We will use genetic and morphometric approaches to evaluate the 

subspecies status of STGR in southern Wyoming. We collected genetic and morphometric data from 356 

individuals in southern Wyoming (subspecies unknown) in 2017 and 2018, 106 individuals in eastern and 

northern Wyoming (known plains STGR) in 2019, and genetic (only) samples from 108 known 

Columbian STGR harvested in eastern Idaho in 2018. We will compare genetic relatedness and 

morphometric differences between the three populations to help understand what subspecies the 

population in southern Wyoming is most closely related to. Understanding the subspecies status could 

help inform managers as to what vegetation conditions were historically used by the subspecies forming 

this population and guide management efforts to help achieve these conditions. 

 

  



Grouse News 58  Newsletter of the Grouse Group 

 60 

 

Assessing Impacts of Landscape Use on Winter Ring-Necked Pheasant Survival 

and Mortality Risk 
H. SYVERTSON*, R. LONSINGER and SPRIH HARSH, dept. Natural Resources, SDSU, Brookings, 

SD 57007 USA, T. RUNIA, SD Game, Fish, & Parks, Huron, SD 57350 USA, A. KAUTH, Idaho Fish & 

Game, Lewiston, ID 83501 USA, A. GREGORY, Bowling Green University, Bowling Green, OH 43403. 

 

Since the established introduction of ring-necked pheasants (Phasianus colchicus) to South Dakota in 

1908, populations have been highly variable. However, recent pheasant abundance indices suggest 

persistent population declines since 2008, raising concerns about population viability. Although nesting 

habitat is a hypothesized limiting factor for pheasants, notable adult mortality has occurred during 

unfavorably harsh winters, thereby reducing potential breeding and nesting populations. The purpose of 

our study was to better understand overwinter survival and cause-specific mortality risk for adult female 

pheasants in eastern South Dakota. We monitored 321 females over 13 weekly intervals from January to 

April in each of 3 years, 2017-2019 and estimated annual survival using Kaplan-Meier with staggered-

entry. Anderson-Gill models were used to estimate mortality risk of landscape use from predation and 

weather events. Overall, 110 females died during winter with avian predation as the primary cause. 

Survival was a function of snow depth and was lowest during 2019 (�̂�: 0.40; 95% CI: 0.32–0.49) and 

highest during 2017 (�̂�: 0.81; 95% CI: 0.70–0.89) and 2018 (�̂�: 0.66; 95% CI: 0.57–0.74). We found that 

females occupying harvested fields were notably vulnerable to avian predation compared to other 

landscape types (hazard ratio=3.47; 95% CI: 1.14–10.57). Additionally, females occupying cattail 

wetlands were less vulnerable to weather-related mortality than those occupying tallgrass habitat (hazard 

ratio=0.37; 95% CI: 0.14–0.98). We recommend that wildlife agencies prioritize habitat management 

strategies for pheasants that maximize protective cover and minimize exposure to predation and weather 

extremes during winter.  

 

LESSER PRAIRIE-CHICKEN HABITAT SELECTION AND NEST SUCCESS 

RESPONSE TO VARIOUS PRESCRIBED BURNING AND GRAZING 

REGIMES IN EASTERN NEW MEXICO 
MICHAEL D. WHITSON*, Department of Natural Resources Management, Texas Tech University, 

Lubbock, TX 79409 USA. 

BLAKE A. GRISHAM, Department of Natural Resources Management, Texas Tech University, 

Lubbock, TX 79409 USA. 

CHRISTIAN A. HAGEN, Department of Fisheries and Wildlife, Oregon State University, Corvallis, 

Oregon 97331 USA. 

WARREN C. CONWAY, Department of Natural Resources Management, Texas Tech University, 

Lubbock, TX 79409 USA. 

RANDY HOWARD, Bureau of Land Management, Roswell, NM 88201 USA 

DAVID A. HAUKOS, U.S. Geological Survey, Kansas Cooperative Fish and Wildlife Research Unit, 

Kansas State University, Manhattan, KS 66506 USA  

CARLOS VILLALOBOS, Department of Natural Recourses Management, Texas Tech University, 

Lubbock, TX 79409 USA. 

 

Occupied range and abundance of lesser prairie-chickens (Tympanuchus pallidicinctus; LEPC) have 

severely declined since the late 1980s. Historically, wildfires, free-ranging herbivore grazing, and varying 

environmental conditions were ecological drivers creating plant community and habitat mosaics used by 

LEPC.  Anthropogenic alteration of these drivers has resulted in fragmentation, degradation, and reduced 

quality and quantity of selected habitats.  Such reductions increase the importance of improving habitat 

management efficacy and efficiency.  In eastern New Mexico, the species occupies areas of the Sand 

Shinnery Oak (Quercus havardii) Prairie Ecoregion (SSOP).  Our research will quantify vegetation and 

invertebrate response, estimate LEPC nesting success and habitat selection, which have not been 

documented within the SSOP, and assess beef-herd production and health in response to various 

prescribed fire and grazing regimes.  
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ROLE OF FOOT STOMPING DURING FEMALE MATE CHOICE & SPECIES 

RECOGINATION IN PRAIRIE-CHICKENS 
C. WRIGHT* and J.K. AUGUSTINE, Dept. Evolutionary, Ecology and Organismal Biology, The Ohio 

State Univ. 

 

Sonation consists of locomotion-induced sounds that have evolved for special communication and are 

produced using specialized morphological features. Prairie-chickens (Tympanuchus spp.) use sonation 

produced by foot stomping during elaborate courtship display that includes other behavioral, 

morphological, and acoustic components.  In this study, we determine whether the foot stomping in lesser 

(T. pallidicinctus) and greater (T. cupido) prairie-chickens plays a role in female mate choice and species 

recognition. If sonation is used for female choice, then there should be individual variation in sonation 

measurements. If sonation is used for species recognition, then lesser and greater prairie-chickens should 

have different sonation attributes.  This study was located on privately grazed pastures in western Kansas, 

where ranges of the two species overlap. Observers in blinds located 10m from the lek recorded the 

drumming noise with a directional microphone placed between males’ territories. Acoustic properties of 

the foot-stomping sonation (number of foot stomps, length of stomping bout, stomping rate) were 

measured using Raven Lite on ten bouts of foot stomping per individual male of both species. If foot 

stomping signal is used for female mate choice, then we predict that females will select males with a 

higher number of stomps. If the stomping signal is used for species recognition, then the number of 

stomps or their rate will differ between species.  
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RESEARCHERS AND THEIR BEST FRIEND 

ASSISTANTS 

 

 

Bird Dogs in Grouse Research  
Melissa Chelak 
 

An Aside 
Common for many of us in the grouse world to own, bird dogs are utilized for research on several 

projects across the world. At the 2018 International Grouse Symposium (IGS), many of you presented 

your research and included photos or descriptions of using bird dogs to aide in accomplishing your 

research. For this reason, I have proposed to Don Wolfe, Tor Kr. Spidso, and Michael Schroeder to 

include a highlight of one of you from our field per issue of the Grouse News to bring attention to not 

only the prevalence and benefit of applying these tools in our research, but also the importance they play 

in our lives and ecological understanding. We would like to hear your stories; please contact us about you 

and your dogs! 

 

Highlight: Dr. David Dahlgren 

Dr. Dahlgren first began employing bird dogs with research during his Master’s work on Parker 

Mountain, Utah, with Utah State University; however, he had grown up using bird dogs to hunt and knew 

the utility they could provide. During his Master’s work, he was tasked with understanding marked sage 

grouse use of sagebrush treatments but quickly realized the bias associated with telemetry data. Knowing 

the benefit of using bird dogs to efficiently search and find birds, he initially used his own and later those 

of fellow students and members of the Utah Chukar and Wildlife Foundation.  

 

 

 

Figure 1. Dr. Dahlgren using his two bird dogs, Buddy (dark roan) and Parker (lighter roan), for finding 

new leks in West Box Elder County, Utah.  
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In addition to the increase in detection rate and efficiency, Dahlgren highlights the benefits that 

you as the observer have when you have dogs—lowered blood pressure, alleviated depression and 

anxiety, etc.  

Not only has he utilized them on his projects that he personally has worked on in the field, but he 

also has graduate students and some other colleagues using his or their own bird dogs in their field work. 

Of the six current and recent projects, all have used bird dogs. One of his projects with student Stephanie 

Landry, in particular, is looking at the efficacy of using dogs to locate dusky grouse for capture and 

marking as opposed to researchers by themselves.  

One dog in particular, Buddy, has been his most experienced dog thus far. Buddy, born in 2001, 

started working with Dahlgren at the start of his Master’s work in spring of 2002. Dahlgren recounts a 

memory of Buddy when using him to help his brother, who was working as a technician on a greater 

sage-grouse project in 2001:  

“During the summer of 2001, when Buddy was just a young pup, my younger brother was 

working as a field technician on the Parker Mountain sage-grouse project, and I would visit the field site 

whenever I could that summer. Buddy was around 14 weeks old and could have almost fit in my 

sweatshirt pocket. When I was down there one time, I was tagging along as my brother was tracking 

radio-marked birds up in some large silver sagebrush flats on the Forest Service land. I let Buddy out of 

the truck to run around while we got signals and bearings to work from. I watched him as he ran around, 

sniffed, and played. As the wind picked up slightly and a breeze started coming up the hill, his nose came 

up, he started into the breeze, and just kept going. I started getting nervous when he got almost 100 yards 

away and was having a hard time seeing him. He began slipping over a small rise in the topography, and 

so I started walking after him. His nose was still up and he was moving forward about 150 yards out 

there when he slowed down and started to creep. Just then, right in front of him, a huge male sage-grouse 

flushed right over the top of his head. It scared him half to death and he jumped back, let out a loud 

squeal, and came running back to me with his tail between his legs. I thought I had ruined him and he 

would never go after another sage-grouse again. Needless to say, my worries were unfounded. Just a 

couple months later he pointed a whole group of sage-grouse for us during the hunt and me and my 

family shot several grouse over him at just 5 months old. By 6 months old he was holding chukar coveys 

at several hundred yards away and, for the most part, would wait for me to get there to flush the birds. He 

wasn't perfect and made mistakes, but overall he was a fantastic bird dog who seemed to be able to pull 

birds out of thin air at times.”  

 

 

Figure 2. Buddy on point in the field in both photos. Dahlgren describes the photo on the right as Buddy 

in his prime.  

 
Melissa Chelak, PhD Candidate, Jack H. Berryman Institute, Utah State University, Logan, UT 84322, 

melissa.chelak@gmail.com.  
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