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WITAMY 

——— NA ——— 

15 Międzynarodowym Sympozjum 

poświęconemu kurakom 
 

Wydział Biologii Uniwersytetu w Białymstoku zaprasza do udziału w 15-tym 

Międzynarodowym Sympozjum Kurakowym, które odbywa się w dniach 11-15 września 2023 

r. w kampusie Uniwersytetu w Białymstoku. W konferencji weźmie udział ponad 120 

specjalistów z Polski, USA, Niemiec, Norwegii, Francji, Hiszpanii, Wielkiej Brytanii, Czech, 

Japonii, Włoch, Belgii, Holandii, Austrii i Szwajcarii, którzy zajmują się ochroną kuraków. 

 

Konferencje z cyklu International Grouse Symposium (IGS) odbywają się cyklicznie w 

tych krajach świata, w których funkcjonują prężne środowiska badawcze, działające na rzecz 

tworzenia naukowych podstaw ochrony zagrożonych wyginięciem gatunków ptaków z rzędu 

Galliformes (kuraków). Instytucją sprawującą patronat merytoryczny i instytucjonalny nad 

IGS jest Species Survival Commission, International Union for Conservation of Nature (SSC 

IUCN). 

 

Ostatnia konferencja z cyklu IGS odbyła w 2018 r. w Utah w USA, gdzie podjęto 

decyzję, że kolejna zostanie zorganizowana w Polsce, na Uniwersytecie w Białymstoku. 

 

 

Prof. Marek Konarzewski,  

University of Bialystok,  

Chairman of the Organizing Committee 

  

https://igs2022.uwb.edu.pl/
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WELCOME 

——— TO THE ——— 

15th International Grouse Symposium 

 

The Department of Biology at the University of Białystok invites You to participate in 

the 15th International Grouse Symposium, which will take place from September 11th to 15th, 

2023, on the University's campus in Białystok. The conference will host over 120 specialists 

from Poland, the USA, Germany, Norway, France, Spain, the United Kingdom, the Czech 

Republic, Japan, Italy, Belgium, the Netherlands, Austria, and Switzerland, all dedicated to 

the conservation of grouse. 

 

The International Grouse Symposium (IGS) series of conferences are held periodically 

in countries around the world with robust research communities working to establish the 

scientific foundations for the protection of endangered bird species belonging to the order 

Galliformes (grouse). The scientific and institutional patronage of IGS is provided by the 

Species Survival Commission of the International Union for Conservation of Nature (SSC 

IUCN). 

The previous IGS conference took place in 2018 in Utah, USA, where the decision  

was made to organize the next one in Poland, at the University of Białystok. 

 

 

Prof. Marek Konarzewski,  

University of Bialystok,  

Chairman of the Organizing Committee 
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Organizers 

 

University of Bialystok, www.uwb.edu.pl 

 

 

Regional Directorate of State Forests in Białystok, www.lasy.gov.pl 

 

 

Polish Academy of Sciences Branch in Olsztyn and Białystok, https://olsztyn.pan.pl 

 

 

International Union for Conservation of Nature, www.iucn.org 

https://igs2022.uwb.edu.pl/
mailto:igs2022@uwb.edu.pl
http://www.uwb.edu.pl/
https://www.lasy.gov.pl/pl
https://olsztyn.pan.pl/
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Maps & Directions 

University of Bialystok Campus 
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Białystok 
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Airport 
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The area of activity in the Podlaskie Voivodeship 
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Sponsors & Donations 

 

 

 

Projekt współfinansowany przez Ministerstwo Edukacji i Nauki w ramach programu 

„Doskonała Nauka” (nr DNK/SP/514117/2021). 

 

Project co-financed by the Ministry of Education and Science under the "Excellent Science" 

program (No. DNK/SP/514117/2021). 
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Conference Committee 

 

Prof. Marek Konarzewski, University of Bialystok, Chairman of the Organizing Committee 

Dr hab. Aneta Książek, University of Bialystok 

Prof. Ewa Łukaszewicz, Wroclaw University of Environmental and Life Sciences 

Mgr inż. Dorota Ławreszuk, Gleboki Brod Forest District, University of Bialystok 

Dr Paweł Mirski, University of Bialystok 

Mgr Maciej Skindzier, University of Bialystok 

Dr hab. Robert Rutkowski, Museum and Institute of Zoology, Polish Academy of Sciences 

Dr Michael Schroeder IUCN, Washington Dep. of Fish and Wildlife, USA 

Prof. Ilse Storch, University of Freiburg, Germany 

Mgr inż. Piotr Karnasiewicz, Head of Głęboki Bród Forest District 
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Conference Schedule 

Monday, September 11 

9:00 Registration - Main lobby (ground floor) 

9:30-18:00 Pre-Conference Workshop - rooms 2002, 2041, 2042 (1st floor) and 3023 (2nd 

floor) 

Lunch and coffee break provided 

 

Tuesday, September 12 

7:45 Registration - Main lobby (ground floor) 

8:45 Opening of the Conference - the Auditorium 2003 (1st floor) 

 Session: Environmental and social aspects of grouse conservation 

Moderator: Marek Konarzewski 

9:00 Invited Plenary Speaker 

Ilse Storch: Research and the Conservation of Grouse in Europe: Past 

experiences and future challenges 

10:00 Coffee break - the main hall at the Auditorium 2003 (1st floor) 

10:30 Peter Coates: Spatiotemporal trends of sage-grouse populations in stochastic 

environments: six decades of declines in the American West (presented by 

Steven Mathews-Sanchez) 

10:50 Farina Sooth: ‘Ghost of hunting past’ in rock ptarmigan: assessing long-term 

effects on behavior 

11:10 Marius Kjønsberg: Towards a science-based rock ptarmigan (Lagopus 

muta) management in Scandinavia 

11:30 Vincent Gardet: Conservation of the Capercaillie in the French Jura mountains: 

Have we tried everything yet? 

11:50 Megan Milligan: Changes in spatial distribution versus abundance for greater 

sage-grouse in a Distinct Population Segment 

12:10 Jeffrey Beck: Development of Management Recommendations for Greater 

Sage-Grouse Winter Concentration Areas 

12:30 Lunch - the main hall at rooms 2058-2060 (1st floor) 

https://igs2022.uwb.edu.pl/
mailto:igs2022@uwb.edu.pl
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 Session: Environmental and social aspects of grouse conservation 

Moderator: Ilse Storch 

13:15 Invited Plenary Speaker 

Robert Moss: Civilisation and its discontents: human impact on grouse, from 

large-scale niche loss accompanying climate change to local disturbance from 

outdoor reaction 

14:15 Nicole Frey: Implications of climate change on Greater sage-grouse 

conservation at their southernmost distribution 

14:35 Daniel Appenroth: Seasonal timing mechanisms in the Svalbard ptarmigan 

(Lagopus muta hyperborea)  

14:55 Justine Dewilde: Post-release acclimation of translocated Black Grouse 

(Lyrurus tetrix): a multi-time scale analysis using telemetry (presented by 

Johann Delcourt) 

15:15 Coffee break - the main hall at the Auditorium 2003 (1st floor) 

15:45 Michał Adamowicz: How environmental factors and human disturbance affect 

the occurrence of black grouse (Lyrurus tetrix) 

16:05 Torfinn Jahren: Effects and mitigation of wind-power on populations of 

capercaillie and black grouse in central Scandinavia (presented by Mikkel 

Kvasnes) 

16:25 Marc Montadert: High anthropogenic specific mortality rate for black grouse 

in ski resort 

16:45 Jeffrey Beck: Increasing Feral Horses Decrease Greater Sage-Grouse Nest and 

Brood Survival 

18:30 Departure for banquet dinner from the University Campus to Supraśl, a small 

town located 16 kilometers east of Bialystok. The dress code is casual, for a 

cool evening. Dinner will be outside under a covered pavilion (grill) and inside 

as well. 

19:00 Banquet Dinner - The Five Oaks Restaurant in Supraśl 

 

 

https://igs2022.uwb.edu.pl/
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Wednesday, September 13 

8:00 Registration - Main lobby (ground floor) 

 Session: Monitoring and conservation of natural grouse population 

Moderator: Paweł Mirski 

9:00 Invited Plenary Speaker 

Gail L. Patricelli: Robots, Telemetry & the Sex Lives of Sage-Grouse: using 

technology to study courtship and conservation 

10:00 Coffee break - the main hall at the Auditorium 2003 (1st floor) 

10:30 Olga Jordi Torres: Vocal individuality of the Western Capercaillie (Tetrao 

urogallus L.) male calls, an ambisonic bio-acoustic approach 

10:50 Lucie Hambálková: Acoustic signals of male black grouse: individual and 

subpopulation level 

11:10 Corina Sanchez: Improving greater sage-grouse nest survival through oiling 

common raven eggs   

11:30 Michael Schroeder: Behavior of female grouse: are we missing something 

important? 

11:50 Elizabeth Leipold: Developing Unbiased Methods for Monitoring Populations 

of Dusky Grouse in the Western USA (presented by Lance McNew) 

12:10 Trapper Haynam: Movement-based Metrics of Nesting Area Fidelity 

Determine Nest Success in Sage-Grouse: Implications for Grouse Conservation 

(presented by Lance McNew) 

12:30 Lunch - the main hall at rooms 2058-2060 (1st floor) 

 Session: Monitoring and conservation of natural grouse population 

Moderator: Robert Rutkowski 

13:15 Invited Plenary Speaker 

Sara J. Oyler-McCance: Harnessing Molecular Innovation for Improved 

Management of Sage-grouse 

14:15 Shawna Zimmerman: Greater Sage-grouse Genome-wide Adaptive 

Divergence May Influence Conservation Translocation Effectiveness 

14:35 Alex Ball: Conservation genetics of Capercaillie in the Cairngorms National 

Park, Scotland, UK 

https://igs2022.uwb.edu.pl/
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14:55 Václav Tomášek: Black Grouse Conservation  in the Krkonoše and Jizera 

Mountains 

15:15 Coffee break - the main hall at the Auditorium 2003 (1st floor) 

15:45 Jennifer Forbey: It takes guts to conserve grouse: unraveling the intestine 

to manage and monitor grouse from the bite to the biome 

16:05 Johann Delcourt: Is the black grouse (Lyrurus tetrix) an indirect victim of 

the sylvatic rabies eradication by fox vaccination? 

16:25 Emmanuel Ménoni: Quantitative estimation of Capercaillie habitats in the 

French Alps as a prerequisite for their reintroduction 

16:45 Photo of 15th IGS participants (square in the front of Faculty of Biology) 

17:00-

17:20 

Open meeting dedicated to the goals of the IUCN (International Union for 

Conservation of Nature) - the Auditorium 2003 (1st floor) 

Moderator: Michael Schroeder 

17:00-

19:00 

Poster session - at the corridor connecting Biology and Chemistry Faculties  

 

Thursday, September 14 

 Conference Field Trip - Głęboki Bród Forest District 

Board buses from 7:30 (University Campus parking lot) 

8:00 Departure to Głęboki Bród 

 

Friday, September 15 

8:00 Registration - Main lobby (ground floor) 

 Session: Improving breeding methods for the development of 

conservation breeding 

Moderator: Michael Schroeder 

9:00 Invited Plenary Speaker 

Robert Rutkowski: Tetraonidae - dying knights of Polish forests: genetic 

diversity and population structure in space and time  

10:00 Coffee break - the main hall at the Auditorium 2003 (1st floor) 

https://igs2022.uwb.edu.pl/
mailto:igs2022@uwb.edu.pl
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10:30 Arne Ludwig: Genetic evidence for reproduction of released capercaillie in 

Southern Brandenburg, Germany (presented by Alexander Erdbeer)  

10:50 Artur Kowalczyk: Reproductive parameters of capercaillie kept in aviary 

system in Wisła Forestry (presented by Ewa Łukaszewicz) 

11:10 Artur Kowalczyk: Artificial insemination procedure in black grouse (Lyrurus 

tetrix) reproduction (presented by Ewa Łukaszewicz) 

11:30 Emma O’Brien: Effect of midazolam sedation on sperm quality of capercaillie 

11:50 Joanna Rosenberger: Capercaillie (Tetrao urogallus) egg incubation behavior 

- is there seasonal and environment depended variation?  

12:10 Joanna Rosenberger: Evaluation of eggshell ultrastructure as a method of 

assessing egg status and embryo development - Capercaillie example 

12:30 Lunch - the main hall at rooms 2058-2060 (1st floor) 

 Session: Improving breeding methods for the development of 

conservation breeding 

Moderator: Dorota Ławreszuk 

13:15 Invited Plenary Speaker 

Agnieszka Kloch: Parasites and conservation biology 

14:15 Lena Larsson: Captive Propagation of the Attwater’s Prairie-Chicken: 

Updates on Production and Fostering Methodologies 

14:35 Paul Senner: Living Fast on the Texas Prairies: Overcoming stochasticity to 

establish populations of an endangered prairie grouse (presented by Aaron 

Pratt) 

14:55 Steven Mathews-Sanchez: Benefits and costs of translocation on augmented 

and source populations of greater sage-grouse  

15:15 Coffee break - the main hall at the Auditorium 2003 (1st floor) 

15:45 Janusz Kobielski: Capercaillie Tetrao urogallus recovery program in the Bory 

Dolnośląskie Forest, south-west Poland (presented by Marek Kmieć) 

16:05 Mariusz Rydzik: Optimization of capercaillie breeding (Tetrao urogallus) in ex 

situ in vivo conditions 

16:25 Mateusz Grzębkowski: Active protection of Black Grouse and Western 

Capercaillie in the State Forests in Poland 

https://igs2022.uwb.edu.pl/
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16:45 Final remarks and closing of the conference 

 

Saturday, September 16 

Post-Conference Field Trips - Białowieża National Park or Biebrza National Park 

Board buses from 7:30 (University Campus parking lot) 

8:00 Departure to Białowieża National Park or Biebrza National Park 
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Plenary Speakers 

 

Agnieszka Kloch 

Agnieszka Kloch is a research geneticist on the Faculty of Biology at 

the University of Warsaw. Her main research interests are host-

parasite co-evolution with a focus on the role of parasites in shaping 

host genetic variance, and the role of small, free-living mammals in 

spreading diseases. Professor Kloch is interested in applying new 

molecular methods in ecology and do it by active collaborate on 

several projects focused on population and conservation genetics of mammals and birds. 

Now, she is involved in the project of conservation of the endangered black grouse and try to 

identify threats to this species in the Tatra mountains.  

The area of the lecture: host-parasite co-evolution with a focus on the role of parasites in 

shaping host genetic variance in birds. 

Robert Moss 

Professionally, Robert Moss was associated with the Institute of 

Terrestrial Ecology in Scoltand for many years. In research work, he 

focused on biology and conservation of local grouse species. His 

scientific interests broadly encompasses the effects of climate 

changes, habitat loss, predators, pests, disease and food shortages on 

grouse condition and abundance.  

As co-author of the book entitled Grouse: The Natural History of British and Irish Species, he 

offers a fascinating insight into the natural history and biology of these birds, including 

aspects of their behavior, the historical relevance of their names, the reasons behind 

population fluctuations and international conservation efforts.  

The area of the lecture: climate change and human-grouse interactions. 
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Sara Oyler-McCance 

Dr. Sara J. Oyler-McCance is a research geneticist with the U.S. 

Geological Survey (USGS) at the Fort Collins Science Center 

(FORT). She applies genetic and genomic technologies to address a 

conservation issues facing the management of wildlife animals 

resources, including sage-grouse populations. Her scientific activity 

provides information to assess taxonomic boundaries, identify 

unique or genetically depauperate populations, estimate population size or survival rates, 

develop management or recovery plans, breed wildlife in captivity, relocate wildlife from one 

location to another, and assess the effects of environmental change.  

The area of the lecture: conservation genetics and population management in grouse. 

Gail Patricelli 

Gail L. Patricelli is a Professor in the Department Evolution and 

Ecology at the University of California. Her research interests 

broadly encompass behavioral ecology, bioacoustics and 

conservation in birds, with a focus on understanding the diversity and 

complexity in animals signals.  Professor Patricelli’s scientific 

projects address breeding behaviors, sexual selection, acoustic 

communication, and the effects of noise pollution on sage-grouse and other wildlife.  

The area of the lecture: behavioral ecology and conservation in grouse. 

Robert Rutkowski 

Robert Rutkowski is an Associate Professor at the Polish Academy 

of Science. He applies genetics as a tool in active protection of 

endangered animal species.  

In the area of his interest is also population genetics of urban 

populations of wild animal species, as well as population genetics 

and phylogeography of forest grouse and birds of prey in Poland. 

The area of the lecture: biodiversity and conservation genetics of 

Tetraonidae in Poland. 
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Ilse Storch 

Ilse Storch is a Professor and Chair of the Department of Wildlife 

Ecology and Management at the University of Freiburg. Her scientific 

work focusses on the role of the spatial structure and human use of 

habitats for wildlife populations and communities, as well as the 

development of concepts for the integration of human land use interests 

and the conservation of wildlife and biodiversity. The effects of 

anthropogenic habitat fragmentation on wildlife individuals, populations, and communities 

and their implications for conservation are the major focus of Professor Storch’s team work. 

They mission is to contribute to a sound scientific basis for the conservation and sustainable 

management of wildlife and its habitats. 

The area of the lecture: grouse ecology and conservation, population management. 
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Plenary Talks 

Tuesday, Sep 12 

Research and the Conservation of Grouse in Europe: Past 

experiences and future challenges 

Ilse Storch 

Chair of Wildlife Ecology and Management 

Faculty of Environment and Natural Resources 

University of Freiburg 

D-79085 Freiburg, Germany 

ilse.storch@wildlife.uni-freiburg.de 

http://www.wildlife.uni-freiburg.de 

 

 

 

In the past 50 years, the wildlife sciences have experienced major technical and 

methodological progress. At the same time, there are positive trends in numerous wildlife 

species across Europe: beaver, wolf, brown bear, and lynx are making remarkable recoveries; 

others, such as wild boar, red deer and roe deer are expanding their range and continue to 

increase. Much of this, however, can be explained by effective legal protection, wildlife-

friendly attitudes of an urbanized human population, and improved resource availability due 

to human land use and climate change. In fact, scientific research may have played a minor 

role in these wildlife success stories. I illustrate this thesis by reviewing the story of woodland 

grouse in Europe during the past 50 years. While scientific work focussing on conservation 

management of grouse has increased over the decades, successes in grouse conservation are 

rare. I present several case examples of conservation programmes for threatened woodland 

grouse populations across Europe, that indicate that we have not sufficiently understood 

limiting factors, and/or limiting factors act at large spatial and temporal scales that are 

unlikely to be reversed in local-scale conservation programmes. The challenges of grouse 

conservation, especially at the edges of their global distribution ranges, lie in conflicting 

conservation objectives, increasing impacts of global warming and subsequent changes in 

ecosystem structure and functioning, which lead to changes in trophic interactions to the 

detriment of grouse. 
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Civilisation and its discontents: human impacts on grouse, from 

large-scale niche loss accompanying climate change to local 

disturbance from outdoor recreation 

Robert Moss 

Station House, Crathes, Banchory 

Kincardineshire AB31 5JN, Scotland 

robert.moss111@btinternet.com 

 

 

 

Grouse evolved as the global cooling of the Neogene Period opened a new niche for large 

birds able to survive through long, snowy winters on arboreal or shrubby diets. As this niche 

contracts northwards with anthropogenic global warming, the survival of geographically 

isolated southern grouse populations becomes increasingly precarious – and there are fears 

that this trend will extend northwards. It is unlikely, however, to operate uniformly 

throughout the northern hemisphere. Changing currents in the Atlantic ocean, for example, 

might bring cooler air to western Eurasia while more frequent breaks in the polar vortex 

might allow more cold, polar air to flow southwards. In the medium term, such effects might 

slow down the expected adverse consequences of climate change and extend opportunities to 

maintain the existence of some local grouse populations by ameliorating other impacts – such 

as forest clearcutting, predation, collisions with forest fences and overhead wires as well as 

the increasing use of grouse habitats for human recreation. Indeed there are positive examples 

to inspire such efforts: in southern Norway, breeding success of black grouse and capercaillie 

has increased since 1979. In Scotland, forests with a moderate amount of recreational 

disturbance have supported better breeding success than less-disturbed areas – hinting that 

managed recreation might have an unexpected, beneficial effects. In the longer term, the 

declining human birth rate in developed countries offers hope that the human population will 

eventually decrease, with concomitant reduction in its impacts on grouse.   
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Wednesday, Sep 13 

Robots, Telemetry & the Sex Lives of Sage-Grouse: using 

technology to study courtship and conservation 

Gail L. Patricelli 

Department of Evolution and Ecology 

University of California, Davis 

gpatricelli@ucdavis.edu 
 

 

 

Males in many species must convince females to mate by producing elaborate courtship 

displays tuned to female preferences, like the song of a cricket or the train of a peacock. Much 

of what we know about the evolution of these displays by sexual selection comes from 

research on lek-breeding grouse, which examines which male traits are associated with 

reproductive success. But courtship in grouse and many other species is dynamic and 

interactive, more like a negotiation than an advertisement; therefore, in addition to elaborate 

displays, success in courtship may require tactics and social skills. These skills may include, 

for example, the ability to gather information and adjust their behavior in response to female 

courtship signals, and to the marketplace of other males and females. I will discuss my lab’s 

research on Greater Sage-Grouse using robotic females to investigate courtship interactions 

between the sexes and how the habitat structure can affect the flow of information among 

individuals on the lek breeding grounds. I will also discuss my lab’s ongoing research 

investigating how foraging behaviors affect courtship displays in sage-grouse, and how this 

basic science has informed my lab's research into human impacts on breeding activities. 
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Harnessing Molecular Innovation for Improved Management of 

Sage-grouse 

Sara J. Oyler-McCance 

U.S. Geological Survey 

Fort Collins Science Center, Fort Collins, Colorado, USA 

sara_oyler-mccance@usgs.gov 

 

 

 

For over two decades, genetic studies have been used to assist in the conservation and 

management of both Greater Sage-grouse (Centrocercus urophasianus) and Gunnison Sage-

grouse (C. minimus), addressing a wide variety of topics including taxonomy, parentage, 

population connectivity, and demography. More recently, the field of conservation genetics 

has been transformed by dramatic molecular innovations allowing for improved 

characterization of 1) gene flow (including landscape features impacting it), 2) conservation 

units, and 3) adaptive divergence. Here, I recount this transformation and how it has improved 

sage-grouse management. I provide examples of research aimed at understanding how 

landscapes facilitate or impede gene flow, how areas across the landscape can be prioritized 

as most important for maintaining range-wide connectivity, and how genetic data can be 

integrated into monitoring programs. Further, I will discuss the shift from genetic to genomic 

methods, highlighting work examining potential dietary adaptation in both species and how 

this information is relevant for translocations and sagebrush restoration. The integration of 

newly developed genomic resources combined with the vast wealth of ecological and 

behavioral data for sage-grouse has the potential to shed light on mechanistic relationships 

that may ultimately improve the conservation and management of these species. 
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Friday, Sep 15 

Tetraonidae - dying knights of Polish forests: genetic diversity 

and population structure in space and time 

Robert Rutkowski 

Museum and Institute of Zoology PAS 

rrutkowski@miiz.waw.pl 

 

 

 

There are three species of woodland grouse in Poland: the hazel hen or hazel grouse 

(Tetrastes/Bonasa bonasia); the black grouse (Tetrao/Lyrurus tetrix) and the capercaillie 

(Tetrao urogallus). In Poland, their demographic history is rather similar. In the twentieth 

century, and especially after the Second World War, there was a systematic and rapid 

decline in the abundance of all three species, combined with the fragmentation of the range 

and the extinction of isolated populations in most of the area. In the case of the capercaillie 

and black grouse, this led to the almost complete extinction of species in Poland. The status 

of the hazel grouse seems a bit different. The population size also began to decrease 

significantly in the second half of the XX century, however since the beginning of the XXI 

century the population has been increasing, with the species recolonising some formerly 

abandoned areas. 

Until I have started research on population genetics of woodland grouse, nothing was 

virtually known about the genetic diversity and phylogeographical status of the populations 

occurring in Poland. Therefore, filling the gap in knowledge about their genetic variability 

was extremely important, especially in terms of woodland grouse protection in Poland. In 

my plenary speech I would like to summarize the collected genetic data on diversity and 

relationships between Polish populations. 

Since in the case of most populations of the capercaillie and black grouse, the obtained 

data indicated a possible threat of unfavorable genetic processes, reintroduction activities 

and genetic reinforcement of the still existing populations were started. The genetic 

monitoring, based on microsatellite genotyping play a significant role in tracking the 

reintroduction effects of the capercaillie. Hence, in recent years biological samples have 

been collected from introduced birds of different origin: breeding individuals, as well as 
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wild birds, captured in genetically compatible, stable populations from other areas of 

Europe. At the same time, non-invasive samples were collected in areas under active 

protection of forest grouse. In total, more than two thousands samples were analysed, using 

microsatellite genotyping. In my speech I would like to present the first conclusions from 

the results of genetic monitoring and genetic changes in supported populations, especially in 

the case of the capercaillie. 

 

 
Parasites and conservation biology 

Agnieszka Kloch 

University of Warsaw 

Faculty of Biology 

a.kloch@uw.edu.pl 

 

 

 

Parasites are considered major evolutionary force shaping dynamics of host populations.  The 

effect of pathogens on endangered host species is not clear. From one hand, small isolated 

populations are more vulnerable to infections and parasites may decimate the host population 

making it prone to extinction due to random factors. On the other hand, if the population 

density drops below given threshold, a transmission of pathogens may not longer be possible. 

Another important factor is specificity of pathogen and its zoonotic reservoir that may act as a 

source of infection. At the individual level, the impact of parasitic infections on fitness 

remains unclear and surprisingly, their negative effect is not always evident. The outcome 

depends on the genetic background of an animal, including repertoire of genes coding 

components of the immune system. On physiological level, there is often a trade-off between 

costs of immunity versus costs of parasite burden. All these factors should be taken into 

account when planning conservation activities. 
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Session Talks – Tuesday, Sep 12 

Spatiotemporal trends of sage-grouse populations in 

stochastic environments: six decades of declines in the 

American West 
 

Peter S. Coates1, Brian G. Prochazka1, Michael S. O'Donnell2, Cameron L. Aldridge2, 

David R. Edmunds2, Adrian P. Monroe2, Mark A. Ricca3, Lief A. Wiechman4,         

Kevin E. Doherty5 and Michael P. Chenaille1 
 

1U.S. Geological Survey, Western Ecological Research Center, Dixon Field Station, 800 Business Park Drive, Suite D, 

Dixon, CA, USA, 95620 
2U.S. Geological Survey, Fort Collins Science Center, 2150 Centre Avenue, Building C, Fort Collins, CO, USA, 80526 

3U.S. Geological Survey, Forest and Rangeland Ecosystem Science Center, 777 NW 9th St #400, Corvallis, OR, USA, 97330 
4U.S. Geological Survey, Ecosystems Mission Area, 2150 Centre Avenue, Building C, Fort Collins, CO, USA, 80526 

5U.S. Fish and Wildlife Service, Colorado Ecological Services Field Office, 134 Union Blvd, Lakewood, CO, USA80228 

 
KEY WORDS: abundance, Centrocercus urophasianus, population growth, sagebrush, sage-grouse, trend, wildfire  

 

INTRODUCTION 

 
Greater sage-grouse (Centrocercus urophasianus) population performance is at the center of 

western US land use policies surrounding rangeland conditions. Oscillations in sage-grouse population 

abundance, driven by environmental stochasticity, present significant challenges to trend estimation 

and investigations of habitat loss that threaten sage-grouse populations. 

 

MATERIAL AND METHODS 

 

Using a Bayesian state-space hierarchical model and novel, trend-estimation approach, we 

derived range-wide population trends over different spatiotemporal scales relevant to sage-grouse 

ecology during 1960–2021. We investigated interactions between wildfire and climatic conditions on 

population trends and compared trends among varying levels of sagebrush ecosystem integrity (SEI). 

Lastly, we developed a user-friendly web-based tool for land and wildlife managers to annually 

acquire trend outputs across spatiotemporal scales. 

 

RESULTS AND DISCUSSION 

 

Models estimated 2.9% average annual range-wide declines, though percent declines varied among 

regions and sub-populations. Cumulative declines were 42.5, 65.6, and 80.1% across short (19 years), 

medium (35 years), and long (55 years) temporal periods, respectively. Models predicted 57.0% of 

populations exhibited >50% probability of extirpation by 2060. Interannual fluctuations were 

primarily governed by precipitation while loss of habitat from wildfire resulted in long-term 

population declines. Models also revealed population growth and greater cyclicity within areas of high 

SEI, while populations in areas of relatively low SEI were less cyclical with rapid declines. Although 

long-term population declines were estimated within nearly all areas of sage-grouse range, the most 

recent and substantial declines were in the western portion, largely a result of type conversion from 

sagebrush to annual grasslands following wildfire which decreased local carrying capacities. 

 

CONCLUSIONS 

 

Our findings support maintenance of core populations with high quality habitats (e.g., reletively 
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high SEI) that buffer against enviromental stochasticity. Our web-based tool facilitates planning and 

execution of conservation actions for maintaining and creating viable sage-grouse populations. Some 

findings are preliminary and provided for best timely science. 

 

Ghost of hunting past’ in rock ptarmigan: 

assessing long-term effects on behavior 
 

Farina Sooth1 and Ilse Storch1  
 

Wildlife Ecology and Management, University of Freiburg, Freiburg, Germany1 

 
KEY WORDS: rock ptarmigan, hunting, long-term behavior change, FID   

 

INTRODUCTION 

 

     Following the risk-disturbance hypothesis, hunting is the main factor causing predation avoidance 

behavior in wildlife that is directed towards humans. Amongst others, hunting has been shown to 

impact spatial and temporal movement patterns, vigilance, and flushing distances of wildlife. 

However, how far these behavioral modifications are reversible when hunting ceases, needs to be 

further explored.  

     The ghost of predation past hypothesis assumes a reversibility of antipredator behavior under 

evolutionary pressure that selects against its maintenance. Storch (2013) proposes the same 

mechanism applies in case of hunting. In my research I explore the validity of this ghost of hunting 

past hypothesis using the case study of rock ptarmigan. 

 

MATERIAL AND METHODS 

 

     To study the long-term effect of hunting I compared flight initiation distances (FID) of rock 

ptarmigan in hunted, traditionally not hunted and recently (since 2002) not hunted sites in Iceland in 

2016 and 2018. The availability of comparable areas with differing hunting history for the sought-after 

game bird rock ptarmigan made the species predestined for my research. The FID data was collected 

outside of the hunting season to avoid confounding short-term and long-term impacts of hunting. 

 

RESULTS AND DISCUSSION 

 

     In both years of my research, I found a significant difference in FID between the three area types. 

In the hunted areas the FID was highest and in the traditionally not hunted area it was lowest. The FID 

of the area where rock ptarmigan hunting was stopped in 2002 was found to be between the FID of the 

other two area types. This implies that the FID in the recently protected site might have decreased after 

the hunting ban, however, it has yet to reach its presumptive levels before hunting was taken place. 

 

CONCLUSIONS  

 

     My research exposes the long-term effects of hunting on rock ptarmigan behavior, and hereby 

supports the ghost of hunting past hypotesis. 
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Towards a science-based rock ptarmigan      

(Lagopus muta) management in Scandinavia 
 

Marius Kjønsberg and Maria Hörnell Willebrand 

 
Inland Norway University of Applied Sciences, Faculty of Applied ecology, Agricultural Sciences and Biotechnology 

 
KEY WORDS: Rock ptarmigan, management, monitoring 

 
INTRODUCTION 

 

There has been increasing pressure on ptarmigan populations due to climate change, land use 

changes causing habitat loss and fragmentation. Compared to other grouse species, however, little 

is known about the status of the rock ptarmigan (Lagopus muta) in many parts of its range. 

Although rock ptarmigan is the second most popular game bird in alpine areas in Sweden and 

Norway, it is among the least studied species and due to the lack of general biological knowledge 

about rock ptarmigan, current management of this species is based on that for willow ptarmigan - 

the management of which in Sweden and Norway has been developed in cooperation between 

managers and scientists. 

We will estimate survival rates on rock ptarmigan, assess if the monitoring design, competing 
data on population trends and use of demographic data to evaluate whether a more species-

specific monitoring and management of rock ptarmigan is needed. We will do this by assessing if: 

1) distance sampling gives an unbiased and accurate result on population density for rock 
ptarmigan, 2) examine if various monitoring data are correlated, complement each other or differ in 

estimation on population development over time, 3) analyse if there is evidence of a negative 
correlation between willow grouse densities from the distance sampling counts and observations of 

rock ptarmigan in the same area (and vice versa), indication an interspecific competition between 
the species, 4) measure survival rates and mortality causes on adult and juvenile rock ptarmigan 

and assess quantity and quality of seasonal habitat in the southern part of the mountain range in 
Sweden. 

 

MATERIAL AND METHODS 

 

We use already collected data from the yearly distance sampling counts in Sweden and Norway, 
the Swedish bird count and the Norwegian terrestrial nature monitoring on both rock ptarmigan 
and willow ptarmigan. From 2021 we have conduct tagging of rock ptarmigan in the county 
Dalarna (Sweden). 

 

RESULTS AND DISCUSSION 

 

We will get some preliminary result to be presented at the conference. Three master students 

(Sondre Gottenborg, Adina Sitje and Isak Karlstrøm) are separately submitting abstracts to present 

posters in connection to our study. 

 

CONCLUSIONS 
 

Not to be concluded yet. 
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Conservation of the Capercaillie in the French Jura mountains: 

Have we tried everything yet? 
 

V. Gardet1, A. Peyric2 and A. Depraz3 

 
1Groupe Tétras Jura, 9 impasse du Tacon, 39 370 Les Bouchoux, France  

2Parc Naturel Régional du Haut-Jura, 29 Le Village, 39310 Lajoux 
3Groupe Tétras Jura, 9 impasse du Tacon, 39 370 Les Bouchoux, France  

 
KEY WORDS: capercaillie, french jura, lidar, human frequentation, reinforcement 

 

The Capercaillie is present in four very different massifs in France. As the different populations 

began to decline in all the regions, a National Strategy for the conservation of the Capercaillie has 

been launched in 2012. The different areas of this public political tool will be described briefly, as the 

population dynamics for each massif. 

 

A focus on the situation in the French Jura mountains will then be made, with brief descriptions of 

the benefits of the LiDAR technology on habitat description and an ambitious monitoring of the 

human frequentation. 

 

Finally, some perspectives for the conservation of the Capercaillie in this massif will be addressed. 

A new protocol aiming to better qualify the recruitment or the adult survival is among them, with a 

call for documentation or feedback on similar initiatives. The reinforcement of the populations is also 

highly considered, following a recent viability study. The creation of an European workgroup on this 

very subject could lead in a better pertinence and success of all the initiatives in the different regions 

considering this engaging action. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

https://igs2022.uwb.edu.pl/
mailto:igs2022@uwb.edu.pl


   

15th INTERNATIONAL GROUSE SYMPOSIUM 

Faculty of Biology, University of Bialystok, Ciolkowskiego 1J, 15-245 Białystok, Poland 

https://igs2022.uwb.edu.pl | igs2022@uwb.edu.pl 
33 

Changes in spatial distribution versus abundance for greater 

sage-grouse in a Distinct Population Segment 
 

Megan C. Milligan1, Peter S. Coates1, Brian G. Prochazka1, Shawn T. O’Neil1, Shawn P. 

Espinosa2, Daniel Skalos3 and Steve Abele4 

 
U.S. Geological Survey, Western Ecological Research Center, Dixon, California, USA1 

Nevada Department of Wildlife, Reno, Nevada, USA2 

California Department of Fish and Wildlife, Sacramento, California, USA3 

U.S. Fish and Wildlife Service, Reno, Nevada, USA4 

 
KEY WORDS: abundance, distribution, population growth, range contraction, sage-grouse 

  

INTRODUCTION 

 

Changes in distribution or abundance are frequently used independently to evaluate trends and 

status of wildlife populations. It is often assumed, although not explicitly stated, that these measures 

are correlated. However, if population distribution and abundance become disconnected, such as when 

changes in a subpopulation drive overall population trends, then focusing on a single indicator, such as 

abundance, can mask important losses in distribution. 

 

MATERIAL AND METHODS 

 

We combined population counts, demographic data, and information on space use from marked 

individuals to evaluate changes in abundance, distribution, and available habitat from 1995 to 2021 for 

greater sage-grouse (Centrocercus urophasianus) in the Bi-State Distinct Population Segment (DPS), 

a genetically distinct and isolated population straddling the border of Nevada and California, USA. 

 

RESULTS AND DISCUSSION 

 

The Bi-State DPS exhibited evidence of slight population declines of ~1.4–2% annually. Gains in 

distribution in two subpopulations were insufficient to offset losses in the remaining subpopulations 

and the net effect was a loss in area and available habitat across the Bi-State DPS as a whole. 

  

CONCLUSIONS 

 

The contractions in distribution combined with only slight declines in population suggest long-term 

patterns in redistribution of sage-grouse among subpopulations, with peripheral subpopulations 

declining while the largest core population increased, which could have implications for 

metapopulation persistence as peripheral populations become more vulnerable to stochastic events. 

Information is preliminary and provided for best timely science. 
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Development of Management Recommendations for Greater 

Sage-Grouse Winter Concentration Areas 
 

Jeffrey L. Beck1, Aaron C. Pratt1,2, Caitlyn P. Wanner1 and Kurt T. Smith1,3 

 
Department of Ecosystem Science and Management, University of Wyoming, Laramie, Wyoming, USA1 

George Miksch Sutton Avian Research Center, Bartlesville, Oklahoma, USA2 

Western EcoSystems Technology Inc., Laramie, Wyoming, USA3 

 
KEY WORDS: avoidance of anthropogenic infrastructure, resource selection, sagebrush, snow, Wyoming  

 

INTRODUCTION 

 

     We designed our research to provide information from which the Wyoming Sage-Grouse 

Implementation Team can base management recommendation guidelines for winter concentration 

areas used by greater sage-grouse (Centrocercus urophasianus). Our research addressed 3 objectives 

to identify the: 1) timing of sage-grouse presence on winter range, 2) effect of snow cover/depth and 

sagebrush (Artemisia spp.) cover/height relative to sage-grouse winter habitat selection, and 3) 

potential thresholds of sage-grouse response to anthropogenic disturbance in winter. 

 

MATERIAL AND METHODS 

 

     We assessed environmental and anthropogenic variables within circular regions (0.1–10.0 km) to 

determine scales in which grouse selected winter habitats. We acquired data from multiple studies 

across 6 regions of Wyoming and obtained 864,766 year-round GPS locations from 536 grouse. Study 

regions encompassed a range of anthropogenic infrastructure and surface disturbance. 

 

RESULTS AND DISCUSSION 

 

     The median date of arrival to and departure from winter range across all regions was 7 November 

and 13 March, respectively. Sage-grouse selected winter ranges in areas with gentle topography, 

demarcated by low slopes in proximity to breeding habitats and dominated by sagebrush and absent 

juniper (Juniperus spp.). In home ranges, sage-grouse used areas at a greater rate than available once 

sagebrush habitats and cover within 10.0 km exceeded 65% and 10%, respectively. Across all 

disturbances and circular regions, mean surface disturbance at grouse locations did not exceed ~7%, 

and mean surface disturbance from oil and gas development did not exceed ~1% surface disturbance.  

 

CONCLUSIONS 

 

     These results will form the basis to develop management recommendations in winter range. 
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Implications of climate change on Greater sage-grouse 

conservation at their southernmost distribution 
 

Nicole Frey1, Aidan T. Beers1, Zoë S. Moffett1 and Ben C. Donnelly1
 

 
Department of Wildland Resources, Utah State University, Logan, Utah, USA1

 

 
KEY WORDS: Centrocercus urophasianus, climate change, Greater sage-grouse, habitat restoration, marginal distribution 

 

INTRODUCTION 

 

Greater sage-grouse (Centrocercus urophasianus, ‘sage-grouse’), are sagebrush obligates that face 

threats to their persistence throughout their distribution in western North America. Their southern- 

most distribution is situated in the southern edge of the Great Basin, which is and will be experiencing 

a warming, drying trend into the near future. Studying sage-grouse in their southernmost distribution 

may provide us insights as to how these populations use habitat in conditions that are often considered 

unsuitable. Thus, we can adjust management actions to continue to support marginal distributions. 

 

MATERIAL AND METHODS 

 

We studied sage-grouse movements and habitat selection over the course of 8 years. To model 

habitat selection and effects of climate (i.e. light intensity and heat) we used >116,000 GPS locations 

from >90 grouse across four study areas in southern Utah and Nevada from 2014-2020. We deployed 

dataloggers in two of these study areas to measure light and temperature every 30 minutes for 27 

months. We created random forest models to explain differences in topography, vegetative cover, and 

influence of light and heat in sage-grouse locations throughout the year. Additonally, we compared 

shrub and herbaceous vegetation composition and density in an area treated to remove tree cover to 

paired random sites in sagebrush that had not been disturbed; we also compared sage-grouse use of 

these treated and untreated sites. 

 

RESULTS AND DISCUSSION 

 

We found that temperature influenced sage-grouse habitat selection in all seasons. In the warmer 

sites, sage-grouse used areas near trees during the winter and especially during summer, likely to 

avoid extreme cold and heat, respectively. We found that sage-grouse selected habitat that had greater 

herbaceous cover than that found in treated habitats, also greater than the suggested state management 

guidelines. Sage-grouse used sagebrush stands that had been treated within 2-5 years, but use declined 

in older treatments, possibly in relation to the reduced herbaceous cover in older treatements. 

 

CONCLUSIONS 

 

Traditional methods to select treatment locations and implement treatments to improve or create 

sagebrush communties along this marginal distribution may not result in the production of suitable 

sage-grouse habitat as we continue to experience clmiate change. In the face of the warming and 

drying trend, we can use these micro-site data to predict the change in sage-grouse habitat selection 

and movements, and adjust our conservation actions accordingly. 
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Seasonal timing mechanisms in the Svalbard ptarmigan  

(Lagopus muta hyperborea)  
 

Daniel Appenroth1, Jana Kalinova1, Shona Wood1, Alexander West1and  

David Hazlerigg1 

 
Department of Arctic and Marine Biology, UiT - Arctic University of Norway1 

 
KEY WORDS: Svalbard rock ptarmigan, seasonal cycles, climate change 
 

INTRODUCTION 

 

The Svalbard ptarmigan is one of few terrestrial birds which overwinter in the high Arctic. This 

overwintering strategy comes with challenges. Food shortage, continuous darkness and freezing 

temperatures in the winter and a short growing season in the summer define the Arctic. Svalbard 

ptarmigan have evolved a range of physiological traits which help them to survive under those 

conditions. These traits include a seasonal body mass cycle and precisely timed reproduction. In order 

to time these seasonal traits accurately, the Svalbard ptarmigan (as well as any other seasonal bird and 

mammal) relies on internal timing mechanisms within the hypothalamus of the brain. These timing 

mechanisms are crucial but too rigorous timing might be of disadvantage under the context of Global 

Warming. Rapid climate change can lead to timing mismatches, i.e. mismatches between the 

anticipated environment predicted by internal timing mechanisms and the prevailing environment. 

Hence studying those internal timing mechanisms can add predictive power about the adaption limits 

and survival chances of species depending on it, such as the Svalbard ptarmigan. 

 

MATERIAL AND METHODS 

 

In our experiments we use Svalbard ptarmigan from our own breeding program and subject them to 

artificial changes in daylength. A range of behavioral, physiological and molecular techniques are 

applied to thoroughly study internal seasonal timing mechanisms.  

 

RESULTS AND DISCUSSION 

 

In our ongoing work, we show, on the example of the Svalbard ptarmigan, how the avian 

hypothalamus uses the annual changes in daylength to time its seasonal life cycles, such as 

reproduction or body mass changes. 

 

CONCLUSIONS 

 

The results of our studies on Svalbard ptarmigan give valuable insights into avian timing 

mechanisms. Among other implications, this can help to predict timing and mistiming of vertebrates in 

fast changing environments, such as in the Arctic. 
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Post-release acclimation of translocated Black Grouse 

(Lyrurus tetrix): a multi-time scale analysis using 

telemetry 
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INTRODUCTION 

 

Translocation of living individuals is a conservation strategy used to reinforce declining 

populations. However, failures are not uncommon, notably due to factors such as high mortality 

or unexpected behaviors (e.g. absence of reproductive behavior, tendency to leave the release area, 

etc.). We translocated 88 Black Grouse (Lyrurus tetrix) from Sweden to Belgium to reinforce the 

last population occurring in the country. We tracked 58% of them by GPS telemetry and analyzed 

their movements to see if an acclimation in the release area was noticeable, but also to gain insights 

on the pattern of activity of the Grouse (a) right after a translocation event and (b) over the course of 

the year. 

 

MATERIAL AND METHODS 

 

The translocated Black Grouse were captured in Kårböle (Sweden) in late April 2017, 2018 and 

2019 and 2022. Trapping took place on the leks, using fall traps. Individuals were then ringed, 

measured and placed in individual boxes to be transported to the ‘Hautes Fagnes’ Nature Reserve 

(Belgium), in which they were released circa 30 hours after capture. Spatial data was collected via 

solar-powered GPS-GSM backpack transmitters deployed on 51 individuals. Analyses were 

conducted using QGIS and RStudio. 

 

RESULTS AND DISCUSSION 

 

We noticed a high inter-individual variability, probably related to different stress-coping 

mechanisms and personalities. However, it is noteworthy that the longest movements, including 

explorations out of the reserve, are performed during the first 3 weeks post-release. All grouse then 

returned to the reserve and only moved over short distances for 3-4 months, until a second peak of 

higher activity in October. Although some grouse died during their long-distance movements, it was 

not an inevitable fatality. 

 

CONCLUSIONS 

 

Except the 3 weeks post-release, the general activity pattern detected is in line with the behavior of 

non- translocated Black Grouse, suggesting that translocated individuals need a short (but critical) 

period of acclimation to their new environment, then behave normally and have therefore the 

potential to thrive. 
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How environmental factors and human disturbance affect the 

occurrence of black grouse (Lyrurus tetrix). 
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INTRODUCTION 

 

The Eurasian black grouse (Lyrurus tetrix) is one of the most rapidly declining species in Central 

and Western Europe. In this study, we analysed the impact of a number of predictors (type of land 

cover, topography, tourism pressure) on the occurrence of the black grouse in a Central European, 

mountainous refuge - Polish Tatra Mountains. 

 

MATERIAL AND METHODS 

 

Data on black grouse occurrence in Polish Tatra Mountains was obtained during field inspections 

conducted in 2020-2021. We determined the study plots - the areas used by particular/group bird, 

based on the coordinates of each black grouse record. Then we designed a model in which we 

analyzed the impact of a number of predictors (land cover, topography, tourist pressure) inside and 

outside the study plots, on the occurrence of the black grouse in the Polish Tatra Mountains. 

 

RESULTS AND DISCUSSION 

 

We showed a positive effect of vegetation cover providing food, lekking sites and hiding places, 

and a negative effect on bare land cover forms such as rocks, on the black grouse occurrence. We did 

not confirm the negative effect of human disturbance inside the study plots on black grouse 

occurrence, but we found that the plots surrounded by high tourism pressure had significantly lower 

number of black grouse records. 

 

CONCLUSIONS  

 

The occurrence of the black grouse is determined by multifactor environmental conditions, 

primarily natural factors – mainly the way of land cover by different types of vegetation. Our results 

clearly show that effective protection of this species should consist of maintaining large open areas 

with a significant share of dwarf shrubs, in the vicinity of the forests. It should cover both the species’ 

refuges and their surroundings - in order to enable the communication between subpopulations and 

local groups of birds. Tourism traffic should be maximally channelized to narrow strips, and in places 

where it is particularly intense - limited, not only during the mating season but also in winter.   
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Effects and mitigation of wind-power on populations of 

capercaillie and black grouse in central Scandinavia 
 

Torfinn Jahren, Mikkel Andreas Jørnsøn Kvasnes and Tomas Willebrand 
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KEY WORDS: Capercaillie, black grouse, wind-power, boreal forest, impact-gradient, GPS.  
 

INTRODUCTION 

 

The transition from fossil-based energy to renewable energy has led to a rapid increase in 

development of wind-power in Norway during last 10 years. Most wind power facilities are situated 

near the southern and western coast. Due to human conflicts and issues with wildlife as well semi-

domesticated reindeer, sparsely populated forested areas are now in focus for developing new 

facilities. In recent years, some facilities have been built that are located in forest areas, overlapping 

the core distribution area of capercaillie and black grouse. The impacts of these facilities on wildlife in 

the boreal forest are yet to be investigated in Norway. One of these facilities, Kjølberget wind power 

plant was completed in 2022. Inland university of applied sciences will carry out a 10-year monitoring 

of the potential impacts of the power plant on capercaillie and black grouse. The monitoring program 

include radio-tracking of individuals to investigate changes in behaviors, habitat selection, 

reproduction and survival in the wind-power area and associated forest areas. 

 

MATERIAL AND METHODS 

 

The study area is in Finnskogen, (61.0 lat., 12.2 long) in eastern Norway close to the Swedish 

border. The forest is dominated by Norway spruce and Scots pine and has been intensively managed 

by clearcutting practices. During the study period, we plan to capture and equip a minimum of 100 

birds (25 of each category) with GPS transmitters. Bird captures and tracking will initially go on for 

the first 3-4 years to investigate short term effects and will be repeated in year 7-10 to investigate 

potential long-term  effects  (e.g., habituation). During the whole 10-year period we will search for 

carcasses around turbines. Turbine mortality will be estimated based on estimates of scavenger 

removaland detectability. Further we will monitor leks (attendance and behavior), the predator guild 

(using camera grid) and rodent populations (using camera box) in relation to turbine activity and 

proximity. Line transect monitoring with Distance sampling technique  have been collected to estimate 

densities and chick production before hunting season for several years by hunters. We will investigate 

hunter behavior in relation to the wind power facility and their harvest efficiency. Finally, we want to 

investigate other disturbances potentially affecting grouse as traffic along main roads and hiking 

tourism. 

 

RESULTS AND DISCUSSION 

 

This long-term project will start autumn 2023 and the first results from the project are expected to 

be presented in 2026. We wish to invite interested members of the “grouse-community” to follow the 

project and we are very interested in collaboration with other research groups. 

 

CONCLUSIONS 

 

Project in preparation, no conclusions to be drawn yet. 
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High anthropogenic specific mortality rate for black grouse in 

ski resort 
 

Marc Montadert1 and Cavailhes Jerome2  
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INTRODUCTION 

 

     Implantation of tourism activities in mountain range lead to a tremendous development of ski 

resorts in alpine areas. The alpine fauna leaving there have to deal with new specific and intense 

pressures among others, a massive multiplication of overhead cables that cause many deadly bird 

percussions. In order to document the impact of these infrastructures on mortality rate of local 

avifauna we have carried out a study on black grouse Lyrurus tetrix leaving ski resorts. 

 

MATERIAL AND METHODS 

 

    Black grouses were captured and equipped with gps tags in three major ski resorts in 

northern French Alps. Diagnosis of the four main mortality causes i.e. predation, percussion 

in infrastructures (mainly but not uniquely overhead ski cables), hunting and others marginal 

causes, were done by early checking of death cases, allowed by GSM location transmissions. 

Estimation of cause-specific mortalities where done by sub-distribution analysis of competing 

risks. 
 

RESULTS AND DISCUSSION 

 

     We equipped 159 black grouses from 2017 to 2022 with GPS tags. 74 death cases were observed 

of which 91% could be correctly attributed to one of the four identified mortality causes: 

predation, percussion in infrastructures, hunting and others causes. The main result is that in 

this highly humanized landscape, anthropogenic causes of death i.e. percussion and hunting is 

of the same order of magnitude than natural predation in contrast to few earlier studies 

conducted in similar environment where percussions in overhead cables seemed of much less 

importance. 
 

CONCLUSIONS 

 

     Human infrastructures in ski resorts constitute an important additional source of mortality for black 

grouse emphasizing the importance of conservative hunting management in these easily 

accessible areas and implementation of mitigation measures to prevent collisions in overhead 

cables. 
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Increasing Feral Horses Decrease  

Greater Sage-Grouse Nest and Brood Survival 
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INTRODUCTION 

 

     Across portions of their range greater sage-grouse (Centrocercus urophasianus) have coexisted 

with feral horses (Equus ferus caballus) since they were introduced to western North America by 

European settlers. Free-roaming equids have increased to more than 3 times the goal of 27,000 on 

Bureau of Land Management lands. Research in Nevada has implicated these increases as one of the 

drivers of sage-grouse population declines, affecting demographic parameters associated with 

reproduction. 

 

MATERIAL AND METHODS 

 

     To evaluate this hypothesis, we collected survival data for 907 nests laid by 559 unique female 

sage-grouse and 317 broods belonging to 265 unique female sage-grouse. These data ranged spatially 

across 6 Herd Management Areas as well as areas without feral horses, and temporally over 11 

breeding seasons (2011–2021) in central and south-central Wyoming.  

 

RESULTS AND DISCUSSION 

 

     Over this period, population estimates of feral horses for these HMAs ranged from 59–700% of the 

maximum appropriate management level. We used these data to train Bayesian hierarchical nest and 

brood survival models to investigate the impact of feral horses. Nest survival (βhorse = –0.080, SD = 

0.048, F = 0.96), early brood survival (βhorse = –0.003, SD = 0.001, F = 0.99), and late brood survival 

(βhorse = –0.002, SD = 0.001, F = 0.96) all decreased as feral horse numbers increased. 

 

CONCLUSIONS 

     Our results indicate increasing feral horse numbers affected two key vital rates influencing 

population growth of sage-grouse. Information is preliminary and provided for best timely science. 
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Session Talks – Wednesday, Sep 13 

Vocal individuality of the Western Capercaillie     

(Tetrao urogallus L.) male calls, an ambisonic bio-acoustic 

approach. 
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Dipartimento di Ingegneria e Architettura, Università di Parma, Parma, Italy. 2 

 
KEY WORDS: ambisonics, song, individual, propagation, capercaillie. 

 

INTRODUCTION 

 

Vocalizations are suitable not only for identity signalling, body condition or social status 

expression, but also for detect changes in habitat through changes in tendencies by monitoring 

individual vocal signatures. In non-singing birds, such as the western capercaillie (Tetrao 

urogallus), individual song signatures can reveal genotypic quality, population trend and individual 

territorial movements that reflect changes in habitat affecting lek hierarchy and the flow of 

individuals in the metapopulation. A way to overcome the difficulty of acoustic detection of such 

species, ambisonic technology was used, picking up simultaneous individual signal coming from 

all directions over long distances and avoiding the distorting effects and loss of signal due to the 

effect of sound propagation in the forest. 

 

MATERIAL AND METHODS 

 

Signals from several male capercaillie were obtained, using Nevaton VR ambisonic microphone 

on B- format, and analysed by multivariate statistics in order to estimate which voice components 

best characterise and discriminate grouse individuals. 

 

RESULTS AND DISCUSSION 

 

We have concluded the importance of the fundamental frequencies, durations, as well as the 

distribution and number of syllable types for the individual song signature of male capercaillie by 

means of the audible spectrum of the song, with a correct assessment of 99.18%. 

 

CONCLUSIONS 

 

Individual trends, allow inferences on habitat quality through the correct metapopulation 

functioning and individual activity, allowing better management of sensitive species such as 

capercaillie and others dependent on its umbrella. The advantages offered by ambisonic acoustics 

should be assessed for similar species that are also difficult to detect and characterise with 

conventional acoustics. 
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Acoustic signals of male black grouse: individual and 

subpopulation level 
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INTRODUCTION 

 

Acoustic performance of black grouse represents a significant part of its life during the mating 

season and could also help in monitoring this species. Population of black grouse declines in many 

countries and hidden way of life is not conducive to a successful census. Monitoring based on 

acoustic performance could help especially at the areas with low population density and in an 

environment with dense vegetation. Male black grouse produce two main long-distance calls on leks: 

low frequency rookooing and hissing sound which is not produced by syrinx. Despite this, it has a 

strong potential for distinguishing individuals and even populations. 

 

MATERIAL AND  METHODS 

 

We recorded hissing calls from male black grouse from Finland, Scotland, Czech Republic and 

Russia. Hissing calls from 24 individuals were analysed for individual variability and from 82 

individuals for geographical variability. We conducted cross-validated discrimination analyses (DFA) 

for both analysis. 

 

RESULTS AND DISCUSSION 

 

For individuality the discrimination model classified each call with almost 78 % accuracy 

(conventional result) and for geographical variability with nearly 71 % accuracy. Acoustic 

performance of birds has been predominantly studied for signals produced by the syrinx, which is why 

these outputs are unique. 

 

C O N C L U S I O N S  

 

We found out that hissing calls of male black grouse is individually distinct and therefore, it can be 

used for more precise monitoring. Secondly, range-level differences enhance knowledge and facilitate 

the assessment of species evolution. 
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INTRODUCTION 

 

Greater sage-grouse (Centrocercus urophasianus) population abundances have declined by 80.7% 

range-wide since 1966 and are projected to continue declining. Increases in anthropogenic subsidies 

across sage-grouse habitat have correlated with increases in common ravens (Corvus corax), a 

generalist predator that consumes the eggs and chicks of sage-grouse and other vulnerable species. 

Nest predation by common ravens has become an important primary threat across most sage-grouse 

breeding areas and has contributed to sage-grouse population declines. We evaluated the method of 

applying oil to raven eggs to suppress raven reproduction and thereby improve sage-grouse nest 

survival. 

 

MATERIALS AND METHODS 

 

We used a before-after control-impact study design to monitor sage-grouse nest survival (n = 581) 

at 2 treatment sites and 4 control sites in Nevada and California, USA, from years 2016 – 2021. At 

treatment sites, raven nests were located and eggs within the nests were oiled during the sage-grouse 

breeding season. 

 

RESULTS AND DISCUSSION 

 

Egg-oiling treatments were successfully applied to raven nests (n = 28) using remote fluid 

application systems. We found an average annual increase in probability of sage-grouse nest survival 

of 145% (95% credible interval = 44 – 323%) in the treated areas relative to the controls, with an 

overall 99.9% probability of a positive effect of egg-oiling on sage-grouse nest survival. 

 

CONCLUSIONS 

 

Sage-grouse nest survival can be improved on a local scale by oiling eggs in nearby raven nests. 

These findings are preliminary, provided for timely science communication and are subject to change. 
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Behavior of female grouse: are we missing something 

important? 
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INTRODUCTION 

 

Most breeding season observations of intraspecific interactions in grouse are male-male 

(territoriality and/or dominance) or male-female (mate selection and/or breeding behavior). However, 

female sooty grouse (Dendragapus fuliginosus), dusky grouse (D. obscurus), and spruce grouse 

(Canachites canadensis) utter vocalizations which appear to aid in female-female spacing and/or 

territorial interactions around their nesting sites. Although this type of behavior is poorly documented 

for sage-grouse (Centrocercus spp.) and prairie grouse (Tympanuchus spp.), it has been suggested that 

dominant females may delay or prevent subordinate females from copulating on leks. I have observed 

female greater prairie-chickens (T. cupido) in Colorado and sharp-tailed grouse (T. phasianellus) in 

Washington uttering calls on what appeared to be their nesting areas. 

 

MATERIAL AND METHODS 

 

In spring 2018 I recorded calls of female greater sage-grouse (C. urophasianus) in north-central 

Washington. I subsequently conducted a pilot study with playbacks of the recording in likely nesting 

habitat. 

 

RESULTS AND DISCUSSION 

 

I was able to elicit apparent ‘aggressive’ responses from multiple females with playbacks 

of the call. 
 

CONCLUSIONS 

 

Though anecdotal, my observations suggest that female greater sage-grouse may exhibit 

spacing behavior during the nesting season. If this is the case, there could be numerous 

ramifications. 
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Developing Unbiased Methods for Monitoring Populations of 

Dusky Grouse in the Western USA 
 

Elizabeth Leipold1 and Lance B. McNew1 
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INTRODUCTION 

 

Rigorous monitoring programs for dusky grouse (Dendragapus obscurus) are lacking, despite the 

species status as a game bird in the western USA. Difficult-to-reach montane habitats and low 

probability of detection have made unbiased monitoring of dusky grouse populations difficult. New 

analytical methods show promise for overcoming relatively low detectability. Our objectives were to 

evaluate sampling and analytical methods for producing annual unbiased and precise estimates of 

local, regional, and statewide abundance. 

 

MATERIAL AND METHODS 

 

During 2019–2022, we designed and implemented multiple survey protocols throughout western 

Montana, USA, including spring and summer point-counts (> 2200 and 110 sites, respectively) and 

transect-level (> 400 transects) distance sampling. We used a range of estimated survey-specific 

detection probabilities and abundances from initial survey seasons to develop thousands of population 

simulations where true abundances were known. We then tested the ability of three different 

population abundance models (N-mixture models, hierarchical distance sampling, and distance 

sampling with time removal models) to produce unbiased (close to the truth) and precise (<15% CV) 

estimates of abundance/density. 

 

RESULTS AND DISCUSSION 

 

Empirical-based simulations indicated that a survey protocol in which 240 survey points per strata 

were visited 4 times during the spring resulted in unbiased estimates of population size with the 

highest precision (CV = 0.11, 95% CI: 0.07, 0.17) when analyzed with N-mixture models. 

Nevertheless, transect-based distance sampling survey protocols during the spring also produced 

unbiased and acceptably precise (≤15% CV) estimates of grouse density when ≥40 transects of  ≥2.6-

km length were surveyed per area of inference (e.g., administrative region). Summer survey protocols 

resulted in few grouse detections and never yielded precise estimates or indices of abundance. 

 

CONCLUSIONS 

 

Ideally, a standardized population monitoring program would produce unbiased and 

precise estimates/index of annual population size. However, survey protocols also need to be 

easy to conduct and require the lowest possible effort to ensure programs persist. Although N-

mixture abundance models based on repeated point-based surveys produced the most precise 

estimates, field biologists preferred single-visit transect-based distance sampling protocols. 

We hope the process used to identify rigorous and achievable monitoring programs will be 

adapted for other grouse monitoring programs. 
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Movement-based Metrics of Nesting Area Fidelity Determine 

Nest Success in Sage-Grouse: Implications for Grouse 

Conservation 
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INTRODUCTION 

 

Spatial fidelity by animals may represent familiarity with the surrounding landscape that results in 

fitness advantages. If spatial fidelity is a fundamental adaptive trait for grouse, then fitness 

consequences of differential fidelity should be evident. We hypothesized that spatial fidelity would be 

evident and influence reproductive success in greater sage-grouse (Centrocercus urophasianus). 

Specifically, we predicted that 1) fidelity to nesting areas would be evident in our sage-grouse 

population, 2) fidelity would influence nest success, and 3) explicit modeling of fidelity via time-

varying movement properties would attenuate or alter apparent effects of commonly evaluated 

landscape (e.g., habitat) conditions on nest survival. 

 

MATERIAL AND METHODS 

 

We captured 89 (48 in 2018, 41 in 2019) female sage-grouse and outfitted them with GPS 

transmitters. We confirmed 185 nests of 76 individuals during the nesting seasons of 2018–2021.  We 

tested prediction 1 with a generalized additive model of the relationship between distance from first 

nest and time. We evaluated predictions 2 and 3 with competing generalized additive and generalized 

linear models of daily nest survival versus movement properties and landscape conditions. 

 

RESULTS AND DISCUSSION 

 

We observed strong periodicity and therefore fidelity to nesting home ranges. Our top nest survival 

model included movement properties representing nesting area fidelity but not landscape conditions 

typically considered primary drivers of nest success. Our results demonstrate that 1) female sage-

grouse have strong fidelity to nesting regions, and 2) nest survival of sage-grouse is strongly 

associated with movement properties that indicate fidelity. Our study is the first to identify a positive 

relationship between fidelity to nesting regions and daily nest survival of sage-grouse. Movement 

properties derived from detailed relocation histories offer a flexible and complete means of studying 

space and time-use and therefore fidelity patterns in grouse. 

 

CONCLUSIONS 

 

Further research is needed to refine our understanding of which movement properties provide the 

best picture of fidelity patterns and consequences. Research is also needed to understand how fidelity 

benefits or harms grouse population performance in different landscape-disturbance contexts. Our 

findings support the fundamental importance of nesting area affinity, fidelity, and familiarity to sage-

grouse ecology which has been overlooked in most nesting ecology research for sage-grouse, and 

grouse more broadly. 
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Greater Sage-grouse Genome-wide Adaptive Divergence May 

Influence Conservation Translocation Effectiveness 
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INTRODUCTION 

 

Implementing and evaluating conservation translocation efforts can be difficult, but genetic data 

can provide unique insights about selecting suitable source populations and quantifying impact. The 

isolated and declining Washington greater sage-grouse (Centrocercus urophasianus) population in the 

United States has been the target of conservation translocations in recent years. 

 

MATERIAL AND METHODS 

 

We looked for evidence of genetic change by comparing observed and predicted genetic diversity 

values given translocation efforts. We also quantified the reproduction attributed to transplants as 

evidence of population integration. We then retrospectively characterized adaptive similarity (e.g., 

adaptive divergence) of source and recipient populations. 

 

RESULTS AND DISCUSSION 

 

We found evidence of increased genetic diversity and transplant reproduction, but to a lesser 

degree than predicted. Our adaptive divergence patterns suggest differing abilities to navigate 

unfamiliar environments (brain and neurological function, development, and differentiation functional 

terms) and reproductive potentials (reproductive process and limb morphology functional terms) may 

have influenced the impact of conservation translocations. 

 

CONCLUSIONS  

 

Our findings illustrate adaptive divergence may contribute to lower-than-expected impact 

from conservation translocations and may guide future efforts. 
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Conservation genetics of Capercaillie in the Cairngorms 

National Park, Scotland, UK 
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INTRODUCTION 

 

Capercaillie in Scotland are at critically low levels with about 500 estimated to remain, 85% of 

which are in the Cairngorms National Park. Capercaillie have already been driven to extinction in the 

UK once before and the birds currently in Scotland are a result of a reintroduction during the 19th 

century. It is unknown how many birds were used in the reintroduction and so inbreeding depression is 

a potential concern for the current population. Using feathers collected from across the Cairngorms 

National Park and surrounding areas we aim to 1) compare genetic diversity between capercaillie in 

Scotland with populations in mainland Europe. 2) develop target enrichment sequencing techniques 

that are applicable to multiple European populations 3) Compare historic museum samples with the 

present-day population. 

 

MATERIAL AND METHODS 

 

DNA was extracted from 634 feather samples collected in Scotland, 82 tissue samples collected 

from 8 European regions, 75 samples from museum specimens collected in Scotland, Sweden, Russia 

and Norway. Target enrichment probes were developed that target 6666 SNPs across the capercaillie 

genome. Reduced representation genomic libraries were created for the feather and museum samples 

and sequenced via Hi-seq short read illumina sequencing. Mitochondrial sequences were also 

generated for all samples via sanger sequencing. 

 

RESULTS AND DISCUSSION 

 

We did not find evidence that the levels of genetic diversity in Scotland have declined during the 

20th century. Five mitochondrial haplotypes were observed in both present-day Scotland and samples 

collected in the 20th century. Three genetic clusters were observed within the European genomic 

dataset, separating, Finland, France and with the other 6 regions clustering together, termed the 

‘northern lineage’. The samples from Scotland exhibited the lowest genetic diversity of any of the 

‘northern lineage’ regions sampled. Only the birds sampled in France exhibited lower diversity. The 

most closely related population to the birds in Scotland were in Scandinavia, this aligns with historic 

records. 

 

CONCLUSIONS 

 

Capercaillie in Scotland exhibit low levels of genetic diversity compared to the majority of 

mainland European regions sampled. However, no evidence of recent declines in diversity was 

observed. 
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Black Grouse Conservation  

in the Krkonoše and Jizera Mountains 
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INTRODUCTION 

 

In less than 35 years, the number of the black grouse (Lyrurus tetrix) in the Czech Republic has 

decreased by 60-80%, and this trend continues. Sub-populations are already isolated and only the 

Jizera – Krkonoše mts and Krušné mts may have a chance of longer-term existence separately. Our 

project determined key factors limiting black grouse in the Czech Republic and field results are 

unique. Now it is necessary to use our results and establish a management plan for protection of black 

grouse in Czechia. 

 

MATERIAL AND METHODS 

 

Since 2018 there are in progress professional studies focused on the most significant factors 

threatening the Krkonoše-Jizera population of the black grouse such as biotope loss, population 

genetics, habitat fragmentation, disturbance by tourism, predation of black grouse nests and the risk of 

collisions with different types of structures. During our project each artificial lek site in Krkonose-

Jizera population was monitored to identify occurrence of black grouse using camera traps and 

collecting droppings for DNA analysis. Predation was studied with camera traps placed next to 

artificial nests on every artificial lek site in Krkonose mts. Each study was carried out according to 

recent scientific knowledge and will be published as a separate paper, where you can aftherthat see 

specific methods used by authors. 

 

RESULTS AND DISCUSSION 

 
Genetic analysis was made from 1006 samples of DNA, especially from feaces. Genetic confirmed 

3 isolated populations in Czechia, nevertheless they are still in good condition meaning the genetic 

variability. Recapture of individuals (identifying DNA from droppings and feathers) showed that 

distance more than 5 kilometers was scarce (only 7 samples). Predation intensity varied between 

localities but none of the sites in Krkonose was unpredated. Main predators identified at the artificial 

nests were martens, red fox, wild boar, badger and raccoon dog. Project was also focused on 

dangerous bird collisions with obstacles like fences, ropes etc. During our project, 5 ski lifts were 

provided with diverters, more than 20 fences were removed or made visible with plastic tapes.          

Connectivity was researched using a population genetic and GIS habitat analysis, so now it is possible 

to arrange stepping stones on large gaps between occupied black grouse habitat. Removing hiking 

paths or retraversing them is also very important for establishing the quiet zones, but it is questionable 

in the direction of the national park. Twenty artificial lek sites were created in Krkonose in dense 

spruce forests, more than 2 hectares each of them. It is important to reduce disturbation in 10 key lek 

sites in Krkonose and 5 sites in Jizerske hory mts. Besides that, our project focused on public 

education and popularization of black grouse conservation.  More negotiations and networking is 

necessary to protect the whole population on the national and international level. 
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CONCLUSIONS 

 

Our project contributed to better knowledge of the ecology of the black grouse in Czechia. Habitat 

loss, landscape connectivity, tourism activities, fences and predation are the main factors affecting 

long term population decline of black grouse in Czech republic. Presentation summarizes a five-year 

project financed by the European Regional Development Fund (The Operational Programme 

Environment) implemented from 2018 to 2023. Important part of our project was identifying suitable 

biotopes in each subpopulation. Project should contribute to assessing problems of black grouse in 

Czechia. Results will be used for preparing the Action plan – management plan for conservation of 

black grouse directed by the Ministry of the environment. 

 

 

It takes guts to conserve grouse: unraveling the intestine 

to manage and monitor grouse from the bite to the biome 
 

Jennifer S. Forbey1
 

 
Boise State University, Boise, Idaho,83704, USA1

 

 
KEY WORDS: conservation, foraging, partnerships, physiology, species interactions 

 

INTRODUCTION 

 

Effective grouse management must consider a diversity of biotic, abiotic, and human-mediated 

threats. We propose that intestines are an under-appreciated “window to the soul” of grouse 

management. We demonstrate how the intestine morphology and contents can be used to predict 

physiology, health, species interactions, and demographics of of grouse. 

 

MATERIAL AND METHODS 

 

In collaboration with diverse organizations across Iceland, Sweden, Norway, and North America, 

we have collected whole body specimens donated by hunters and feces of free-ranging grouse species. 

We use genomic, biochemical, morphological, and physiological tools to assess foraging behavior, 

diet quality, digestion, detoxification, body condition, and species interactions in grouse. 

 

RESULTS AND DISCUSSION 

 

The chemical and morphological composition of intestinal contents offers insight into diet 

selection and foraging fidelity that can inform conservation, restoration, and translocation practices. 

Diet quality, morphology of the intestine, and physiological function of intestinal cells and the 

microbiome can predict the health of grouse. Finally, metagenomic and biochemical analyses of 

intestinal content allow us to detect how grouse interact with plants, parasites, and pathogens over 

space and time and therefore can be used to monitor and predict trophic-level responses to climate 

change and management practices. 

 

CONCLUSIONS 

 

We describe how partnerships among hunters, conservation and management practitioners, and 

academics can use gutsy approaches to sustainably manage and monitor grouse at scales from 

individual bites to the biome. 
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the sylvatic rabies eradication by fox vaccination? 
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INTRODUCTION 

 

Since 2017, a reinforcement program was developed to save the last, endangered, Belgian 

population of black grouse (Lyrurus tetrix), in the High Fens Natural Park. To improve the success 

of this program, an analysis of past data of this population was undertaken to understand the causes 

of its past decline. Climate models, applied in previous studies to explain these population trends in 

the High Fens, failed to describe this major modification in this population’s dynamic and its recent 

decline. 

 

MATERIAL AND METHODS 

 

A time series analysis was applied on the core population to understand the causes of its past 

decline, using annual spring male census data recorded between 1967 and 2016. 

 

RESULTS AND DISCUSSION 

 

In the period 1967–1993, there was a fluctuation around an equilibrium of a population of ca. 40–

45 males. After 1993, the population dynamic changed drastically, decreasing continuously until 

finally reaching quasi-extinction. On average, the population lost 15.4% of its size each year. Red 

fox (Vulpes vulpes) populations in Western Europe experienced a significant decline and 

stabilized at lower densities than observed in the past due to an outbreak of sylvatic rabies. In 

early 1990s, a fox demographic explosion followed a massive vaccination campaign, and fox 

populations became larger than had been observed before the epizootic. The eradication of the 

rabies was not the direct cause of this demographic explosion, as rabies-free areas experienced it 

also (but earlier). The causes are more to be sought in environmental modifications induced by 

humans. 

 

CONCLUSIONS 

 

Around 1993, the remarkable synchronicity between the beginning of the Black Grouse 

population decline in High Fens and the fox demographic explosion suggests a significant increase in 

predation on this bird species. If the fox is singled out for this change in Black grouse dynamics, it 

should not be concluded that it is entirely responsible for this decline. It is quite possible that other 

factors have added up, such as the arrival or increase of other predators (the raccoon in particular, 

but also the wild boar, and better health of the populations of large raptors), deer overgrazing, and 

other subtle habitat changes and in climate. 
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INTRODUCTION 

 

The Capercaillie disappeared from the northern end of the French Alps in 2000 but it was already 

rare and localized in the 1950s. This resulted mainly from widespread deforestation in the 18th and 19th 

centuries and secondarily from excessive hunting on the relict cores. Forest cover was largely 

recovered during the 20th century through plantations and natural forest regrowth following rural 

abandonment from the end of the 19th century and more after the First World War. Now that they have 

matured, many of these forests appear welcoming to the Capercaillie. Their canopy is often open 

enough to allow the development of shrubs and herbs on the forest floor. A national conservation 

strategy for the Capercaillie includes the possibility of restoring one or more populations of the species 

in the Alps. 

 

MATERIAL AND METHODS 

 

To examine this possibility, a habitat model was built using almost 10,000 locations of Capercaillie 

in the Pyrenees range, where the species has remained relatively abundant and where the type and 

distribution of vegetation is organized in much the same way as in the Alps. The calibration of the 

model in the Jura and the Vosges, other mountains where Capercaillie are present in France, shows 

that the model has very good predictive power. 

 

RESULTS AND DISCUSSION 

 

The subsequent application of this model to the French Alps shows that there is a large quantity of 

favourable habitats there. In particular, the southern internal Alps offer at least 200,000 ha of relatively 

unfragmented favourable habitat. 

 

CONCLUSIONS 

 

While this is promising for a potential reintroduction of the species, this will also depend on an 

analysis of human pressures, and the acceptability of the Capercaillie’s comeback by local people. 
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INTRODUCTION 

 

The capercaillie (Tetrao urogallus) was formerly a charismatic animal of the heathlands and 

surrounding forests in Southern Brandenburg. But habitat alterations resulted in its decline. The last 

hen was observed in the Rochauer Heide in 1998. Although conservation efforts were done in the 

1990s, the capercaillie became extinct in Brandenburg. In 2011, a restoration has been started in the 

Naturpark Niederlausitzer Heidelandschaft close to Bad Liebenwerda, Brandenburg, Germany. In 

cooperation with Swedish partners (Länsstyrelsen Västerbotten, SCA, Holmen and Sveaskog) a 

release project had been initiated. 

 

MATERIAL AND METHODS 

 

Capercaillies were captured in Sweden using nets along roads and transported to Germany 

primarily by aircraft. In addition, according to the “born to be free” method captive-bred capercaillies 

were released. From 2012 to 2021, 386 Swedish wild-born capercaillies and 69 animals originating 

from breeding had been released in the Naturpark. Genetic fingerprinting based on combined 

microsatellite analysis and mitochondrial DNA sequencing is in use to control their survival and the 

reproduction of the released animals. In detail, 13 microsatellites, 1 sex marker and a fragment of the 

mitochondrial d-loop have been genotyped. Overall, 455 released animals and 1058 field samples 

(feathers) were analyzed between 2012 and 2021. 

 

RESULTS AND DISCUSSION 

 

Eighty-three capercaillie (25 cocks and 58 hens) out of 455 animals were rediscovered based on 

their genetic profiles. Although most animals were found only in their first or second year after 

release, some individuals were observed for many years. For example, one hen was found in field 

samples from 2012 to 2019. The number of offspring increased from 2012-2014 (n=1) to 2017 (n=79) 

and declined in recent years (2021 n=34). Notably, sampling has a significant effort on the outcome. 

Sampling changed during the project (e.g. the focus shifted to formerly less investigated areas). For 

example, 216 feathers were collected in 2018 but only 89 feathers in 2021. 

 

CONCLUSIONS 

 

We can conclude that the release of capercaillie is a success story in the Naturpark Niederlausitzer 

Heidelandschaft. The animals accept the habitat and reproduce. Although long term predictions are 

always difficult for release projects, we are convinced that there is a great chance building up a self-

sustaining population of Tetrao urogallus in Southern Brandenburg. 
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INTRODUCTION 

 

The latest research shows that capercaillie reared ex situ in vivo after being released into the 

natural environment behave like free-living individuals. This observation may have a positive 

impact on reintroduction success of an extremely endangered species (Merta et al., 2016). The 

reproductive traits obtained in captive breeding affect the number of individuals released into 

nature. The aim of the study was to determine the impact of birds number in one family on selected 

reproductive traits. 

 

MATERIAL AND METHODS 

 

The experiment was carried out in the Capercaillie Breeding Center in Wisła Forestry in 

season 2018 and 2019. Two groups of families were created: I - consisting of 2 males and 3-4 

females (4 families) and II - consisting of 3 or 5 males and 7-10 females (3 families). 

Depending on birds number, one family occupied from 3 to 9 boxes with dimensions of 7.0x4.0 m 

each. Females of one family could move between boxes through holes with a diameter of 19 cm, 

while males occupied single boxes (without the possibility of movement). In each group, the 

following parameters were analyzed: number of set nests, egg fertility and chick hatchability. 

Genetic material was collected from all individuals of the breeding flock and offspring (including 

dead embryos) in order to determine chick. To identify each specimen, a set of 29 micro-

satellite loci was used. Possessed data were analyzed manually by the confrontation of offspring 

genotypes with all potential parent–offspring pairs in analyzed family. 

 

RESULTS AND DISCUSSION 

 

In group I, 66.7% of females set the nest, egg fertility and chick hatchability amounted 65.2% 

and 83.3%; in group II the following values were obtained: 64.0%, 75.1% and 87.7%, respectively. 

The genetic analysis showed that, similar to the natural environment where females choose the 

dominant male (Tsuji et al., 2000), in each family, all offspring were fathered by one male. 

 

CONCLUSIONS 

 

Creating the families consisting of 3 or more males allows for a higher egg fertilization 

rate, however, the participation of only one male in the reproduction indicates that achieving the 

assumed genetic diversity in the ex situ population may be more difficult. 

 

Experiment funded by National Science Centre, Poland, Grant 2016/21/B/NZ9/02084. 
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INTRODUCTION 

 

In the recent decades the black grouse undergone in Central Europe a severe contraction of 

their range with remaining only a few small isolated populations (Segelbacher et al., 2014).  Captive 

breeding of birds threatened by extinction in zoological gardens or other closed aviary centers is 

one of the methods allowing their protection and gene pool preservation ex situ in vivo. Such 

birds are usually kept in captivity lifelong and serve as parents of several new generations that can 

be further released into natural environment, or males are used as semen donors for artificial 

insemination (AI) and gene banking (Łukaszewicz and Kowalczyk, 2015). There are many reasons 

why AI is essential in bird kept in captivity. Most are related to inability of designated mates to 

achieve natural copulation, lack of libido or mating preference (Blanco et al., 2009). The aim of the 

experiment was attempting to use the AI in black grouse. 

 

MATERIAL AND METHODS 

 

Semen was collected from 5 years old black grouse via the massage method, into micro 

capillary tube. Within five minutes following collection, ejaculate was evaluated macroscopically 

(clearness, volume) and microscopically (motility, sperm concentration). Sperm concentration 

was calculated with hemocytometer and Thoma-type grids. Sperm motility and motility 

parameters were examined using Sperm Class Analyzer (SCA, version 5.1, Microptic, Barcelona, 

Spain). Female (4 years old) was inseminated intravaginally at a depth of about 2 cm with the use 

of finger-guided method and the dose of 20 µL of net semen. 

 

RESULTS AND DISCUSSION 
 

Ejaculate volume was 30 µL and sperm concentration of 620 x10
6 

mL
-1
. Sperm motility was 

52.6%, and the motility parameters were as follows: VCL - 73.9 μm s -1; VSL - 47.6 μm s -1; LIN 

- 64.4%; ALH - 2.96 μm. The parameters of evaluated semen quality were lower than those obtained 

in this species by Ciereszko et al. (2009, 2011), but describes experiment was performed at the end 

the reproductive period, and male was not accustomed to semen collection procedure. After AI 

performed in this species the first time, female incubated 4 eggs, 3 of which were fertile (75%), and 

two healthy chicks were hatched. In the third chick some defects in leg structure were stated. 

 

CONCLUSIONS 

 

The possibility of using AI in black grouse reproduction has been demonstrated. 
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Effect of midazolam sedation on sperm quality of capercaillie 
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INTRODUCTION  

 

Animal capture is an essential tool in conservation and management programs for both captive and 

wild capercaillies (Tetrao urogallus). To avoid lethal complication such as capture myopathy 

outcomes of stress, the administration sedatives drugs during capture procedures are recommended. 

We described the effect of midazolam sedation on the response to massage for obtaining seminal 

samples and on the sperm quality of capercaillie. 

 

MATERIAL AND METHODS 

 

Ten capercaillie males (4 one-year-old Centro European males and 6 Iberian males aged 3-9 years) 

were used in this study. Animals were handled according to procedures approved by the CSIC Ethics 

Committee (reference regional government PROEX 044.4/22). Two experimental groups were 

established: 1) control group treated with 2 mL of saline (Control) and 2) 6 mg/Kg of Midazolam 

waiting 10 minutes before application the massage to collect semen (HD-10). During the seminal 

collection process, the response times to the sedative and the proportion animal nervousness were 

registered. Once the seminal sample was obtained, volume, concentration, motility, viability and 

sperm DNA integrity were measured. Finally, the heterophile-lymphocyte ratio (H/L) of blood smears 

was evaluated as an indicator of stress. 

 

RESULTS AND DISCUSSION 

 

The sedation was associated with nervousness manifestations: 80% of the sedated animals were 

more nervous during dorsoventral massage than controls (p<0.001). Control volume was significantly 

higher than HD-10 (p<0.05) in European capercaillie samples. Nevertheless, there were no statistically 

significant differences (p>0.05) for any other sperm variables between treatments. No significant 

differences (p>0.05) were observed in the H/L ratio between groups. 

 

CONCLUSIONS  

 

Our results showed that sperm quality was not affected in capercaillies sedated with midazolam. 

However, males were more nervous during semen collection procedure than controls and thus 

midazolam sedation is not recommended to collect semen in captive conditions. 
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INTRODUCTION 

 

Egg incubation behavior depends on environmental factors, but the incubating parents must reach a 

compromise between the requirements of the embryo and their own physiological constraints. The aim 

of studies was to see whether Capercaillie (Tetrao urogallus) female modifies their incubation 

behavior in particular seasons, depending on environmental temperature and humidity. 

 

MATERIAL AND METHODS 

 

All birds were kept at the Capercaillie Breeding Center in Wisła Forestry District (CBC-WFD) and 

were observed using cameras placed near the nests. All nests were set up at the outside aviary and 

were exposed to changing weather conditions. Monitoring was carried out 24 hours a day allowing to 

observe the time of nest leaving and return of each female. During the five years of observation (2018-

2022), behaviors of 27 females were recorded. Temperature and humidity logger located in (CBC-

WFD)recorded the environmental parameters every 5 minutes, which allowed to relate environmental 

conditions with the length of incubation recesses. Statistical analyses were performed using the 

Kruslal-Wallis test. 

 

RESULTS AND DISCUSSION 

 

The average ambient temperature when leaving the nest was 15.40C (SD = 3.9), while humidity 

was 73.79% (SD = 15.7). Single recess time was not related to ambient temperature (p = 0.46; H = 

128.93) or humidity (p = 0.496; H = 124.50). The duration of a single nest recession differed between 

years (p < 0.001; H = 23.28). The longest recessions were observed in 2018 (20 min on average), the 

shortest in 2020 (17 min on average), which could be caused by female age, their diet or noise from 

woodcutters working nearby. Similarly, the daily time spent away from the nest differed between 

years (p < 0.001; H = 45.13). In 2018 and 2019, daily recess was 33 and 35 minutes, respectively; in 

2020 and 2021 was only 22 minutes. 

 

CONCLUSIONS  

 

There was no significant correlation (p˃0.05) between environmental conditions and Capercaillie 

female behavior. It is likely that other factors influence nesting behavior.  

 

Research was funded by NATIONAL SCIENCE CENTRE, Poland, grant no. 2016/21/B/NZ9/02084. 
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INTRODUCTION 

 

The standard way to determine egg status in post-hatched eggs (whether egg was fertilized or not) 

is to check the presence of embryo during candling or after the egg is broken. For embryos that died at 

an early stage of development, the appearance of the germinal disc can be evaluated, or blastodermal 

cells can be isolated and/or vitelline membrane can be stained by photochrome. However, the process 

of decomposition of the egg content is so far advanced that it is not possible to determine the egg 

status by any of these methods. The egg content may also be spilled or eaten by a predator. 

Conducting the genetic testing is time-consuming and expensive. The aim of presented studies was to 

analyze the appearance of the ultrastructure of the eggshells containing embryos at different stages of 

development and to see how they changes due to calcium resorption by the embryo. 

 

MATERIAL AND METHODS 

 

The study material consisted of 22 Capercaillie eggshells with embryos died at different stages of 

development (from the 2nd to the 25th day of incubation) and post-hatching shells. Eggshell fragments 

measuring about 1 cm2 were obtained from the equatorial part of the egg. To expose the innermost, 

mammillary layer, the eggshells were boiled for 5 minutes in a 5% NaOH solution, rinsed in distilled 

water, dried and prepared for analysis on an scanning microscope, EM Evo LS 15 (Zeiss, Oberkochen, 

Germany). 

 

RESULTS AND DISCUSSION 

 

From the 8th day of development, small signs of calcium resorption could be observed. The 

presence of these signs depended on the positioning of the embryo and its contact with the eggshell.  

Clear signs of calcium resorption were noticeable from the 17th and 18th days of development. From 

the 23rd day of development, signs of resorption were visible in all taken photographs. In post-

hatching shells, knobs of the mammillary layer were almost completely dissolved and left no doubt 

about the status of the egg. 

 

CONCLUSIONS  

 

Analysis of eggshell appearance is a potential tool for determining egg status, but should be 

conducted on several fragments, taken from different areas of the egg to avoid false-negative results. 

 
Research was funded by NATIONAL SCIENCE CENTRE, Poland, grant no. 2016/21/B/NZ9/02084. 
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INTRODUCTION 

 

A million Attwater’s prairie-chickens (Tympanuchus cupido attwateri) historically occupied 

coastal plains of southern Texas and Louisiana. This bird survives through captive breeding and 

annual releases of offspring. Captive breeding of galliformes is complicated and difficult, and 

presents numerous challenges to produce birds that exhibit high survival and significant reproduction 

in the wild. 

 

MATERIAL AND METHODS 

 

Utilizing different methods for breeding and managing captive prairie-chickens, the Sutton Avian 

Research Center is experimenting with fostering techniques at a dedicated facility in Oklahoma. 

Mature birds are housed indoor in barns, and paired according to genetic suitability. Eggs are 

collected and incubated artificially, while hatching is either done in an artificial hatcher or with a 
female prairie- chicken who has been incubating fake eggs. Some chicks are raised by humans, while 

others are introduced to hens with broods. 

 

RESULTS AND DISCUSSION 

 

Hand-raised chicks commonly exhibit increased mortality at 4 to 10 days old due to inanition – a 

lack of nourishment and vitality. Chicks raised by female prairie-chickens did not exhibit a similar 

prevalence of inanition, and had fewer incidences of leg rotations. Chicks that are introduced to 

females are more active while hand-raised chicks often need coaching to eat. Different forms of 

common bacteria have been found to be lethal for chicks in the artificial environment, while we 

surmise that being with a hen boosts bacterial resistance in young birds. 

 

CONCLUSIONS 

 

We found positive outcomes with decrease in early mortalities, less hands-on labor, more robust 

chicks, and increased production by using fostering methods when raising Attwater’s prairie-

chickens in captivity. 
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INTRODUCTION 

 

The Attwater’s prairie-chicken (Tympanuchus cupido attwateri) is a U.S. Endangered Species 

native to coastal Texas and Louisiana. Land use change, invasive species and extreme weather all 

contributed to this species’ decline, and in 1992 partner agencies initiated an ex-situ breeding 

program. Birds have been released annually since 1995 but, despite these efforts, populations remain 

below recovery targets. Prairie-chickens have high reproductive rates and naturally high mortality 

rates, which pose a dual challenge to species managers; how to manage an ex-situ population within 

the limits of available space, and establish a “stable” in-situ population of a fast living species. 

 

MATERIAL AND METHODS 

 

Using studbook data, data from wild radio-marked individuals and expert opinion we estimated 

model parameters and conducted a population viability analysis to assess the viability of both in-situ 

and ex-situ Attwater’s prairie-chicken populations. In a meta-population model framework, we 

compared the impacts of disease, release strategy, hurricanes, land management and predator 

mitigation efforts. 

 

RESULTS AND DISCUSSION 

 

Results suggest that the ex-situ population will remain demographically stable over the next 50 

years and can continue to support release efforts, but will lose more than 10% of its genetic diversity 

at its current size. Based on estimated demographic rates, in-situ populations have a high probability 

of extinction within the next 10 years without continued releases. 

 

CONCLUSIONS 

 

Management efforts aimed at increasing brood survival and continued releases may be critical to 

program success. 
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INTRODUCTION 

 

Restoring avian populations using translocation is often ineffective because birds experience 

physiologic chronic stress that can lead to increased post-release dispersal, reduced reproduction, and 

increased mortality. Additionally, adverse impacts on source populations by removing birds is not 

well-studied and often is a substantial concern. Novel methodologies, based on species’ biology and 

behavior, aimed at reducing impacts to source populations could be highly beneficial to help guide 

successful translocations. 

 

MATERIAL AND METHODS 

 

We carried out three greater sage-grouse (Centrocercus urophasianus) translocations at different 

distinct study sites in the western U.S.A., and we tested a novel brood-translocation method against 

conventional translocation methods as part of ongoing reintroduction and augmentation efforts. For 

conventional translocations, we captured pre-nesting females on leks (traditional breeding grounds) 

and translocated them overnight to recipient populations. For brood-translocations, we captured 

females during the brood-rearing period and translocated them with their broods. We used integrated 

population models to evaluate annual rate of change (λ) in population abundance, as well as individual 

population vital rates (e.g., nest survival), at source and recipient sites within a Before-After-Control-

Impact (BACI) study design. We also evaluated impacts on source population λ and developed cost-

benefit ratios to identify the most effective translocation strategy. 

 

RESULTS AND DISCUSSION 

 

Both methodologies showed negligible impacts on λ for source populations after considering 

demographic variability driven by natural environmental stochasticity. Importantly, brood-

translocations increased λ by 11 – 30% at the recipient populations over traditional translocation 

methods. 

 

CONCLUSIONS 

 

Brood-translocations provides managers with a new and effective method for successfully restoring 

populations in areas that can support larger numbers of sage-grouse. These findings are preliminary 

provided for timely science communication and are subject to change. 
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INTRODUCTION 

 

In the past, the Bory Dolnośląskie Forest was an important refuge of capercaillie in Poland – in the 

late of 1960s, 360 individuals inhabited this area. At the end of 1970s, the population collapsed and 

the last observations of wild birds come from 2009. 

 

MATERIAL AND METHODS 

 

In 2009-2022, 422 young birds (219 males and 203 females) from Polish breeding centers were 

released in the Ruszów Forest District using “born to be free” method. Additionally, in 2014-2019, 

123 capercaillies from Sweden and Finland were translocated. The adaptation was carried out in the 

special areas (ca.18 ha) where capercaillies were protected from terrestrial predators by “fladry” line 

and electric fence. More than 40% of birds were monitored by VHF transmitters with mortality 

sensors. The key activity of the project is reduction of the predators as well as and catching and 

translocating goshawks. Auxiliary measures included the evaluation and improvement of habitat, 

limitation of anthropogenic impact and environmental education. 

 

RESULTS AND DISCUSSION 

 

The chief cause of mortality (76,4%) was predation, mainly by red fox (Vulpes vulpes) and 

northern goshawk (Accipiter gentilis). The living area of all released birds (100% MCP) amounted to 

121 thousand hectares, but in last years of the program , this area has been reduced to 20 thousand 

hectares. Sizes of monthly individual home ranges were highly variable, on average 675 ha (0.6-23.3 

thousand ha). Since 2012 reproduction has been observed. In the spring 2023 the population size of 

capercaillie in the Bory Dolnośląskie Forest was estimated at 100-106 individuals. 

 

CONCLUSIONS 

 

The release of wild birds and using “born to be free” method of release coupled with reduction of 

predation creates a chance for recovery population of capercaillie in the Bory Dolnośląskie Forest. 
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INTRODUCTION 

 

The increasing degradation of the natural environment, caused, among others, by industrial 

pollution, the intensification of forest management, the constantly increasing intensity of tourist traffic 

in forests and the high number of predators, causes a drastic extinction of wild animal species. One of 

them is the capercaillie (Tetrao urogallus), whose population in Poland in the 1960s was estimated at 

about 1500 individuals while currently 400-600 birds live in the wild. Since 1995 the capercaillie has 

been entered into the Polish Red Book of Animals with the status of CR - critically endangered. In 

order to secure a representative part of the population and to create genetic reserves, ex situ in vivo 

breeding centers for capercaillies were established under the Minister of the Environment. The aim of 

described investigations was to increase the capercaillie population, by developing the most favorable 

methods and conditions for breeding the basic reproductive flock and the rearing of their offspring 

intended for reintroduction to natural environment. 

 

MATERIAL AND METHODS 

 

Experiments conducted in the years 1993-2020 in the Capercaillie Breeding Centre in Leżajsk 

Forestry District included the following issues: the effect of keeping the reproductive flock in 

conditions similar to natural environment vs. controlled, high sanitary condition (1993-2012 vs. 2013-

2020); the impact of aviary lighting intensity on breeding effects; hatchability and mortality of chicks 

incubated naturally by capercaillie female vs. domestic hen; the effectiveness of rearing chicks by 

capercaillies on paddocks vs. rearing house; the impact of egg harvesting on fertility, hatchability, 

chick quality and survival rates. 

 

RESULTS AND DISCUSSION 

 

The obtained results indicated that strictly controlled and high sanitary conditions significantly 

increased the average number of eggs obtained from one female - by 3.4 pieces, and chick hatchability 

by 20.5%, and thereby increased chick number per female from 2.8 to 5.9. When it is possible, the 

opportunities should be given for eggs incubation and then to lead and raise chicks naturally by 

capercaillie mother, which leads to increased breeding performance. Keeping capercaillies in x-rayed 

aviaries, with higher parameters of light and temperature, as well as a more favourable welfare status, 

allows for obtaining higher average number of reared chicks per female and their lower mortality. 

While maintaining the appropriate food base, collecting eggs increases their number from one female 

without reducing the hatchability rates, thus increasing the number of birds to be 

introduced/reintroduced. 

 

CONCLUSIONS 

 

This study may provide important information for centers dealing with capercaillie and other 

endangered bird species breeding ex situ in vivo. 
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INTRODUCTION 

 

Due to the low number of population, isolation, poor genetic status, limited areas of optimal 

habitats and strong predation pressure, the Capercaillie and Black Grouse populations are an 

endangered species in Poland. Most of the refuges of both species are located on lands managed by the 

State Forests. The population of Black Grouse is estimated at 400-500 individuals, and decreases 

rapidly. In the case of the Western Capercaillie, the rapid decline in the population observed in recent 

decades has stabilized at the level of 600-700 individuals. Active protection of these species takes 

place in about 25 forest districts, 4 breeding centers and the Forest Gene Bank "Kostrzyca". Each year, 

the State Forests allocate several million euros from their own or external funds for the protection of 

these species. 

 

MATERIAL AND METHODS 

 

Among the most important activities are: adjusting forest management in refuges to species 

requirements, habitat forming through regulation of vegetation structure, water retention, disassembly 

or marking of fences around forest planting, survey, monitoring and reducing the number of terrestrial 

predators, goshawk translocation, eliminating foreign invasive plant species, reintroduction, genetic, 

ground and telemetry monitoring, manage breeding centres or reducing tourist pressure. 

 

RESULTS AND DISCUSSION 

 

The active and strict protection undertaken in recent years result in various ecological effects. In 

some refuges it has contributed to increase the populations numbers, while in others, the decline is still 

progressing. Protective measures encounter many problems, including progressive climate change, 

favorable conditions for the development of terrestrial predator populations, difficulties in obtaining 

an appropriate number of birds for reintroduction or problems resulting from the development of 

tourism and recreation in areas where the grouses appear. 

 

CONCLUSIONS 

 

Despite not fully satisfying ecological effects, further conservation projects are planned to improve 

the conservation status of these species. The State Forests will use the experience gained in them to 

improve the methods of active protection. 
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(Eastern Pyrenees, Spain) 
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The population of Western Capercaillie (Tetrao urogallus aquitanicus) in Catalonia is in a critical 

situation as the species has suffered a reduction of 30% average during the last decade (reaching 70% in 

some areas). As the threats and problems are multiple and can happen simultaneously in one site is 

difficult to solve them with a single conservation action. The NGO Paisatges Vius started PERIFER 

project in 2018 to carry out several actions to revert the situation. 

 

The goal of the project is to maintain or increase capercaillie population in the Catalan Pyrenees, 

especially in the most peripheral population nucleus. The specific goals and the actions carried out in 

the last 5 years are the following: 

 

 Reduce the human disturbance in the capercaillie forests. Main actions to reduce human 

disturbance were: 1. signposting in forests with high human presence indicating the need to not 

pass across, 2. modification of itineraries in ski stations and itineraries by foot, 3. Construction 

of barriers in ski stations to avoid the off-piste skiing or 4. Installation of solid barriers to 

avoid the pass of motorized vehicles. 

 Reduce the mortality caused by the collisions with human infrastructures. Safety signs 

for the visualization of electric lines, ski lifts and livestock cables were installed. When 

possible, even some structures were removed (useless and abandoned ones). 

 Improve the habitat quality. Application of a compatible forest management with the 

capercaillie requirements were promoted in the area and even was applied in an active lek. 

Two 0,5 ha. exclusion fenced areas were built to reduce the impact caused by the wild 

grazing ungulates. Inside fruit-producing shrubs were planted inside. 

 Increase the awareness about the capercaillie presence and how to behave in its 

habitat: Divulgation and sensitivity materials were produced, especially focused on 

good practices to apply in forest to make compatible the ludic and sport activities with the 

presence of capercaillie. The main materials used were information panels, website, leaflets, 

paper tablecloth or an exhibition moving along the Pyrenees. 

 

All actions were done in coordination with Catalan Government and involves landowners, 

municipalities, protected areas, sky resorts and electric supply companies. Actions are supported 

mainly by national and regional governments but also by some private funds. 
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KEY WORDS: Capercaillie, ski resorts, disturbance, Pyrénées.  

 

INTRODUCTION 

 

In the French Pyrenees, ski resorts and Capercaillie populations (Tetrao urogallus aquitanicus) are 

known to share the same habitats, which certainly generates interactions with users that can be 

assumed to be disturbing for this species with a high conservation stake. In a national forest in the 

Hautes-Pyrénées partly used for the practice of recreational activities throughout the year (hiking, 

cycling, snowshoeing, ski touring), individuals of Capercaillie were tracked by GPS during the period 

2018- 2022 as part of the HABIOS european program. 
 

MATERIAL AND METHODS 

 

Initially, in order to measure the use of the site by users, a qualitative and quantitative 

characterization of the frequentation was carried out by photographic trapping and eco-counters, 

which allowed a first cross-analysis with the movements of the birds tracked by GPS. In a second step, 

simulations of time-stamped and traced attendance (on foot, by bike, on skis) were carried out in order 

to study the response of tracked birds to these disturbances caused. 

 

RESULTS AND DISCUSSION 

 

The first results of this study revealed : 

- the birds monitored show great reactivity in reusing their usual home ranges following a major 

disturbance caused by users, 

- they seem more sensitive to the disturbance in winter caused by an interaction carried out at a short 

distance, 

- during disturbances, they can take refuge in habitats deemed unsuitable for their ecology in the first 

place. 

 

CONCLUSIONS 

 

Interesting perspectives would be to better assess the stress caused by the disturbance with regard 

to the flight distance of the birds and to better identify the energy aspects related to the movement 

constraints encountered in a disturbance situation. 
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Habitat management measures for Black Grouse in The 

Netherlands 
 

Marcel Horsthuis 

 
Staatsbosbeheer Overijssel, The Netherlands 

 

The Sallandse Heuvelrug is complex of heathland and woods on sandy soil. The area has great current 

and potential natural values, which is why it has been added to the Natura 2000 network of Europe's 

most important nature areas. Despite the qualities present, the area, like most of the Dutch nature 

reserves, is threatened by external influences: eutrophication, acidification, desiccation and 

fragmentation. Mid-20th century the Dutch Black Grouse population was widely distributed in the 

Netherlands with many individuals. Nowadays, the last Black Grouse population in the Netherlands 

lives at the Sallandse Heuvelrug. 

 

Possible causes of black grouse decline: 

- Habitat loss (Expanding of cities, intensive road network, expanding of forests, more intensive 

agriculture). 

- Partly due to nitrogen deposition, the species richness of the heath has also declined in a 

broader context (insects, reptiles, plants and bird species). 

- In recent decades, the genetic variation of the present black grouse population has decreased 

by more than half. It is likely that the decreasing percentage of hatched eggs in recent years is 

the result of this low genetic variation. 

 

Major and large-scale remedial actions are needed to restore the legacy of acidification and 

eutrophication on the soil and ecosystem. 

 

The task is to restore large core areas in such a way that the chick survival of grouse is greatly 

improved. This implies an improvement in the nutritional status of insects, which can be done in two 

complementary ways: 

- Increase habitat 

- Improving the structure variation of the heathland 

- Improving the mineral balance on the heathland itself 

- By connecting extensively used agricultural land, to which the animals have direct access from 

the heath. 

Our presentation gives an idea of the measures that have already been taken in recent years. 
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The extinctions of the Capercaillie in the Vosges Mountains. 

What went wrong? 
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INTRODUCTION 

 

The Vosges mountains are a small massif northeastern France. Like many populations in Western 

Europe the Capercaillie faced a long-term decline throughout the 20 th century in terms of 

distribution and population .Despite management measures taken in favour of the species the 

population is now on the verge of extinction. We are trying to find out what went wrong. 

 

MATERIAL AND METHODS 

 

We collected all the data concerning the species in the Vosges from 1972 to 2023 (surveys 

conducted by the Office Français de la Biodiversité, Groupe Tétras Vosges and our own data) We are 

presenting all the measures that were taken in favour of the species throughout this period ( suitable 

forestry, prohibition of hunting, protected areas, etc.). A survey of genetic diversity has been 

conducted since 2015. 

 

RESULTS AND DISCUSSION 

 

Despite these management measures the decline increased (diagrams) None of the measures seemed 

to be efficient.  We wonder what went wrong? What was not taken into account? 

- predation /wild boar 

- hitting cables 

- the impact of deer on low lying vegetation 

- the loss of heterozygosity. 

 

CONCLUSIONS 

 

Predation and genetics seem to be of great importance. The solutions which are to be 

experimented in the Vosges will help conserve other small endangered populations in Europe. 
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Close yet different: Diet selection of western capercaillie 

(Tetrao urogallus) in two bordering habitat types 
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Understanding habitat and diet of wildlife is essential for conservation and wildlife management. 

Combining detailed habitat mapping, to quantify the resources available to capercaillie, with micro 

histological analysis of capercaillie droppings from different seasons as well as from different 

habitat types, we studied 1) how the diet changes throughout the year as well as 2) how capercaillie 

diet differs between two spatially close yet different habitat types and whether 3) diet selection was 

selective or opportunistic. This study was performed from 2009 to 2016 in the southeastern Italian 

Alps in the Nature Park Paneveggio Pale di San Martino. Availability data on habitat composition 

was obtained from a total of 3.013 random plots (radius 20m²) casually distributed in the home 

ranges of 24 capercaillie fitted with radio transmitters. The study site includes two areas with 

different geological preconditions: “dolomite habitat” and “silicate habitat”. In total 431 

droppings were successfully analyzed using an micro histological approach revealing a total of 47 

vegetal species in the droppings, of these six were most abundant in the birds’ diet: Silver fir (Abies 

alba), European larch (Larix decidua), spruce (Picea abies), bilberry (Vaccinium myrtillus); beech 

(Fagus sylvatica) and herbs (various species). As expected the frequency of usage depends on the 

seasonal phenology of the vegetation. In contrast with other studies we found conifers to be the most 

abundant food items all year round. In particular we noted a high proportion of European larch in 

the diet: 31,7% in summer and 47% in autumn whereas ground vegetation played a major role 

only during summer with an overall proportion of 53%. Berries of ericaceous shrubs which 

usually make up a fair amount in the diet during summer and autumn couldn`t be detected at 

all. Red deer (Cervus elaphus), their density is relatively high on a local scale (4,2-6,1 deer/100ha), 

may act as a competitor reducing considerably the biomass e.g. of ericaceous shrubs which are 

known to play a major role in capercaillie diet forcing them to forage on alternative sugar rich 

food resource s such as needles of European larch. Manly’s selection ratio, comparing 

availability (habitat composition) to use (diet composition), revealed an intermediate foraging 

strategy, i.e. neither exclusively opportunistic nor exclusively selective. Capercaillie seems to select 

for essential food items even if their availability in the habitat is very limited, e.g. fir, arolla pine 

(Pinus cembra) in both habitat types and bilberry in dolomite habitats. Habitat composition seems to 

influence the frequency of usage as well, since smaller proportions of beech and grasses in the diet 

on silicate sites could be explained by their lower availability in this habitat type. As expected highly 

available food items such as spruce and herbs were selected negatively in both dolomite and silicate 

habitats. Our results emphasis the importance of a heterogeneous habitat structure, guaranteeing for 

a great variety of tree and ground vegetation species which enables forest grouse to compensate for 

possible resource exploitation of key species in the their diet through browsing of large herbivores. 
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INTRODUCTION 

 

Distance sampling is a monitoring method developed by Buckland in the 90s and is used to 

estimate species abundance and density. The method has several assumptions that needs to be 

fulfilled to get appropriate results. However, if the behavior of the surveillance specie is known 

the method is somewhat flexible. Distance sampling with line transect is not actively used to 

estimate rock ptarmigan Lagopus muta density. In this study we want to investigate if some of 

the required assumptions of distance sampling with line transect meet the demands for rock 

ptarmigan. The assumptions we want to look at are: a) objects on the line are detected by 

certainty, b) objects are detected at their initial location, c) measurements are exact. We also 

want to see if external factors may influence the rock ptarmigan’s behavior and discover rate. 

 

MATERIAL AND METHODS 

 

My study area is in Dalarna, Sweden and the data collection are carried out in late summer 

2022/2023. I use GPS-tagged birds logging position every 10 second and a field crew (observer 

using a pointing dog) walking the line transect approaching the bird. The field crew is unaware 

of the bird’s position and record observations of birds according to the observed location and 

measure the perpendicular distance to the line. 

 

RESULTS AND DISCUSSION 

 

I completed a pilot study during late summer 2022 with a small sample size to gain 

experience on the approach. It provided me with some results on the ptarmigan’s behavior, 

which shows that external factors may have an influence. The pilot study indicates that 

distance sampling with line transacts fulfill the assumptions of the method on rock ptarmigan 

if the conditions are suitable. 
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Genetic diversity is important to the health of wildlife populations but is being lost for many species 

due to declines in the number of individuals and loss of connectivity across their ranges. The Greater 

Prairie- Chicken (Tympanuchus cupido) is a lek-mating grouse of the Central Plains of the United 

States whose population and range have contracted greatly since the beginning of the 20th century due 

to agriculture and other anthropogenic land use changes. In collaboration with state and federal 

agencies we collected lek feathers and tissue samples from across four states in the core of the range 

for use in an analysis of genetic diversity and population structure using microsatellite loci. In a 

subset analysis we found that genetic diversity across the range remains moderately high (HE=0.832 

versus HO=0.699), though these findings will continue to evolve as more loci are added. In addition, 

we found moderate evidence of four subpopulations on the landscape with genetic structure linked to 

each state, with multiple populations found in Kansas, formerly a stronghold of the species. Future 

landscape genetic analysis will link observed structure to landscape attributes to support management 

for connectivity. 
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INTRODUCTION 

 

In modern wildlife ecology, preservation of gene flow is a high priority target in order to restore 

genetic diversity and prevent local extinction. Within Central Europe, the Alps represent the core 

distribution area of the black grouse, Lyrurus tetrix. At its easternmost Alpine range, extinction events 

have already been documented and the remaining subpopulations display a population genetic 

structure with limited gene flow. We assessed whether this observed spatial genetic variation is driven 

by the underlying landscape by making use of combined molecular and spatial analyses. 

 

MATERIAL AND METHODS 

 

We addressed whether the spatial genetic variation of the Styrian black grouse metapopulation 

system is driven by isolation by distance or by isolation by resistance. We used correlative niche 

modelling to assess geographic distances and landscape resistances. We calculated population genetic 

indices and then applied regression-based approaches among individuals and among subpopulations to 

test whether isolation by distance or isolation by resistance explains the spatial genetic variation. 

 

RESULTS AND DISCUSSION 

 

The ecological niche model showed subpopulations to be clearly delimited by habitat structures. 

Spatial genetic variation could be attributed to effects of isolation by distance among individuals and 

isolation by resistance among subpopulations, yet unknown effects might factor in.  

 

CONCLUSIONS  

 

As spatial genetic variation was shown to be driven by landscape features, conservation 

assessments and actions should to be based on spatially explicit landscape ecological analyses. As 

such, resistance models are important tools that subsequently enable the assessment of landscape 

connectivity. 

 

 

 

 

https://igs2022.uwb.edu.pl/
mailto:igs2022@uwb.edu.pl


   

15th INTERNATIONAL GROUSE SYMPOSIUM 

Faculty of Biology, University of Bialystok, Ciolkowskiego 1J, 15-245 Białystok, Poland 

https://igs2022.uwb.edu.pl | igs2022@uwb.edu.pl 
74 

Non-invasive genetic monitoring of black grouse as a tool for 

supporting the conservation and management of natural 
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INTRODUCTION 

 

Ongoing habitat loss and fragmentation is forcing many terrestrial species to establish small, 

isolated populations. Such populations are more susceptible to inbreeding depression and genetic 

erosion. Genetic monitoring of such populations can help restore ecological corridors for more 

efficient gene flow and reintroduction of endangered species. However, the lack of detailed 

information on the genetic, sexual and health structure of populations poses a challenge to making 

informed decisions on active conservation. The black grouse (Lyrurus tetrix L.) is under strict species 

protection in Poland. It requires active protection. The black grouse is estimated at about 500 

individuals, which live in several isolated populations. Non-invasive sampling, combined with 

molecular identification, is an invaluable tool in the active protection program for this species in 

Poland. 

 

MATERIAL AND METHODS 

 

Genetic monitoring was conducted using a set of fourteen nuclear microsatellite loci and the CHD 

(chromobox-helicase-DNA-binding) sex marker. We analyzed 2,000 non-invasive samples from 

farmed and wild birds from across the entire study range of black grouse species in Poland. 

 

RESULTS AND DISCUSSION 

 

In total, 561 unique grouse genotypes have been identified. Of these, 191 genotypes belonged to 

"wild" birds and 370 to farmed birds. The level of genetic variation of the studied black grouse 

populations is lower than in large and continuous populations of this species. Genetic differentiation 

between the populations was geographically structured and occurred at a moderate level. A low 

effective population size was found, and the harmonic mean is 8.7. In addition, a high and significant 

level of inbreeding was found in black grouse breeding. In order to maintain a high level of genetic 

variation, which is a necessary component for the survival of natural populations, it is reasonable to 

introduce additional individuals (new genotypes) into the population while constantly monitoring the 

inbreeding coefficient, which can have a negative effect on the population if it is too elevated. 

 

CONCLUSIONS  

 

Understanding the spatial distribution of genetic diversity and gene flow dynamics within a range 

of endangered species is critical to ensuring sustainable long-term conservation and management of 

populations, especially in the face of unpredictable climate change. Therefore, long-term monitoring 

projects are highly recommended, such as genetic monitoring of black grouse in the areas of the State 

Forests in Poland, for the purpose of broadly understood active protection of the endangered species. 
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INTRODUCTION 

 

The Japanese rock ptarmigan (Lagopus muta japonica) has been monitored by counting the number 

of territories as an index of population size. However, without sufficient observation time, territorial 

boundaries are difficult to determine; therefore, territory count results could be biased. The objective 

of this study was to evaluate the relative accuracy and precision of three population counting 

techniques (territory counts, simple counts, and mark-resight model estimates) at Mt. Hiuchi, the 

northernmost and smallest rock ptarmigan population in Japan. 

 

MATERIAL AND METHODS 

 

The survey was conducted between 2010 and 2022, and birds were counted 2–8 times from May to 

mid-June. A GPS receiver was used to record the positions of the detected birds to determine 

territorial boundaries and avoid the replacement of unmarked individuals. Some individuals were 

identified based on their color rings. I collected rock ptarmigan sighting data to count the number of 

individuals and compared these with abundance estimates derived from the mark-resight model and 

the number of territories reported by the Ministry of the Environment. 

 

RESULTS AND DISCUSSION 

 

The simple counts of rock ptarmigan were positively correlated with the abundance estimates 

derived from mark-resight model. However, the number of territories were not correlated with the 

estimates from the mark-resight model and the number of simple counts. Moreover, the territory count 

results were not correlated with the number of marked males seen. Whereas the number of territories 

showed a declining trend over the 13-year period, the number estimates based on the mark-resight 

model and simple counts revealed fluctuating but stable population abundance. The results of the 

territory count may lead to a misunderstanding of the population trends. 

 

CONCLUSIONS 

 

The territory count method does not incorporate detection probabilities which may vary across the 

distribution range. To monitor population trends, field sampling should be based on other methods 

which account for imperfect detection, such as the mark-resight model. 
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The Vosges massif represent a small distinct geomorphologic entity of low elevation range (max 

elevation : 1424 m a.b.s.) located North-eartern France. As observed in many capercaillie populations 

in Western and Central Europe, the population of this elusive forest grouse in the Vosges Mountains 

has undergone a dramatic decline during the last decades and is now on the verge of extinction. 

In 1972, a first survey carried out by ornithologists estimated around 250 males on the entire 

massif. In 1989, a more detailed assessment of the number of capercaillie on the entire Vosges massif 

was carried out by the Groupe Tétras Vosges (GTV) and the NFB/ONC Tetra Mission. This study 

estimated 170 (156-189) territorial cocks. The area of occupency was evaluated to 31 500 ha. Since 

1991, capercaillie cocks were counted each year on display sites (leks). In 1999, the number of 

territorial cocks were estimated to 95 (84-105) representing thus a fast and dramatic decline (44%) and 

the aera of occupency decreased to 12 800 ha (60%) and was strongly fragmented. From 2010 to 2015, 

a genetic survey based on faeces revealed a dramatic demographic decline of 52% over 6 years. In 

2015, 22 males were genotyped on leks whereas 23 -32 cocks were estimated by lek counts. In 2020, 

only 8 cocks were contacted on leks and none in 2022. 

The decline of capercaillie in the Vosges mountains started several decades ago and is 

multifactorial. Despite habitat restoration measures undertaken over the past several years, the global 

surface of suitable habitat remains too low to support a sustainable population and the loss of 

connectivity is still increasing. Moreover, the few protected areas are small in size and those strictly 

protected are anecdotal.  

Human disturbance mainly due to outdoor recreational activities including off-trails activities have 

strongly increased and are no longer restricted to winter summer months but all year-round and 

sometimes even during the night.  

Significant climate change which are obvious and documented in the Vosges probably causing 

deleterious direct and cascading effects on the ecology and biology of capercaillies as well as its 

ecosystem. Moreover, the genetic study has revealed that the population showed low levels of genetic 

diversity and high inbreeding. Another factor to be considered is the high populations of ungulates. 

For example, Cervus elaphus has deleterious effects on trophic resources such as Vaccinum myrtillus 

and Abies alba whereas Sus scrofa may predate the nests. Finally, the predation by mesopredators 

(which is a natural factor), may have some effects but we argued that previous factors are from far 

more important.  

Tetrao urogallus is a emblematic species of the Vosges Mountains. However, 

reinforcement/reintroduction by 2024 with birds from Scandinavia is already proposed by authorities 

but such a intervention seems doomed to failure because the threats that led to its decline are far from 

being eliminated or reduced to have any chance of success. 

 

 

 

 

 

 

https://igs2022.uwb.edu.pl/
mailto:igs2022@uwb.edu.pl
mailto:info@groupe-tetras-vosges.org
https://gtv-vosges.fr/


   

15th INTERNATIONAL GROUSE SYMPOSIUM 

Faculty of Biology, University of Bialystok, Ciolkowskiego 1J, 15-245 Białystok, Poland 

https://igs2022.uwb.edu.pl | igs2022@uwb.edu.pl 
77 

Comparison of genetic differentiation in Carpathian 

capercaillie subpopulations over time 
 

Robert Rutkowski1, Tomasz Zwijacz-Kozica2, Zbigniew Żurek3, Paweł Armatys3, 

Barbara Pregler4, Aleksandra Bilska1 and Anna Santorek1 

 

Museum and Institute of Zoology PAS1 

Tatra National Park2 

Gorce National Park3 

Babia Góra National Park4 

 
KEY WORDS: the capercaillie, genetic differentiation, non-invasive sampling, microsatellites, the Carpathians 

 

INTRODUCTION 

 

Genetic research to date has shown that the Carpathian capercaillie population consists of several 

more or less isolated subpopulations. At the same time, in the case of endangered species, a periodic 

comparison of changes in the genetic structure is extremely important in the context of conservation. 

Therefore, we decided to check whether and in what direction the genetic diversity of the three main 

capercaillie subpopulations in the Polish part of the Carpathians is changing. 

 

MATERIAL AND METHODS 

 

Non-invasive biological samples were obtained in two periods: 2012/2013 and in 2022. The 

material for genetic research was collected in the Babia Góra, Tatra and Gorce National Parks. 

Individuals were identified using microsatellite genotyping. Based on the unique genotypes, genetic 

parameters characterizing gene flow and genetic differentiation in populations were estimated. 

 

RESULTS AND DISCUSSION 

 

In both study periods indicators of genetic differentiation among Carpathian strongholds were 

lower than in the case of lowland populations, investigated in previous studies. Mountain forest 

environments allow gene flow among subpopulations. 

 

CONCLUSIONS 

 

Carpathian Capercaillie population seems to have stable genetic structure. 
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INTRODUCTION 

 

Mountain areas are of key importance for European nature and its conservation, as well as for the 

evolutionary processes that generate biodiversity. There are several examples of clear genetic 

differentiation between populations found in the Sudetes and the Carpathians. Most studies to date 

have focused on plants, but clear genetic differences have also been found in animals. 

 

MATERIAL AND METHODS 

 

Since the black grouse is an endangered species, and its largest populations are concentrated in 

mountainous areas, we decided to check whether the birds from the Sudetes and the Tatras are 

genetically different. For this purpose, non-invasive material was collected in the Tatra and 

Karkonosze National Parks. Individuals were identified using microsatellite genotyping. Based on the 

unique genotypes, genetic parameters characterizing both populations were determined. 

 

RESULTS AND DISCUSSION 

 

A very clear genetic differentiation was found between the black grouse from the Tatra and 

Karkonosze National Parks. 

 

CONCLUSIONS 

 

The gene flow between the black grouse, living in the Sudetes and Tatras is significantly reduced. 
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Population Dynamics of Icelandic Rock Ptarmigan (Lagopus 
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Rock ptarmigan (Lagopus muta) populations in Iceland fluctuate in multiannual cycles. 

Historically, the populations had temporal dynamics with peaks every 10-12 years, yet since the 

turn of the century populations have shown an overall negative trend with cycle periods 

accelerating to roughly every five years. Trophic connections to the resident specialist predator 

gyrfalcon (Falco rusticolus) contribute to population fluctuations; however, ptarmigan health also 

plays a role. Rock ptarmigan are obligate herbivores that live in arctic and sub-arctic regions where 

high-quality food is relatively scarce and birds must invest in either selective foraging or 

metabolizing less nutritious and potentially chemically  defended plant species. In support, the 

proportion of less digestible leaves in the diet is positively correlated with mass specific length of 

the intestines and negatively correlated with body condition of Icelandic ptarmigan. Additionally, 

juvenile Icelandic ptarmigan have, on average, longer ceca and lower body condition and health 

metrics than adults. These results may indicate that body condition is impaired because of gut 

dysbiosis. We hypothesize that the cecal microbiome plays an important role in the overall fitness 

of Icelandic rock ptarmigan. Furthermore, we hypothesize that variability in microbial community 

structure correlates to diet, intestinal morphology, and body condition and these relationships 

influence population dynamics over time. To test these hypotheses, we leveraged an 11-year 

longitudinal study to characterize the cecal microbiome of Icelandic rock ptarmigan. The study 

period captured high and low population fluctuations as well as high and low body conditions that 

were phase shifted compared to population dynamics. We used 16S rRNA amplicon sequencing of 

100 individuals per year across the 11- year study to compare changes in the cecal microbiome to 

diet, intestinal morphology, health metrics, and population size. Preliminary data suggests temporal 

dynamics in the cecal microbiome and relationships to diet and body condition. These findings may 

reveal functional relationships between the gut microbiome and diet quality that impact the health 

and population dynamics of herbivores. 
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INTRODUCTION 

 

The populations of capercaillie (Tetrao urogallus) have experienced a progressive decline 

throughout Europe, particularly pronounced in the fragmented and threatened populations of the 

Iberian Peninsula. This decline has been attributed partially the impact of generalist predators. The 

objective of this study has been to develop and evaluate Conditioned Food Aversion (CFA) to 

reduce predation on nests of Pyrenean capercaillie. 

 

MATERIAL AND METHODS 

 

We applied CFA in different areas with capercaillie breeding presence (2 treatment and 1 control) 

in the Alt Pirineu Natural Park (Catalonia, Spain). We used artificial nests with chicken eggs and 

chicken odor monitored by camera traps to evaluate the CFA effectiveness to protect the natural 

capercaillie nests. The experiments were conducted in three phases, pre-conditioning (normal eggs 

prior incubation), conditioning (eggs with aversive) and post conditioning (normal eggs during 

incubation). 

 

RESULTS AND DISCUSSION 

 

The results showed a significant treatment effect in reducing (2.35 times) the red fox probability 

of predation in the treatment zone (Pre-conditioning: 0.47, Post-conditioning: 0.20) than control 

zone (3.1 times increase, Pre-conditioning: 0.27, Post-conditioning: 0.83), likely due to the dispersal 

of yearling offspring. The risk of predation by pine marten/beech marten increased in the control 

(2.1 times), while in the treatment zone, it slightly decreased (from 0.34 to 0.33). The results 

demonstrate the effectiveness of CFA in reducing nest predation by foxes, but its impact on 

mustelids was limited. 

 

CONCLUSIONS 

 

The obtained results showed the foxes and mustelids as the primary nest predators of capercaillie, 

with potential high impact on capercaillie population. The experiment indicates that CFA can be a 

potential tool to reduce capercaillie nest predation by foxes. However, it is necessary to apply this 

technique widely while monitoring the capercaillie population, preferably monitoring natural nests. 
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INTRODUCTION 

 

Studies on the foraging ecology of wildlife species are of fundamental ecological interest. As 

particular plant parts and their quality might distinctly drive population dynamics of herbivores, 

methods are needed that can assess both diet composition and quality at different spatial and temporal 

scales. Analyses with Fourier Transform Infrared spectroscopy (FTIR) hold a clear advantage to DNA 

metabarcoding approaches (Sullins et al. 2018) as they support the determination of specific parts of a 

plant or phytochemical composition. We are currently working on the establishment of spectral 

fingerprints of typical feeding resources of different grouse species. 

 

MATERIAL AND METHODS 

 

In this study, we analyzed crop contents of juvenile and adult capercaillie birds and samples from 

trees from a previous study in Scandinavia (Hagen 2020). For our analyses, 117 samples were 

available including crop contents, samples from pine trees (Pinus sylvestris) being selected for feeding 

and non-browsed trees (Hagen 2020). FTIR spectra of crop contents and tree samples were recorded 

on a Bruker® FTIR spectrometer (Tensor 27) in the Attenuated Total Reflectance (ATR) mode. 
 

RESULTS AND DISCUSSION 

We compared the spectra of crop contents with the one of sampled trees. Addressing age-specific 

feeding ecology, we also compared spectral signals of juvenile vs. adult capercaillie males. 
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INTRODUCTION 

 

In recent decades, the Cantabrian capercaillie (Tetrao urogallus cantabricus) population has 

experienced a severe decline throughout its distribution area in Spain. For this reason, the Junta 

de Castilla y León, with the support of the Ministry for Ecological Transition and Demographic 

Challenge of the Spanish government, has launched an ex-situ conservation program consisted of 

establishing a captive population at the Capercaillie Breeding Center of Valsemana (CCUV), in order 

to breed optimal specimens for reintroduction into the wild. 

 

MATERIAL AND METHODS 

 

The CCUV is located in Valsemana (province of León, Spain), a forested area away from the 

urban zone. It consists of a main building (video surveillance, laboratory, clinic, artificial incubation 

rooms and chick nursery), as well as indoor and outdoor aviaries for early-age chicks and breeding 

adults. The breeding center is equipped with state-of-the-art infrastructures and 

technologies thanks to a total investment of almost two million euros. One of the main aims 

of the project is to develop and apply a research program focused on reproduction technologies and 

artificial breeding. In this first stage of testing techniques and methodologies, the center housed 

central European specimens (15 two-year- olds and 12 one-year-olds). The Cantabrian capercaillie 

founders currently consist of a total of 14 individuals, 10 of them from egg clutches collected in 

the wild and hatched at the center. 

 

RESULTS AND DISCUSSION 

 

During the first breeding season (2022), sperm samples were obtained from one-year-old males 

and stored in the CCUV germplasm bank. Those samples were included in research 

experiments and academic training programs. Regarding artificial breeding, 11 eggs were obtained 

from two captive one- year-old boreal females and were artificially incubated. 100% of the eggs 

were fertilized, and the hatching percentage was 73% (8/11). Currently, there is a living specimen 

of almost one year of age. Regarding the 12 eggs of Cantabrian specimens obtained from the 

field, 100% were fertilized and hatched. The survival rate of the almost one-year-old Cantabrian 

chicks is 83% (10/12). 

 

CONCLUSIONS 

 

During the first year of captive breeding at the CCUV, progress was made in understanding 

the species' biology in terms of assisted reproduction, artificial incubation, nutrition, veterinary 

clinic, ethology, and management and animal welfare of the capercaillie. 
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INTRODUCTION 

 

GPS tracking offers key information for the study of endangered galliform populations dynamics 

and management. Nevertheless, placing these devices implies an invasive procedure, including the 

capture and handling of the birds, that could, paradoxically, become a challenge for their survival 

after release. Sedation could reduce the stress related capture and handling of the animals; however, 

little is known regarding sedation protocols for Galliformes. The goal of this study was to test five 

sedation protocols in captive-born grey partridges (Perdix perdix) as a model for safe sedation 

during handling and translocations of wild endangered galliforms in the Pyrenees, and to report 

the results observed with the drug of choice in captured Pyrenean capercaillies (Tetrao urogallus 

aquitanicus). 

 

MATERIAL AND METHODS 

 

A total of 65 grey partridges received intramuscular sedation with different doses of midazolam 

(10 and 15 mg/kg), diazepam (10 and 15 mg/kg), a combination of butorphanol-midazolam (4 

mg/kg and 5 mg/kg, respectively) or sterile distilled water for injection (control group). From 2018 

to 2021, 23 free-ranging capercaillies were captured and sedated for GPS harness tagging. Based 

on the previous results on grey partridge, midazolam was chosen for sedation (dosages ranging 

from 2 to 8 mg/kg). Those animals that had to be released after twenty minutes of handling were 

reversed with intramuscular flumazenil (0.1 mg/mL). 

 

RESULTS AND DISCUSSION 

 

The sedative that had the fastest onset of anesthesia in grey partridges was midazolam (2 to 

3 minutes), while the drug that kept more animals sedated for a longer time was diazepam. The 

mortality observed in capercaillies related to capture and handling (from the capture event to the 

fourth week after capture), dropped from 16% (n=100) to 4.3% (n=23) when sedation with 

midazolam was used. 

 

CONCLUSIONS 

 

Sedation has shown to be a useful tool to reduce mortality related to capture and handling in the 
Pyrenean capercaillie. 
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INTRODUCTION 

 

Sperm quality is a very important population survival factor, which can be influenced by the level 

of male’s genetic diversity and can influence reproduction effectiveness. Thus, on the basis of the 

European capercaillie (Tetrao urogallus), relationship between selected sperm traits and male’s 

heterozygosity and age was analyzed. The goal of the analysis, was to check whether such a 

correlation is present in capercaillie and whether this knowledge can be used in species protection. 

 

MATERIAL AND METHODS 

 

22 males from two breeding centers were analyzed in terms of sperm quality and level of 

genetic diversity. Sperm morphology was evaluated with the nigrosine-eosin histological smears 

analyzed under a light microscope. The level of male’s homozygosity/heterozygosity was revealed 

with the set of 23 microsatellite loci. In order to check whether the considered traits are dependent on 

the heterozygosity, different regression models were applied. 

 

RESULTS AND DISCUSSION 

 

The percentage of live sperm in total, and live normal sperm ranged from 91.56 to 98.00% and from 

37.66 to 81.95%, respectively. Bulb heads were the most frequent sperm abnormalities (7.6 to 

39.3%), while the least frequent were presence of spermatids (0 to 1,58%). The level of 

heterozygosity of all males varied from 0.48 to 0.86 (0.674 on average). Basing on polynomial 

regression dependencies between heterozygosity and bent neck, midpiece deformations, spermatids 

and other deformities were observed while no correlation was found between heterozygosity and total 

sperm cells, live sperm cells, dead sperm cells and bulb heads. 

 

CONCLUSIONS 

 

The male’s level of heterozygosity in capercaillie may be a useful indicator of male semen 

quality, however further research is required to determine the limit of variation that will determine the 

inability to fertilize and thus the survival of the population. 

 

Experiment funded by National Science Centre, Poland, Grant 2016/21/B/NZ9/02084. 
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Translocation of wild Swedish Black Grouse to 

prevent extinction in The Netherlands 
 

Paul ten Den 

 
Ten Den Flora & Fauna & Staatsbosbeheer Overijssel, The Netherlands 

 

Around 2010 the last, isolated Black Grouse population in The Netherlands showed a dramatic 

decline. A low chick survival and in the end a reduced egg fertility were the main causes. To prevent 

extinction and to reinforce numbers, BG are captured in Central Sweden and translocated to the 

Sallandse Heuvelrug, a Nature 2000 dry heathland reserve. Since 2016 these translocations occur on a 

more or less yearly basis with around 25 birds each Spring. Additionally, some reared BG are released 

in autumn, but not on a yearly basis and in a much smaller number. For monitoring all birds are 

provided with color rings and some with radio transmitters (50%).  

Capture, transport and release methods will be presented as well as monitoring results, with focus 

on survival and population growth. 
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INTRODUCTION 

 

Ptarmigan (Lagopus spp.) have been bred and raised at UiT – the Arctic University of Norway 

(UiT) since 1972, for use in research on physiology and behavior, as well as on breeding-related topics 

(e.g., nutrition and health). From 1984, focus has been on the breeding and raising of Svalbard rock 

ptarmigan (Lagopus muta hyperborea) for use as a model in basic research concerning evolutionary 

adaptations to life at high latitudes. In this research, mechanisms relating to energetics/temperature 

regulation and timekeeping (chronobiology) have received particular attention.  This paper aims to 

share some of the experiences – and discuss some challenges – related to breeding, raising, and 

maintaining (Svalbard) ptarmigan in captivity. 

 

MATERIAL AND METHODS 

 

The review of current routines for upkeep of captive ptarmigan is based on over 50 years’ 

experience and will emphasize practical issues, related to e.g., caging facilities (including enrichment), 

feed and nutrition, breeding, chick rearing, health and disease. 

 

RESULTS AND DISCUSSION 

 

The present UiT animal facility has the capacity to maintain a breeding population of up to 24 

cock-hen pairs in a newly constructed outdoor roofed building. We can brood, hatch and raise up to 

100 chicks annually, mainly by use of incubators and hatchers. Moreover, we have the capacity to 

keep some 36 adult birds in indoor (light- and temperature-controlled) conditions, in connection with 

research. The standing population and production will vary from year to year, depending on research 

needs. At intervals, the population is supplemented with wild-captured chicks from Svalbard, to 

prevent in-breeding problems. Both the facility and our use of birds in research projects are approved 

by the Norwegian Food Safety Authority and the Norwegian Environment Agency. 

 

CONCLUSIONS  

 

The current routines for upkeep of ptarmigan in captivity at UiT are based on more than 50 years of 

experience that has taught us how to keep these birds healthy and happy. It has enabled the generation 

of new knowledge on the biology of these birds, as published in more than 125 peer-reviewed research 

articles and one book. We hope to continue improving routines and animal welfare to support the 

generation of further understanding of these fascinating birds.  
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INTRODUCTION 

 

The translocation of females with broods (termed, brood translocation) is a relatively novel 

technique with reported short-term success in restoring declining populations of greater sage-grouse 

(Centrocercus urophasianus) in California and North Dakota, USA. Brood translocations were 

successful in part because translocated females are less likely to disperse from the release site when 

accompanied by chicks, and translocated females with broods contribute reproductively more at 

release sites following translocation than do translocated females without broods. We sought to 

minimize impacts to source populations by augmenting translocated broods with chicks from 

additional source population females, thereby reducing the number of breeding hens needed for 

translocation. This is a novel approach, termed brood-mixing, builds upon and integrates existing 

successful brood translocation methodologies. In this study, we present (1) updated methodologies in 

brood translocations with an improved translocation release pen design, and (2) initial retention rates 

of natal and non-natal chicks translocated in a mixed brood. 

 

METHODS 

 

We captured multiple females with broods from a source population on the same night and were 

careful to only capture broods with the same estimated hatch date so that chicks would be the same 

age in both broods. We then removed up to half of the chicks from one brood (i.e., the donor brood) 

and mixed them into the chicks in an otherwise normal brood translocation (i.e., the recipient brood). 

We translocated multiple broods, some composed entirely of natal chicks, and some translocated with 

natal and non-natal chicks. We tagged a sub-sample of natal and non-natal chicks per translocated 

brood and tracked tagged chicks for multiple weeks following translocation. For retention rates, any 

tagged chick that was in close proximity to the female following translocation was considered 

retained, while any missing chick was considered not-retained. 

 

RESULTS AND DISCUSSION 

 

Natal and non-natal chicks had similar apparent post-release retention estimates (adopted = 45% 

successfully adopted into a brood; natal = 48% stayed with natal brood), indicating that non-natal 

chicks were successfully integrated into foreign broods. These initial findings indicate that brood-

mixing appears to be an effective translocation strategy because surrogate females appear to adopt 

non-natal chicks. However, samples sizes of tagged chicks were limited and additional samples are 

needed to draw further conclusions. Nevertheless, brood-mixing has advantages of allowing for 

smaller impacts to source populations during translocation projects by removing fewer successful 

breeders (i.e. adult hens) in the translocation process. Data are preliminary, subjected to change, and 

subjected to revision.   
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INTRODUCTION 

 

Chick survival is a critical life-stage for Greater Sage-grouse (Centrocercus urophasianus ; 

hereafter 'sage-grouse’) populations in the American West and for several other grouse species 

worldwide. Uncertainty in detection probabilities by chick counting methods remain unclear and many 

studies lack tests of chick detection during final chick counts. In this study, we sutured small ratio-tags 

to chicks to estimate chick survival probabilities of marked individuals to better estimate chick 

survival at time of fledging, but we were unsure if tagging chicks could have adverse effects on chick 

survival. Therefore, we tested the effects of tagging on survival of marked chicks vs non-marked 

chicks in the same brood. We also tested the effect of predictive covariates of chick age, chick mass, 

and chick mass/transmitter weight (% body mass) on chick survival. 

 

MATERIALS AND METHODS  

 

We captured females with broods and sutured small (range 0.6 – 1.4 g) VHF radio-tags to chicks, 

ranging from 1.0 – 2.5 % of the chick’s body mass at time of tagging. We then tracked females with 

broods every 3-7 d and recorded if a tagged chick was still alive or presumed dead, until 35-d post 

hatch, wherein we flushed broods and recorded the total number of non-tagged and tagged chicks still 

alive at the time of fledging. We used Binomial regression analyses in a Bayesian hierarchical 

modelling framework to test if chick survival varied across tagged and non-tagged chicks, and we 

employed Nest Survival models on radio-tagged chicks to estimate effects of covariates on 35-d 

survival probabilities. 

 

RESULTS AND DISCUSSION  

 

Radio-marked tags reduced chick survival but overlap in poster distributions between tagged and 

non-tagged groups indicates that the effect is not yet significant. Radio-tagged chicks had survival 

estimate of 0.31 (95% CRI = 0.11 – 0.59), while non-tagged chick survival was estimated to be 0.55 

(95% CRI = 0.35 – 0.75). Nest Survival models revealed that the weight of chick at the time of tagging 

significantly predicted survival in that heavier chicks at time of tagging had higher survival 

probabilities than lighter chicks (β = -0.1, 90% CRI -0.31 – -0.01). Data are preliminary, subjected to 

change, and subjected to revision. 
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INTRODUCTION 

 

The success of an effective protective program for capercaillie and their survival after their release 

to the forest/natural habitat depends on the individual reaction of capercaillies to the environmental 

stress caused by humans, predators, new habitat and releasing methods, breeding methods used in the 

breeding centre. The response to environmental stress is the secretion of glucocorticoid hormones after 

activation of the hypothalamic-pituitary-adrenal axis. The glucocorticoid level is considered a reliable 

biomarker of individual adaptation. 

 

MATERIAL AND METHODS 

 

In this research the method was developed for quantitative measurement of corticosterone level and 

then analyses of 679 samples of faeces (non-invasive samples) on the base of capercaillies stock from 

the breeding centre and also from wild living population were conducted. The analyzes proved 

different levels of corticosterone in individuals. Corticosterone level was performed using the enzyme 

immunoassay ELISA. The results of laboratory analyzes were analyzed for the dependence of the 

level of corticosterone on the characteristics of the studied individuals, i.e. age, sex, origin (birds from 

breeding centre or wild) and season. Statistical analyzes were performed using the scripting language 

R: version 3.6.0. In order to verify the research hypotheses the Mann-Whitney test was carried out and 

the Kruskal-Wallis test was performed. Differences in the level of the stress hormone between the 

variables were tested at the level of statistical significance p = 0.05. 

 

RESULTS AND DISCUSSION 

 

Following results were obtained: corticosterone levels vary between seasons p < 0,01 and do not 

depend on sexes (p = 0,844); the level of corticosterone is the same in individuals of both sexes, 

regardless of the origin of the capercaillies (p = 0,281); the age of the individual affects the level of 

corticosterone (p = 0,003). 

 

CONCLUSIONS 

 

Tests confirm no differences in corticosterone concentrations from faeces of individuals kept in 

artificial aviaries and those living in the wild. This confirms the legitimacy of aviary breeding and 

releasing birds for their introduction into the natural environment. Tests confirm that the highest 

concentration of corticosterone is maintained in faeces deposited in spring (March-April-May). This 

may be due to the mating and breeding season of these birds. There is more stress hormone in the 

faeces of birds older than a year, which may be crucial for finding a breeding scheme, and above all, 

for the process of reintroducing capercaillies to the natural environment. The further analyses must be 

carried out to confirm trends and identify other factors influencing survival of bred and released birds. 
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