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From the Editor 
 

This Grouse News is issue 60. This is some kind of an anniversary telling us it has been going for 30 

years. The idea came at the 5
th

 International Grouse Symposium at Elverum, Norway in 1990, where 

David Jenkins had suggested the need for such a publication as a link between grouse people to exchange 

information, and the first issue was published in March 1991. Diana and Tim Lovel were the editors for 

the first 24 issues. The Grouse Specialist Group had a study trip to Scotland in the first week of April 

2003 organized by the Scottish Capercaillie Life Project to discuss the conservation of capercaillie. At 

that meeting I was asked by Ilse Storch, chair of the Grouse Specialist Group, at a workshop in Aviemore 

to take over as editor and started with issue 25 in June 2003.  In 2010, in an effort to solicit for more 

contributions from North America, Ilse asked Don Wolfe to become a Co-Editor, and while Tor Kr. bears 

most of the responsibility for compiling and publishing each Grouse News, this move has indeed greatly 

enhanced the submissions and participation from North America.  At the 13
th

 IGS in Iceland, Claude 

Novoa (France), Leslie Robb (USA), Yasuyuki Nagano (Japan), and Yua-Hua Sun (China), were asked to 

serve on an editorial board to even further our international influence. In addition to providing an 

overview of grouse research and conservation across the entire Northern Hemisphere, we have also 

attempted to include other grouse-related items of interest, such as a regular feature on using dogs as 

research, conservation, and hunting companions, illustrations of grouse on stamps and postal cards, and 

some historical photos and stories related to grouse.  We encourage all readers to suggest other interesting 

items or topics.   

In this issue we have an article on long-term trends of hazel grouse in the Bohemian Forest and 

two contributions on capercaillie, one on evaluation of 10 years Black Forest capercaillie action plan and 

one on the impact of wind turbines on capercaillie. There is also a note on the decline of the boreal willow 

grouse has been accelerated by more frequent snow-free springs and grounds for improving the 

implementation of game-oriented forest management. Fall diet and consumption of the grasshopper in 

sharp-tailed grouse in Alberta, Canada is published and a thesis abstract on prairie grouse population 

trends and their historical drivers in Nebraska. A new book presenting the beauty and peculiarity of 

grouse species in Europe and Asia in understandable texts is published. An article on the use of dogs in 

grouse research and new stamps with grouse is found. The presentation of grouse on stamps is continued. 

And as usual Don Wolfe has done a marvelous job putting together the recent literature. 

The abstracts of presentations at 2020 Wildlife Society Conference and Grouse presentations at 

2020 North American Ornithological Conference are published. Also information about the 34
th

 Meeting 

of the Prairie Grouse Technical Council – October 4-9, 2021 in Montana is found. The 15
th

 International 

Grouse Symposium University was planned to be at University of Białystok (UoB), Poland, September 

12-19, 2021. However, because of the uncertainty about covid-19, the local organizing committee of the 

15
th

 IGS has decided to postpone the conference to 2022.  

Many well-known grouse biologist have passed away the last few years. Dave Boag 6
th
 

December 2017, John Toepfer 11
th
 October 2018, Fred Zwickel 10

th
 December 2018 and Adam Watson 

24
th

 January 2019. In 2020 three of our friends have passed away, Jim Bendell 29
th

 January 2020, Art 

Lance 20
th

 March 2020 and Harto Lindén 4
th

 April 2020. In this issue we have a memorial for Art N. 

Lance and Harto Lindén. 

We will remind you that the persistence of GN will need in the future a minimum of investment 

of all the grousers. It is not necessary to have final data to present. You may come up with ideas you have 

on new projects, ongoing projects and also what is going on regarding conservation of grouse in your 

country. Also small notes of what you are doing are welcome, and information about 

conferences/meetings of interest to grouse people. 

 

Tor Kristian Spidsø, Editor Grouse News 

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

Don Wolfe, Co-editor North America 

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

For many of us 2020 is going to be an unforgettable year. COVID-19 has affected our daily lives, grouse 

meetings, research, and management. Unfortunately for those of us working on grouse in Washington 

State, 2020 also was the most dramatic wildfire situation ever documented in the state. More than 280,000 

ha burned, with approximately half of that total burning on a single windy day, 7 September. We were 

forced to evacuate, but our house in Bridgeport was spared. Many others in town and surrounding areas 

were not so lucky.  
The majority of the wildfires occurred in current or former shrubsteppe habitat, impacting both 

greater sage-grouse and sharp-tailed grouse. Approximately 50% of the range of each species was burned 

in Washington. In many places the vegetation was “incinerated” and the landscape now looks like a 

desert. All three current populations of sage-grouse were affected, including the largest population in 

Douglas County. Additionally, most habitat supporting 3 of 8 sharp-tailed grouse populations was burned, 

including the largest population of >200 birds in Douglas County.  
 

 

 
 

Michael Schroeder looking at remnant big sagebrush surrounded by vast area of burned habitat in 

Douglas County, Washington. Photo by Ashley Ahearn on 9 September 2020 as part of her 8-part 

“Grouse” podcast (https://www.birdnote.org/listen/birdnote-presents/grouse).  

 

 

If you have been following the sage-grouse news for the last 20+ years, you will know that the 

frequency and intensity of wildfires has been increasing in western North America. These massive fires 

have impacted core portions of the sage-grouse range, especially in Nevada, California, Oregon, and 

Idaho. I am acutely aware of this fact, but I must admit that the highly fragmented nature of habitat in 

north-central Washington lulled me into a false sense of security. With more than half the landscape in 

cropland, a vast network of farm roads, and the gigantic Columbia River separating some of the 

populations, I believed wildfires of this size would be possible to contain. I was wrong. The largest fire in 

2020 burned an area approximately 80 km (north to south) by 40 km (east to west). It crossed a 400-m 

wide stretch of the Columbia River, both newly harvested and newly planted wheatfields, both grazed and 

ungrazed shrubsteppe, and many gravel and paved roads. The fire only became possible to control when 

the wind died down. 

Restoration efforts are already well underway. Past experience has shown that lightly burned 

areas usually can recover on their own. Unfortunately, substantial portions of the area have been burned 

at a very high intensity. Even 3 months after the fire, some areas have virtually no regrowth. On state-

owned wildlife areas, native-grown seed (e.g., bluebunch wheatgrass) is being planted in arable soils to 

speed the recovery process. Seed from surviving big sagebrush is being collected to reestablish sagebrush 

in key locations. Trees and shrubs such as water birch are being planted to support wintering sharp-tailed 

https://www.birdnote.org/listen/birdnote-presents/grouse
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grouse. At times these efforts feel dwarfed by the sheer scale of the fire. We will have to wait and see if 

the grouse populations make it through this ordeal.  

 

 

 
 

Burned area of water birch in Douglas County, Washington 2 months after the wildfire. This grove of 

trees was known to be used by wintering sharp-tailed grouse. Only a few trees in this grove showed signs 

of regrowth at the base. 

 

 

In 2008, we initiated a translocation of sage-grouse from Oregon to Lincoln County, 

Washington. One purpose of the translocation was to expand the area of occupancy within the state. The 

habitat supporting the ‘new’ population was burned this year, and the population is unlikely to survive 

since there is no sagebrush. This does not mean that our strategy was wrong. If most of the birds are in 

one population, they may be at risk when a catastrophic event happens. For example, if a wildfire of the 

size that hit Douglas County were to impact the core population of Gunnison sage-grouse in Colorado, the 

result could be extinction. 

 

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

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

michael.schroeder@dfw.wa.gov. 
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RESEARCH REPORTS 
 

 

Long-term trends of hazel grouse Tetrastes bonasia in the Bohemian 

Forest (Šumava), Czech Republic, 1972-2019 
Siegfried Klaus & Tobias Ludwig 
 

Summary 

The presence or absence of hazel grouse were recorded at stationary sites along fixed routes (110 km) 

during 1972-2019 in the central part of the Bohemian Forest (Šumava, District Klatovy, Czech Republic). 

The 100-km² study area covered altitudes between 600 m (Rejstejn) and 1,253 m a.s.l., (mount 

Antigl/Sokol, near Horska Kvilda). Our data base contained counts (indices of hazel grouse density: 

positive sites/ investigated sites) for a yearly increasing number of hazel grouse sites (n=134) for 48 

years. We used a loglinear Poisson-regression method to analyze the long-term population trend for hazel 

grouse in the study area. 

In the period 1972 to 2006 we found a stable hazel grouse population (p = 0.83). From 2007 the 

indices of density dropped (-3.8% per year (p<0.05) for the last thirteen years. This decline could be 

driven by several factors:  habitat loss by succession resulting in older forest stands, strongly increasing 

forestry pronounced after windfall “Kyrill” in 2007 followed by clear cutting, bark-beetle damage, 

removal of pioneer trees in spruce plantations as dominant winter food, as well as disturbance by 

increasing touristic activities. 

 

Introduction 

The hazel grouse (Tetrastes bonasia) is a cryptically coloured, medium-sized forest bird, adapted to 

multi-layered and old-growth forests with gaps and spots of dense, young forest succession (Swenson 

1995, Bergmann et al 1996, Montadert & Leonard 2003, Klaus & Bergmann 2020). At small to larger 

scales, such mosaics of different successional stages may result from forest disturbances such as fire, 

wind throw, snow damage, or bark-beetle infection (Scherzinger 1976; Swenson 1995; Bergmann et al. 

1996; Åberg et al. 2003). Generally, the close vicinity of dense coniferous cover and deciduous food trees 

of the genera Betula, Salix, Alnus, Populus, Sorbus, and Corylus,  which provide buds and catkins as the 

main winter food, seems to be crucial for this small, monogamous, forest-dwelling grouse (Ludwig & 

Klaus 2016). Conifers of the genera Picea, Abies, Pinus, and to a lesser extent Larix (in NE Siberia, 

Andreev 1980) provide cover, lowering the predation risk of hazel grouse by numerous predator species. 

In Central and Eastern Europe, buds of beech Fagus silvatica are also a winter food source. 

Except for the Alps, the Bohemian Forest is the largest area occupied by hazel grouse in Central 

Europe (Klaus 1991, 1995, 1996, Klaus et al. 2003). Before 1950, the density of this species in the spruce 

(Picea abies)-dominated landscape was low, but later an increase was observed, apparently due to habitat 

regeneration and extension, due to the abandonment of fields and meadows on huge areas since 1945. In 

addition to the natural regeneration of pioneer trees in all suitable habitats, spruce was planted, mostly in 

small plots forming mosaics with a high density of forest edges throughout the whole region. The increase 

in the amount of young mixed forests was accompanied by a pronounced increase in hazel grouse 

numbers (Kučera 1975, Klaus 1995, 2007, Klaus & Ludwig 2015, Ludwig & Klaus 2017). 

Long-term field studies provide valuable data about animal populations. In practice, this type of 

data often contains many missing values. Simple comparisons of the bird numbers between years do not 

consider spatial and temporal effects, such as overdispersion and serial autocorrelation, and may thus 

yield population and trend estimates that are different from the true population state (ter Braak et al. 

1994). By using models that make assumptions about the structure of the counts, it is possible to obtain 

better population indices that also include estimates about their precision. In this study, we calculated 

population trends for hazel grouse in the Bohemian Forest applying a loglinear Poisson regression method 

and using the full set of hazel grouse sites over a 48-year period. We compared the outcome with 

previously obtained indices, calculated as the proportion of occupied among the investigated sites. We 

report here on the longest monitoring period (48 years) on hazel grouse in Central Europe. 

 

Methods 

Study area 

Hazel grouse were monitored during 1972-2019 in the central part (District Klatovy, Czech Republic) of 

the Bohemian Forest (Šumava in Czech, Bayerischer-Böhmerwald in German). Our 100-km² study area 

(Figure 1) covered altitudes between 600 m (Rejstejn) and 1,253 m a.s.l., (mount Antigl/Sokol, near 

Horska Kvilda). The Bohemian Forest is an extensive, 120 km-long mountain range along the border 
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between the Czech Republic, Germany, and Austria. It is one of the geologically oldest mountain ranges 

in Central Europe.  
 

 
 

Figure 1. Location of the study area (hatched rectangle) in the central part of the Bohemian Forest, 

including the small town of Kašperské Hory at its northern edge. Dark-grey areas show national parks 

Šumava (north of the national border) and Bavarian Forest (south of the national border), light-grey 

areas indicate Bohemian Forest Landscape Reserves (north of the national border) and Bavarian Forest 

Nature Park (south of the national border). The white box on the inset map (upper right) depicts the 

position of the national parks along the German–Czech Republic border. 

 

 

This makes Šumava a special case in Central Europe, because it is a rare example of hazel 

grouse increase in recent times (Klaus 2007). Another example was reported from the Southern French 

Alps (Montadert & Leonard 2003, Montadert 2005, 2014, Montadert & Klaus 2011). 

In 1991, the National Park "Šumava" (Bohemian Forest - 68,520 ha) was founded and about 

60% of our study area became part of this reserve. In contrast to the IUCN rules, timber harvesting was 

stopped in only 13%, today increased to 29% (1
st
 zone), of the national park area. About 40% of the study 

area is located outside the national park and has been managed by forestry, like large parts of the national 

park, with increasing intensity.  

 

Detection of hazel grouse presence (detection of occupancy) 

Here we use the term “hazel grouse site” or ”site” instead of ”territory”, because most of the indications 

of hazel grouse presence were found by indirect evidence and not by territorial activities of the birds 

responding to play-back of the territorial song. All sites where hazel grouse had been found at least once 

since 1972 got unique numbers (1-134) and were mapped. An increasing, varying part of the sites (few at 

the beginning and > 30-75 sites since 1980) were examined yearly (exceptions: 1977/78, 1993, 2016-18) 

up to 2019 along fixed routes (in total 110 km, Klaus 1995, 1996) using indirect indications (dust-bathing 

places, droppings, feathers and tracks) and by testing the reactions of males to whistling, following the 

methods described by Wiesner et al. (1977) and Swenson (1991a). All the positive sites had adequate 

habitat quality, as indicated by the presence of hazel grouse over several years, by habitat descriptions in 

the literature (Pynnönen 1954, Swenson 1995, Bergmann et al. 1996), and own measurements (Klaus 

1996, Swenson & Klaus, unpubl.). The proportion of occupied sites was estimated after the break-up of 

broods in October. All data on density are indices rather than direct counts: The “index of density” of a 
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given year is defined as the quotient between the number of occupied sites and the number of sites 

investigated for the presence of hazel grouse. At every hazel grouse site, negative factors (damages 

caused by forestry resulting from activities in the present year, presence of humans during investigation, 

habitat loss by ongoing succession) were recorded during two periods (2007-2011 and 2012-2015 and 

2019). 

 

Statistical Methods 

Our data base contained investigations of 134 hazel grouse sites over 48 years (1972–2019). The total of 

these 6,432 (134 sites x 48 years) combinations contained 26.6% observed counts per site. We used R (R 

Core Team 2015) and TRIM (Trends and Indices in Monitoring Data), implemented in the rtrim package 

(Bogaart et al. 2016), to analyze the long-term hazel grouse population trend . Based on (typically 

incomplete) count data, TRIM is used to estimate the growth and decline of animal populations. The 

statistical method is loglinear Poisson regression that utilizes the observations and predicts missing counts 

during the modelling process. Annual and area effects, as well as missing counts, are taken into account 

to determine annual indices, trends, and their standard errors (ter Braak et al. 1994). In addition, the 

model considers overdispersion, i.e., the deviation of the variance from the mean of a Poisson 

distribution, as well as serial autocorrelation, i.e., the time dependence of a count on its predecessors 

(Pannekoek and Van Strien 2005). We deployed TRIMs model type 2, because, in addition to area 

effects, it also allows linearly changing trends to best describe the increases and decreases in the 

population. We included a binary covariate to test for trend differences at altitudes up to 900 m and 

above. 

For a simple comparison of the mean numbers of monitored transects affected by forestry, 

tourism, or habitat loss during two periods consisting of five years each (2007-11 and 2012-15, 2019), we 

applied Welch two-sample t-test, a variant of the paired t-test assuming unequal variances. We also tested 

visitor numbers (obtained from the administration of Šumava National Park) in four districts as predictors 

of the index values from our model using a generalized linear model (GLM).  

 

Results 

Population trend 

A first model with constant trend was not significantly different from a loglinear Poisson model (Chi-

square = 614.6, df=1575, p=1.0) and thus achieved a good fit. Over the entire period from 1972 to 2019, 

the model showed a slight population decrease.  The average decrease was 0.6% per year and close to 

significant (p = 0.06) TRIM therefore interpreted the population trajectory as stable (Table 1). 

 

 

Table 1. Trend coefficients for the model of the hazel grouse population with constant trend. The 

coefficients are given in additive (add) and multiplicative notation (mul) with their standard errors (se). 

 

from upto add se_add mul se_mul p meaning 

1972 2019 -0.0061 0.0032 0.9940 0.0032 0.0622 Stable 

 

 

Based on inspection of the raw data and prior knowledge from field surveys, we included the 

year 2007 as a change point into the model. This resulted in an improved version of the model (ΔAIC=-

5.03) predicting a stable population until 2007 (p=0.83) and a population decrease of -3.8% per year 

(p<0.05) for the last 13 years (Table 2). 

 

 

Table 2. Trend coefficients for the model with changing trends for the hazel grouse population. The 

coefficients are given in additive (add) and multiplicative notation (mul) with their standard errors (se). 

 

from upto add se_add mul se_mul p meaning 

1972 2007 0.001 0.004 1.001 0.004 0.833 Stable 

2007 2019 -0.038 0.014 0.963 0.014 0.022 Decrease (p<0.05) 

 

 

Inclusion of an altitudinal covariate did not result in significantly different trends on sites below   

and above 900 m (p=0.72). 



Grouse News 60  Newsletter of the Grouse Group 

 13 

 

At first sight, the simple trend index (proportion occupied/ investigated sites in a given year) 

reasonably followed the modelled trend index (Figure 2). However, it tended to underestimate the stable 

population until 2007, with values outside the confidence limits of our model prediction, and to 

overestimate the declining population after 2007. 

 

Figure 2. Index curve (bold red line) of the hazel grouse population in the Bohemian Forest from 1972 to 

2019 (red bar = standard error) and its 95% confidence limits (dashed red lines) based on the loglinear 

Poisson-regression model. 1972=100%. Black lines and circles show a simple index calculated as the 

proportion between positive sites and investigted sites (samples), the number of investigated sites per 

year is indicated by small numbers above circles(see Methods for details). 

 

 

Negative impact of forestry and disturbance by tourism on hazel grouse 

Industrial forestry characterized by the use of heavy machines on large areas, building of transport lines 

and forest roads, clear-cutting, thinning operations in young spruce plantations, and removal of pioneer 

trees  (birch, aspen, rowan, willow) increased from an average of 5.6 monitored transects per year by a 

factor of 1.3 to 7.4 monitored transects per year (Welch two sample t-test: t= -1.57, df=7.82, p=0.15) from 

2007-2011 to 2012-15/19. After the strong wind fall „Kyrill“ in 2007, there was also an increase in 

negative factors in 2007-2011, as compared with the period before. The negative impact of clear cutting 

and creation of monocultures of spruce is additive within the two periods. Therefore, we summed up the 

negative events for both periods resulting in a combined factor of 2.3. 

Disturbance by touristic activities increased by a factor 2.5 from 1.6 transects to 4 transects per 

year from within the two periods (Welch two sample t-test: t= -1.98, df=4.97, p=0.10). The trend indices 

from our best model were negatively related to increasing visitor numbers in the district “Kašperské 

Hory”, which includes most of the study area (Figure 3). Visitor numbers more than doubled during the 

period 2004-2019.  
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Figure 3. Relationship between the modelled hazel grouse index and the number of visitors in district 

“Kašperské Hory” during the last 16 years (2004-2019). 

 

 

Though causation cannot be inferred due to simple temporal correlation and a spatial sample size 

of N=1, we nevertheless present the result due to its high significance (p=3.81e-07, AIC=-41.8). To 

overcome the causation problem at least partially, we tested visitor numbers in three neighboring districts 

with less coverage of our study area. This resulted in only one district (Březník) also showing a negative 

relationship with the index values, but at lower significance (p<0.01) and higher AIC value (AIC=-23.8). 

Index values were not linked to visitor numbers for the district “Rokyta” (p=0.49) and were positively 

linked to those from the district “Poledník” (p<0.01, AIC=-23.2). 

In even-aged plantations, habitat loss in some hazel grouse sites was driven by the succession 

from young to mature forest stands, with reduced cover in mature stands. Habitat loss affected on average 

1.6 transects per year during the period 2007-2011 and 3.2 transects during the following five years 

(Welch two sample t-test: t= -1.91, df=7.50, p=0.09). Given that this effect is also cumulative, a 3-fold 

increase in sites unsuitable to hazel grouse must be assumed. 

 

Discussion 

With the methods we have used, we were able not only to estimate the population index more reliable 

than in earlier analyses, but also to provide precision estimates that increased the credibility of trends over 

the long time series of 48 years. Results showed a clear decline in the hazel grouse population since 2007, 

which was probably due to several factors, discussed below. In the study area, different forest types are 

linked to the altitudinal gradient, with alder, birch, and hazel more frequent in valleys up to 900 m and 

spruce-beech forest at higher elevations. However, we did not find trend differences at different altitudes, 

which indicated that factors driving population trends and recent declines affected all forest types and 

operated at large spatial scales. 

There are only few recent studies on hazel grouse habitat choice in Central Europe. Based on 

data from the nearby Bavarian Forest National Park, Müller et al. (2009) built a predictive habitat-

suitability model for hazel grouse showing that habitat heterogeneity, stand structure, presence of 

mountain ash and willow, root plates of fallen trees, and borderlines proved to be predictive variables. In 

the northern Carpathians (Southern Poland), the most important factors were the presence of bilberry 

Vaccinium myrtillus, gap structure, and the presence of pioneer trees (Kajtoch et al. 2012). In the Swiss 

Alps, hazel grouse preferred spruce stands with high portions of tall rowans Sorbus aucuparia, forest 

edges, and dense shrub layers. At the larger scale, a diverse mosaic of canopy closure and stand structure 

was preferred (Schäublin and Bollmann 2011). Matysek et al. (2019) described the dependence of hazel 

grouse on gap structure in mixed forests of Poland. 



Grouse News 60  Newsletter of the Grouse Group 

 15 

 

Our earlier studies in the Bohemian Forest showed that the probability of occupancy by hazel 

grouse for a given habitat site increased with growing tree species richness. Probability of occurrence 

culminated in young age-class forests between 20 and 40 years. Stands > 50 years old lost habitat quality 

due to lack of ground cover.  In contrast, multi-layered old-growth forests also were used by hazel grouse 

(Klaus 1996). In earlier studies, we found that site occupancy by hazel grouse in the Bohemian Forest was 

high in dense spruce forests characterized by short sighting distances (>20 m). It increased sharply with 

small proportions of deciduous trees (5-10%) in conifer-dominated forests. Other elements that were 

positively associated with hazel grouse site occupancy were the presence of anthills and fallen logs, well 

developed herb cover, and high bilberry cover and negatively with a higher proportion of grass cover 

(Klaus & Ludwig 2015, Ludwig & Klaus 2016). In addition, the hazel grouse, as a poor disperser, is 

sensitive to habitat fragmentation (Swenson 1991b, Åberg et al. 2003, Klaus & Sewitz 2000, Montadert 

& Klaus 2011). 

In the period up to 2006, we found no decline in hazel grouse density in the study area. From 

2007 to the present, the indices of density dropped obviously. This decline (Table 2, Fig. 2) could be 

driven by several factors. In accordance with literature (Bergmann et al. 1996 for a review), habitat loss 

by succession, resulting in older forest stands at the one hand, and strongly increasing forestry 

(pronounced after windfall by “Kyrill” in 2007) on the other hand probably played the major role, due to 

timber harvest by clear cutting for benefit and increased after wind fall and bark-beetle damage, removal 

of pioneer trees in spruce plantations, high density of red deer  Cervus elaphus that damage deciduous 

trees and bilberry as dominant winter food, and last but not least disturbance by increasing touristic 

activities (Klaus 2014). Our results suggested indeed that, beside forestry operations and succession, 

declines during the last decade may be due to the rising attractiveness of Šumava National Park to 

tourists, such as hikers, skiers, and mountain bikers. 

Effects of climate change on hazel grouse was not a topic of our studies. Nevertheless, the 

increase of bark-beetle damage to spruce plantations was obviously one reason for the fast growth in 

forest activities. In a long-term aspect, habitats could improve after bark-beetle attack, when pioneer trees 

in young mixed forests are allowed to develop in the openings. The explosion of bark-beetles, resulting in 

dead wood, natural rejuvenation, and enrichment of structures in the Šumava and Bavarian national parks, 

were reported to favour the increase of both capercaillie Tetrao urogallus and hazel grouse there (Klaus 

2009, Kortmann et al. 2018). 
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Evaluation of 10 years Black Forest capercaillie action plan: declining 

population trend and deficits in the implementation of conservation 

measures 
Annika Döpper, Anne Ulrich and Joy Coppes 

  
Although the worldwide population of Western capercaillie (Tetrao urogallus), from here on referred to 

as capercaillie, is not considered to be threatened (least concern) (BirdLife International 2016), many 

local populations, especially in central Europe, have gone extinct or are declining (Storch 2007). This is 

also the case in the Black Forest in southwestern Germany: Due to a decreasing population a management 

scheme, the “capercaillie action plan” was established in the year 2008 (Suchant and Braunisch 2008). 

This management scheme includes an area wide spatially explicit prioritization identifying both habitats 

and areas important for habitat connectivity (corridors) relevant to ensure long-term metapopulation 

persistence. Based on scientific knowledge and practical experience and in collaboration with all 

responsible stakeholder groups an extensive set of conservation measures was defined addressing all 

causes known to play a role in the decline of the species. The main goals of the action plan are: I) 

conserving or increasing the population size of approximately 300 lekking males (in the year 2007), II) 

increasing the capercaillie distribution area and III) increasing the connectivity between the four 

subpopulations to allow individuals to move between populations and ensure genetic exchange.  

Ten years into its implementation the capercaillie action plan was evaluated in 2019. The 

evaluation team consisted of researcher from the Forest Research Institute Baden-Württemberg (FVA) 

and four capercaillie experts from outside of the Black Forest and worked closely together with an 

advisory board of local stakeholders. The evaluation analysed to what extent the goals were achieved, to 

what extent the proposed measures in 2008 still keep up to up-to-date scientific knowledge, to what extent 

the measures were actually implemented and factors influencing implementation. 

 

The goals of the action plan could not be achieved 

The evaluation showed that goals of the action plan have not (I and II) or only partially (III) been 

achieved: 

I. The population size, reflected by the yearly counting of males at lekking sites, continues to 

decrease. After the population trend has been stable from 2008 to 2012, the numbers of males 

dropped rapidly (Coppes et al. 2019b). In 2008 a total 319 males displaying at lekking places 

were counted. In 2018 the number decreased to 167 males and in 2019 only 135 males have been 

observed. Recent counts in spring 2020 reveal 136 males at lekking sites (Figure 1).  

 

 
 

Figure 1: The number of lekking males counted per year. The evaluation period is highlighted in red. The 

first reliable lek-counts are from 1971 (Roth 1974). The data is collected in a collaboration of the forest 

research institute (FVA), hunting associations (district Freiburg, counties of Freudenstadt and Calw) and 

the Black Forest national park. In 2013 and area wide mapping was not possible due to bad weather 

conditions. 
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II. The capercaillie distribution area is mapped in five year periods. Since the mapping 2004-2008 

the distribution area was reduced from 515 km² to 344 km² in 2014-2018 (Coppes et al. 2019b). 

This trend is seen in all four subpopulations (Figure 2).  

III. Connectivity has been measured by identifying movements of individuals between 

subpopulations via genetic analysis of their droppings. The analysis showed that individuals can 

move between subpopulations, but also revealed in increasing genetic differentiation between 

the subpopulations. These results indicate that the genetic exchange and thus the connectivity 

between subpopulations is reduced (Coppes et al. 2019a). 

 

 

 
 

Figure 2: Distribution area of capercaillie in the Black Forest, every raster cell represents a square 

kilometre, in the four subpopulations (North, Central, Baar, South) in three different time periods (1989-

1993, 2004-2008, 2014-2018). The inlay map shows the location of the Black Forest (red) in Germany. 

 

 

Measures as part of the capercaillie action plan are still of highest relevance 

The four capercaillie experts from outside of the Black Forest compared the proposed measures in 2008 

to up to date knowledge and found that the action plan and its measures have not lost relevance to counter 

the negative population trend. However, the sheer number of measures (43 single measures) and lack of 

prioritization within these was seen as obstacles to its efficient implementation. For future efforts it is thus 

recommended to concentrate on those measures with highest and most immediate effect on the 

population.  

  



Grouse News 60  Newsletter of the Grouse Group 

 19 

 

Insufficient implementation of measures explain inadequate results of the action plan 

The action plan includes 43 single measures encompassed by political and administrative decisions. The 

measures differ a lot in their direct and indirect consequences for the capercaillie population. The 

evaluation revealed that while many stakeholders actively engaged in the protection of the species, the 

implementation of measures remained insufficient and important milestones could not be reached. 

Although the reasons for the unsatisfactory implementation are multifaceted and complex, the evaluation 

depicts lessons learned for those measures considered to have the highest effect on the population: 

 

Increasing habitat suitability: 

The action plan includes detailed specification on the area of essential habitat structures (i.e. clearings and 

stands with low canopy cover) needed for conservation of capercaillie. Aerial stereo photographs revealed 

that these essential habitat structures did not increase as planned, but actually halved between 2010 and 

2018 throughout the Black Forest. Group discussions with local foresters and hunters that took place in 

the context of the evaluation identified key challenges for implementation of measures - including 

insufficient integration of protection measures in existing instruments for planning and controlling of 

forest administrations and lack of an implementation monitoring system, both  resulting in concrete 

activities remaining up to the motivation of the individual. 

 

Reducing human disturbance:  

The Black Forest is intensively used for recreational activities, which can have negative effects on 

capercaillie (Summers et al. 2007, Moss et al. 2014, Coppes et al. 2017). The measures to reduce negative 

effects of recreational activities (i.e. defining wildlife refuges, visitor management) have not been 

implemented sufficiently, which is mainly due to lack of managing and monitoring the implementation of 

planned measures and unclear responsibilities.  

 

Reducing predation pressure:  

The predation pressure, mainly of red fox (Vulpes vulpes) could not be reduced as planned. It could be 

shown that to achieve this goal volunteer engagement must be complemented by professionals that are 

explicitly responsible to reach defined targets. 

 

Outlook 

Based on the evaluation and previous implementation experience an improved management scheme is 

currently compiled. It is based on the action plan, and should include less but more concrete measures. 

This should be accompanied by an improved administrative control and a monitoring of the 

implementation of measures to ensure implementation. The capercaillie experts from outside of the Black 

Forest, local stake holders and the evaluation team  are convinced that if practitioners, politicians, nature 

conservationists and all other stakeholders cooperate and intensify the conservation efforts by 

implementing the conservation measures the extinction of capercaillie in the Black Forest can be 

prevented. 
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The impact of wind turbines on capercaillie (Tetrao urogallus) – 

Summary of an international research project 
Joy Coppes, Kurt  Bollmann, Veronika Braunisch, Wolfgang Fiedler, Veronika 

Grünschachner-Berger,  Pierre Mollet, Ursula Nopp-Mayr, Karl-Eugen Schroth, 

Ilse Storch, Rudi Suchant 
 

Wind turbines are being constructed at an increasing pace worldwide, leading to concerns about their 

detrimental effects on wildlife. Previous studies have found effects on wind turbines on grouse species 

including spatial avoidance, displacement of lekking or nesting sites, or on the time invested in breeding 

vs. non-breeding behavior as well as collisions with wind turbines. We studied the effects of wind 

turbines on capercaillie (Tetrao urogallus) in an international research project. Over a five years period, 

we studied whether wind turbines affect capercaillie in terms of habitat use, stress physiology and 

reproductive success. 

By systematically mapping indirect signs of capercaillie presence (e.g. feathers, droppings) in 

Germany, Austria and Sweden as well as by tagging capercaillie with GPS-transmitters in Sweden we 

found that wind turbines reduced the probability of habitat use in their surroundings, indicating net habitat 

deterioration. This effect was detectable up to 650 m (indirect signs) and 850 m (GPS-transmitters) 

distance from the turbines. We could identify which oft the tubine-predictors (i.e. proximity, shadow 

flickering, noise) caused this effect, since we could not disentangle them due to their high collinearity. 

The tagged birds further showed a reduced habitat selection close to roads which had been constructed for 

the maintenance of wind turbines, indicating an additional indirect effect of wind turbines on capercaillie. 

By measuring stress hormone metabolites in fecal droppings, no effect of wind turbines on capercaillie 

stress hormone levels was found. Reproductive success was only investigated in the Swedish study area. 

Thereby, we found no difference between the wind park and a reference area without wind turbines. 

Reports on documented cases of lethal collisions of capercaillie with wind turbines provide evidence for a 

further impact of wind turbines on the species, however, until this point systematic studies regarding the 

collision risk of capercaillie with wind turbines are still missing.  

For future wind turbine construction plans, several effects must be considered: Reduced habitat 

use, as a form of net habitat deterioration, both around the turbines and around the roads constructed for 

permanent maintenance of wind turbines, and collisions with wind turbines. 

First publications related to the project: 

Final report (German): https://www.fva-

bw.de/fileadmin/user_upload/Abteilungen/Wald_und_Gesellschaft/Wildtieroekologie/Waldvoegel/Projek

tabschlussbericht_Auerhuhn_Windenergie__3_.pdf 

The impact of wind energy facilities on grouse: a systematic review: 

https://www.cb.iee.unibe.ch/unibe/portal/fak_naturwis/d_dbio/b_ioekev/abt_cb/content/e58879/e337551/

e920289/e920373/Coppes_JOrn2020_eng.pdf  

Consistent effects of wind turbines on habitat selection of capercaillie across Europe: 

https://www.cb.iee.unibe.ch/unibe/portal/fak_naturwis/d_dbio/b_ioekev/abt_cb/content/e58879/e337551/

e920289/e947588/Coppes_BioCon2020_eng.pdf  
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Decline of the boreal willow grouse (Lagopus lagopus) has been 

accelerated by more frequent snow-free springs 
Markus Melin, Lauri Mehtätalo, Pekka Helle, Katja Ikonen & Tuula Packalen 
 

Abstract 

Climate change has influenced a range of species across the globe. Yet, to state a noted decline in the 

abundance of a given species as a consequence of a specific environmental change, for instance, spatially 

explicit long-term data are a prerequisite. This study assessed the extent to which prolonged snow-free 

periods in autumn and spring have contributed to the decline of the willow grouse, the only forest grouse 

changing into a white winter plumage. Time-series data of willow grouse numbers from summer surveys 

across the study area were integrated with local data on weather (snow cover), mammalian predator 

abundance and hunting intensity. Modelling was conducted with a hierarchical Bayesian Poisson model, 

acknowledging year-, area- and location-specific variability. The results show that while willow grouse 

numbers had decreased continuously across the study landscapes, the decrease was accelerated at the sites 

where, and during the years when the preceding April was the most snow-free. This indicates a mismatch 

between the change into a white winter plumage and the presence of snow, turning the bird into an ill-

camouflaged prey. The results thus also confirm past hypotheses where local declines of the species have 

been attributed to prolonged snow-free periods. Across our study area, autumns and springs have become 

more snow-free, and the trend has been predicted to continue. Thus, in addition to conservation actions, 

the future of a species such as the willow grouse is also dependent on its ability to adapt to the changed 

environmental conditions. 

For more information see: https://rdcu.be/b3Llc 

https://natureecoevocommunity.nature.com/posts/camouflage-is-great-except-when-something-screws-

things-up 
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Grounds for improving the implementation of game-oriented forest 

management – A double sampling survey of Finnish forest owners and 

professionals 
Piia Ikonen, Mirja Rantala, Janne Miettinen, Suvi Kuittinen, Teppo Hujala, Lauri 

Mehtätalo and Ari Pappinen.
 

 

Abstract 

The aim of the study was to evaluate the current level of awareness, implementation and need for 

knowledge of game-oriented forest management (GOFM) among forest owners and professionals. This 

information is necessary to understand the grounds for improving awareness and implementation of new 

forest management guidelines and to evaluate suitable policy instruments for the future. The study joins 

the body of research on innovation diffusion and institutional adaptation, in regard to new forest 

management methods. Our results from Finland indicated that a high proportion of forest owners have not 

adopted GOFM, despite the information provided. A wider implementation of the method might require 

other knowledge dissemination methods, such as providing tangible examples and peer learning to forest 

owners. The role of forest professionals as change agents was seen to be important for the generalization 

of GOFM among forest owners and inside institutions. The observed level of awareness of GOFM and its 

implementation among forest owners, and the engagement of professionals reflects a situation where the 

informing process is ongoing, and where the forestry advisors need tools to engage forest owners more 

effectively. At the same time, it is difficult to estimate the effectiveness of the voluntary-based approach 

of GOFM. In this study, the double sampling design removed volunteer bias and increased the reliability 

of the results. 

 

https://rdcu.be/b3Llc
https://natureecoevocommunity.nature.com/posts/camouflage-is-great-except-when-something-screws-things-up
https://natureecoevocommunity.nature.com/posts/camouflage-is-great-except-when-something-screws-things-up
mailto:markus.melin@luke.fi
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Keywords. Game-oriented forest management, Forest owners, Forest professionals, Double sampling, 

Survey, Knowledge dissemination. 

 

For more information see: https://www.sciencedirect.com/science/article/pii/S1389934119301807 

This paper will be part of the future PhD thesis of Piia Ikonen. 

 

Piia Ikonen, University of Eastern Finland, School of Forest Sciences, Yliopistokatu 7, Joensuu FI-80100, 

Finland. piia.ikonen@uef.fi. 

Mirja Rantala, Finnish Wildlife Agency, Sompiontie 1, Helsinki FI-00730, Finland. 

Janne Miettinen, Finnish Wildlife Agency, Ratatie 41, P.O. Box 35, Muhos FI-91501, Finland. 

Suvi Kuittinen, University of Eastern Finland, School of Forest Sciences, Yliopistokatu 7, Joensuu FI-

80100, Finland. 

Teppo Hujala, University of Eastern Finland, School of Forest Sciences, Yliopistokatu 7, Joensuu FI-

80100, Finland. 

Lauri Mehtätalo, University of Eastern Finland, School of Computing, Länsikatu 15, Joensuu FI-80110, 

Finland. 

Ari Pappinen, University of Eastern Finland, School of Forest Sciences, Yliopistokatu 7, Joensuu FI-

80100, Finland. 

 

 

Fall diet in sharp-tailed grouse (Tympanuchus phasianellus jamesi) and 

consumption of the grasshopper Melanoplus dawsoni in Alberta, 

Canada 
Sejer D. Meyhoff, Daniel L. Johnson and Scott Bazinet 
 

Abstract 

Sharp-tailed grouse (Tympanuchus phasianellus) are an important component of northern grassland 

foodwebs, a reliable indicator species, and considered to be valuable to the preservation of biodiversity. 

Ecological stressors imposed on this species include habitat alteration, fragmentation, encroachment from 

agricultural development, insecticides, and the effects of climate change on prairie landscapes, all of 

which have the potential to alter food availability and trophic dynamics. Insects and spiders are an 

important food source for many grassland birds. The ecological roles of many arthropod species as prey 

and as contributors of other important ecosystem services remain relatively unexplored. This study 

examined esophageal crop contents from 164 plains sharp-tailed grouse (T. phasianellus jamesi) that were 

collected in 2017 and 2018 from three sites in southern and central Alberta, Canada. The remains of 

grasshoppers (Orthoptera: Acrididae, 18 species) were detected in 80% of esophageal crops collected in 

September, and 31% in October. Of the grasshopper samples, 91% and 63% respectively, were a single 

species identified as Dawson's grasshopper (Melanoplus dawsoni). Juvenile grouse consumed more 

grasshoppers than adult grouse in all cases. Studies on other gallinaceous gamebirds have also identified 

frequent consumption of single arthropod species, likely due to the range, catchability, and abundance of 

these species at certain times of year. This non-pest grasshopper species appears to form a significant part 

of the food supply for sharp-tailed grouse in the fall. Species-level arthropod ecology can contribute to a 

better understanding of ecosystem stability, optimal land management practices, and previously 

unexplored food web connections. 

 

Keywords: Tympanuchus phasianellus jamesi, Grassland food webs, Grassland insects, Melanoplus 

dawsoni, Fall diet, Esophageal crops 

 

Sejer D. Meyhoff, Daniel L. Johnson, Scott Bazinet, University of Lethbridge, Department of Geography 

and Environmental Science, 4401 University Dr W, Lethbridge, AB T1K 3M4, Canada 

Sejer.meyhoff@gmail.com 

 

Meyhoff, S., D.L. Johnson, S. Bazinet. 2020. Fall diet in sharp-tailed grouse (Tympanuchus phasianellus 

jamesi) and consumption of the grasshopper Melanoplus dawsoni in Alberta, Canada. Food 

Webs, 24. https://doi.org/10.1016/j.fooweb.2020.e00153. 

Printed by the permission of the publisher 
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Prairie Grouse Population Trends and their Historical Drivers in the 

Nebraska Sandhills. 
Danielle Berger 
 
Thesis Abstract 

Population monitoring data collected by state and federal agencies provide a long-term record of 

abundance trends, but protocols are not explicitly designed to quantify drivers of those trends. Knowledge 

of population drivers is critical to the mechanistic understanding of population dynamics that underpins 

vital rate-driven conservation and management practices. However, longitudinal studies designed with a 

focus on population drivers are rare. Historical monitoring data, although it was collected for a different 

purpose, could potentially be leveraged to provide information on population drivers if combined with 

long term data sets that describe environmental covariates at similar spatial and temporal scales.  

The Nebraska Game and Parks Commission (NGPC) has monitored greater prairie-chicken 

(Tympanuchus cupido pinnatus) and plains sharp-tailed grouse populations (Tympanuchus phasianellus 

jamesi), collectively known as prairie grouse, since the 1950s. Spring breeding ground counts and wing-

ratio data collected from harvested birds serve as long-term indices of abundance and production, 

respectively. These indices are used to evaluate prairie grouse population trends but may provide insight 

into drivers of abundance and production if related to spatio-temporal variation in environmental factors. 

Understanding the processes shaping populations is particularly important for prairie grouse because both 

greater prairie-chickens and sharp-tailed grouse are species of conservation concern in portions of their 

respective ranges. My research modeled long-term, species-specific spatial and temporal trends of prairie 

grouse abundance and production and their drivers in the Nebraska Sandhills using NGPC’s historical 

monitoring data. Prairie-chicken populations have increased since the 1950s while sharp-tailed grouse 

populations have remained stable or slightly declined. Production of both species has decreased over 

time. These population trends arise in the context of a dynamic landscape where factors affecting prairie 

grouse demography vary across space and change over time. I created indices representing raptor 

predation and hunting pressure, cropland, hay and CRP acreage, cattle stocking rate, drought and winter 

severity, all of which are landscape-level factors known to influence prairie grouse populations. I 

connected population trends to hypothesized drivers using a mechanistic modeling framework where 

environmental covariates explain variation in prairie-chicken and sharp-tailed grouse population growth 

rates. I used a variable selection approach to determine which covariates most strongly influenced 

population trends.  

The most competitive greater prairie-chicken model included negative density dependence and a 

positive effect of increased precipitation on population growth rates. The sharp-tailed grouse model that 

received the most support included negative density dependence and a negative effect of increasing 

cropland acreage. The effect of grazing was also strongly supported for both species, although the effect 

was positive for prairie chickens and negative for sharp-tailed grouse. While prairie-chickens and sharp-

tailed grouse have traditionally been managed as a single species because of their similar resource needs, 

my findings suggest that prairie grouse conservation measures may be more successful if they are tailored 

to each species. My study provides a framework for wildlife managers to use historical count-based 

monitoring records and free, publicly available environmental data to explore population drivers in 

addition to abundance trends. 

 

Berger, D. J. 2020. Prairie grouse population trends and their historical drivers in the Nebraska Sandhills. 

Thesis, University of Nebraska - Lincoln, USA. 

The full thesis is available for download at: https://digitalcommons.unl.edu/natresdiss/ 

 

Danielle Berger, University of Nebraska, Lincoln, USA, danielle.j.berger@gmail.com.  
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 CONFERENCES 

 

 

Grouse presentations at 2020 Wildlife Society Conference 
Don Wolfe 
 

Like many colleagues in North America, a yearly highlight has always been attending The Wildlife 

Society’s Annual Conference, normally with the opportunity to see all the latest field equipment on 

display, normally to view or listen to dozens of grouse presentations, normally to interact with 

undergraduate and graduate students who are the future leaders in our profession, and normally to catch 

up with friends and colleagues that you haven’t seen in the past 12 months.  But, so much for normal.  

The 27
th

 Annual Conference was entirely virtual, and although much of which has made the conferences 

so enjoyable in the past was missing, there were a record number of 2525 registered attendees (likely due 

to an elimination of travel costs and reduced registration fees), and the advantage of seeing presentations 

“on demand”, thus eliminating the conflicts that occasionally arise from concurrent sessions.  In total, 

there were 21 presentations on grouse.  As has been the case in recent years, the presentations were 

dominated by sage-grouse (10) and prairie-chickens (6).  Abstracts are below. 

 

Impacts of subsidized ravens on Greater Sage-Grouse populations within 

sagebrush ecosystems of western North America.   
Shawn O’Neil; Peter Coates; Seth Dettenmaier; Brianne Brussee; Pat Jackson; Jonathan Dinkins; 

Joseph Atkinson; David Delehanty 

 

Anthropogenic modification to ecosystems can result in the redistribution of higher trophic level species. 

Predator-prey dynamics have been altered by the removal of top predators, and the subsidization of 

generalist mesocarnivore species. Anthropogenic subsidies often involve resource inputs into ecological 

systems that can directly benefit some species (i.e., mid-level species), while indirectly harming others, 

such as lower-level species that are not well-adapted to increased predation rates. An example of a native 

avian predator that has experienced population increase following anthropogenic subsidization is the 

Common Raven (Corvus corax; hereafter, raven). In sagebrush ecosystems of the western U.S., elevated 

raven populations appear to be suppressing population growth in Greater Sage-Grouse (Centrocercus 

urophasianus) through disruptions to reproductive behavior and demographic rates. Over the past 50 

years, raven populations have expanded dramatically in distribution and abundance, in large part due to 

increased resource subsidies from human infrastructure and land use activities. Concurrently, some sage-

grouse populations appear to be in decline where habitat conditions should be promoting species 

persistence. Using long-term monitoring data on sage-grouse and ravens in the northern Great Basin 

region, we observed that 1) ravens disrupt sage-grouse lekking behavior, 2) increased raven density is 

strongly associated with reduced sage-grouse nest success, and 3) negative trends in lek are linked with 

spatial variation in raven occurrence and density. Taken together, these results suggest urgency to address 

a growing management dilemma, as anthropogenic subsidies continue to facilitate raven population 

increases and expansion into the habitats of sensitive prey species. These findings are preliminary and 

provided to meet the need for timely best science. 

 

How we combined three quarters of a century of sage-grouse studies into a range-

wide demographic meta-analysis.   
Rebecca Taylor; Brett Walker; David Naugle 

 

Sage-grouse demography has been studied since the 1930s in a multitude of locales across the species’ 

range, but most studies have been only a few years long. We conducted a meta-analysis to provide a 

comprehensive view of sage-grouse demography and broad-based recommendations to enhance 

population growth. We applied search criteria to obtain 108 demographic rate studies, and we used 

information from the 50 studies that met our inclusion criteria. When needed, we applied post hoc-

corrections to make apparent rate estimates comparable to true rate estimates. We then described the 

distribution of each demographic rate over space and time with a mean and process variance estimated 

from a mixed effects model. These distributions allowed us to conduct a life-stage simulation analysis 

that identified which demographic rates had the largest per-unit effect on population growth and which 

explained the most variation in population growth. Both are critical because demographic rates that have 

the highest per-unit impact on population growth are often the rates that vary least in nature and may 
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therefore be less susceptible to management actions. To maximize population growth, management 

should simultaneously target female survival, chick survival, and nest success. High spatio-temporal 

variation in demographic rates indicates that while findings from short-term studies are important, they 

should be viewed with caution because a rate may be low for a few years as a result of natural variation. 

Our comprehensive meta-analysis has facilitated conservation of mesic habitats within sagebrush 

landscapes where females raise chicks because we demonstrated the importance of chick survival to 

population growth. Finally, because our meta-analysis can include mechanistic linkages between a 

management action (e.g., pinyon juniper removal), a demographic rate (e.g., nest success), and population 

growth, it has inspired new research on sage-grouse habitat management. 

 

Comparative genomic structure within Alaskan galliforms.   
Robert Wilson; Sarah Sonsthagen; Sandra Talbot 

 

In Alaska, resident avian species such as ptarmigan and grouse possess unique ecological traits and likely 

corresponding genomic variation, allowing them to thrive year-round in Arctic and sub-Arctic 

ecosystems. Specialization to synergistic effects of thermal and day-light regimes typified by the Arctic 

may have resulted in narrow response windows in resident species, potentially rendering them more (or 

differentially) impacted than migratory species to environmental change. We collected reduced 

representation genomic (ddRAD) data for ptarmigan (rock, willow, white-tailed) and grouse species 

(spruce, ruffed, and sharp-tailed) sampled along a latitudinal gradient (60-70°N) within Alaska. Our goals 

were to examine levels of genomic diversity and gene flow, and simultaneously identify loci in that may 

signal local adaptation to Arctic environments. Genomic diversity within Alaskan galliforms is arrayed 

differentially: weak to no genetic structure in rock ptarmigan (ΦST = 0.012; 0.009 within subspecies) and 

sharp-tailed grouse (ΦST = 0.012); isolation by distance in willow (ΦST = 0.023) and white-tailed (ΦST 

= 0.021) ptarmigan; and northern and southern clusters in spruce (ΦST = 0.036) and ruffed (ΦST = 

0.042) grouse. Patterns of genomic diversity coincide with physiogeographic features (e.g., mountain 

ranges) and highlight the importance of these environmental and ecological barriers shaping how genomic 

diversity is arrayed across the landscape. Lack of concordance in spatial patterns of genetic variation 

among certain species, and the presence of species-specific patterns, however, indicate that species 

behavior (movement, breeding, etc.) and habitat affinities still play key roles in driving the contrasting 

patterns of genomic structure among Alaska gallids. These findings highlight the importance of 

considering disparities in species’ life history traits when evaluating the influence of topographic features 

on the distribution of genomic diversity across the landscape in comparative analyses. 

 

Measuring height characteristics of sagebrush using imagery derived from small 

unmanned aerial systems (sUAS).   
Ryan G. Howell; Ryan R. Jensen; Steven L. Petersen; Randy T. Larsen 

 

In situ measurements of sagebrush have traditionally been expensive and time consuming. Currently, 

improvements in small Unmanned Aerial Systems (sUAS) technology can be used to quantify sagebrush 

morphology and community structure with high resolution imagery on western rangelands, especially in 

sensitive habitat of the Greater Sage-Grouse (Centrocercus urophasianus). The emergence of 

photogrammetry algorithms to generate 3D point clouds from true color imagery can potentially increase 

the efficiency and accuracy of measuring shrub height in sage-grouse habitat. Our objective was to 

determine optimal parameters for measuring sagebrush height including flight altitude, single- vs. double- 

pass, and continuous vs. pause features. We acquired imagery using a DJI Mavic Pro 2 multi-rotor 

Unmanned Aerial Vehicle (UAV) equipped with an RGB camera, flown at 30.5, 45, 75, and 120 m and 

implementing single-pass and double-pass methods, using continuous flight and paused flight for each 

photo method. We generated a Digital Surface Model (DSM) from which we derived plant height, and 

then performed an accuracy assessment using on the ground measurements taken at the time of flight. We 

found high correlation between field measured heights and estimated heights, with a mean difference of 

approximately 10 cm (SE = 0.4 cm) and little variability in accuracy between flights with different 

heights and other parameters after statistical correction using linear regression. We conclude that higher 

altitude flights using a single-pass method are optimal to measure sagebrush height due to lower 

requirements in data storage and processing time. 
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Human policy influences roosting ecology of an imperiled prairie grouse.   
Evan P. Tanner; Ashley M. Tanner; Samuel D. Fuhlendorf; Dwayne Elmore; Craig A. Davis; John A. 

Polo 

 

All animals must select sites to rest and may spend a large portion of their lives doing so. Yet until 

recently, logistical constraints often prohibited researchers from understanding roosting ecology for many 

species. With the advent of technology such as GPS transmitters, opportunities to obtain information on 

roosting sites were made easier, though roosting ecology is still largely understudied for many organisms. 

We sought to identify how landcover, anthropogenic features, and human policy (i.e., presence of the 

Conservation Reserve Program [CRP]) influenced roost site selection and movement patterns of the 

Lesser Prairie-Chicken (Tympanuchus pallidicinctus; hereafter “LPC”), a declining species of North 

American prairie grouse. From March to May 2013-2016, we captured and fitted GPS transmitters to 

LPCs within Beaver County, Oklahoma and set transmitters to obtain two nocturnal locations per 24-hour 

period, annually. We used discrete choice models and generalized linear mixed effects models to 

determine what influenced roost site selection and movements to roosting sites, respectively. Roost sites 

were closer to CRP, leks, and croplands than would be expected at random. Conversely, roost sites were 

located further away from shortgrass prairie, roads, and transmission lines than random locations. Based 

on standardized beta coefficients, the distance to the associated lek (β = -7.20, SE = 0.77) and CRP (β = -

4.21, SE = 0.54) were the two most influential variables on determining roost sites. Similarly, individuals 

traveled shorter distances to get to roost sites when the step length contained a greater percentage of CRP. 

However, movements to the roost were greater when a roost site was in CRP as opposed to outside CRP, 

suggesting individuals will travel longer distance to roost in CRP if they were located outside of CRP 

before sunset. Our results indicate that human policy is critical in influencing roosting ecology of LPCs 

within this region. 

 

Examining spatio-temporal dynamics of Nevada sage grouse lek counts using a 

marked point process.   
Cheyenne Acevedo; Perry Williams 

 

Wildlife populations fluctuate through time and space. Emerging statistical modeling techniques now 

permit us to address questions about wildlife population dynamics by leveraging information contained in 

spatial longitudinal count data. The Greater Sage-Grouse (Centrocercus urophasianus), is an indicator 

species for sagebrush communities, representing sagebrush quality and ecosystem function. Sage grouse 

conservation has led to long-term, and spatially widespread annual population counts during the breeding 

season. We used a marked point-process spatio-temporal statistical model to characterize spatio-temporal 

lek dynamics for the Nevada sage grouse population. We examined spatial and temporal factors driving 

lek count dynamics to understand colonization and abandonment processes for 1,948 leks across space 

and through time from 2000 to 2018. We addressed 1) how the overall sage grouse population changed in 

Nevada through time and 2) how the spatial dynamics of leks in Nevada changed through time to identify 

the spatial distribution and drivers behind lek colonization or decline. We identified where the population 

was doing well to understand what local or landscape features promoted a healthy population. We 

focused on exogenous factors such as vegetation, habitat, fire, and precipitation, and predicted that these 

variables would increase sage grouse lek attendance. This method produced two spatial surfaces for lek 

attendance and locations to highlight areas of lek count intensity. Understanding spatio-temporal sage 

grouse lek dynamics in Nevada can lead to practical conservation efforts to promote healthy sage grouse 

populations. 

 

Habitat selection and survival consequences for Greater Sage-Grouse during 

multiple reproductive life phases’   
Brianne Brussee; Peter Coates; Shawn O’Neil; Mark Ricca; Shawn Espinosa; David Delehanty 

 

Actionable science for species of conservation concern is enhanced by models that identify environmental 

factors driving linked resource selection and demographic responses during critical life stages. 

Accordingly, we evaluated factors influencing these responses for greater sage-grouse (Centrocercus 

urophasianus) during key reproductive phases (nesting and brood-rearing) across much of the Great 

Basin, comprising the southwestern extent of the species’ range. We evaluated 786 nests and 356 broods 

from 19 sites across 2009 – 2018. For each life stage, we fit macrohabitat environmental covariates to 

selection and survival models while accounting for differences in climatic conditions correlated with 

ecological productivity. For nesting, we found selection for greater sagebrush cover and height, elevation, 
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and herbaceous cover, while pinyon-juniper cover, transmission lines, and proportion of non-sagebrush 

shrub were avoided. Importantly, sage-grouse selected for greater herbaceous cover, but annual grass 

reduced nest survival. For brood rearing, sage-grouse selected areas with greater ecological productivity, 

greater proportion of shrub cover, and closer to water sources, such as streams and springs. Microhabitat 

characteristics also represented substantial variation in selection and survival patterns, especially across 

different environmental gradients. At microscales, vegetative cover immediately surrounding the nest was 

most important to selection and survival, but functional composition varied between mesic and xeric sites. 

For example, taller grasses were more important for nests in xeric sites where availability of tall grasses 

was lower relative to mesic sites. For broods, areas with greater grass and forb composition were selected. 

We further illustrate how application of this approach facilitates comprehensive multi-scale habitat 

assessment for reproductive sage-grouse. Our approach can be used to infer the relative probability that a 

habitat is selected across multiple scales and contributes positively to breeding productivity, while 

observed mismatches between habitat selection and subsequent survival consequences help identify 

ecological traps. Preliminary findings are provided for best timely science. 

 

Navigating jurisdictional constraints to achieve species conservation: mapping 

Greater Sage-Grouse habitat in Utah.  
Michel T. Kohl; Simona Picardi; David K. Dahlgren; Shandra N. Frey; Randy T. Larsen; Eric T. 

Thacker; Brady W. Allred; Dave E. Naugle; Jared Reese; Avery Cook; Terry A. Messmer 

 

The identification and management of critical habitats is the basis for conservation of endangered and 

threatened species. However, identifying critical habitats for wide-ranging species can be problematic 

when their distribution encompasses multiple jurisdictions. These conservation challenges often include 

competing agency directives and incongruent habitat models that limit their application across 

jurisdictional boundaries. If the directive challenges can be addressed, the incongruent habitat models 

may still be hindered by large-scale (e.g., state-wide) differences in species conservation threats or habitat 

quality. We provide a case study regarding the process implemented in Utah that navigated these 

jurisdictional constraints while modelling seasonal (nesting, summer, winter) habitat of Greater Sage-

Grouse (Centrocercus urophasianus; sage-grouse). In Utah, sage-grouse populations inhabit 11 

management units comprised of federal, state, and local jurisdictions. Moreover, sage-grouse are 

distributed across a large latitudinal gradient that produces significant variation in habitat characteristics. 

This poses challenges for conservation practitioners when identifying critical habitat or prioritizing 

management actions across populations. To overcome this, we used Generalized Functional Response 

Resource Selection Models that incorporated 21 years of sage-grouse nesting data (1526 nests), five years 

of sage-grouse GPS tracking data (503 individuals, > 485,000 locations), and high resolution (30 x 30 m) 

remotely sensed annual vegetation measures (Rangeland Analysis Platform) to quantify seasonal habitat 

use within and across management units and years. Using this approach, we coordinated season-specific 

habitat management actions that accounted for variation in sage-grouse habitat quality while also 

accommodating jurisdictional areas, annual changes in vegetation characteristics, and state-wide habitat 

guidelines. Furthermore, our analytical technique provided the capacity for prioritizing management 

actions in spatially and temporally dynamic environments; a critical step as conservation funding 

becomes increasingly limited. Together, this suggests this process may be highly transferable and useful 

for the regional or state-wide scale management of other wide-ranging species. 

 

Lesser Prairie-Chicken lek formation, lek persistence, and female 

space use.   
Carly Aulicky; David Haukos 

 

Lek breeding species are characterized by differences in paternal care and corresponding difference in 

habitat use by sex. Male Lesser Prairie-Chickens (Tympanuchus pallidicinctus) form leks in areas of short 

vegetation and females prioritize vegetation structure with cover for nests and broods. Lesser Prairie-

Chicken management relies on lek counts to estimate population size. Conservation strategies assume 

leks form according to the hotspot hypothesis in areas of female home range overlap. The density of leks 

on the landscape is dynamic, changing between breeding seasons and even within a breeding season. 

Short grass suitable for lek formation is also not limiting, so how do males select where to form leks and 

what determines if a lek persists into subsequent breeding season? We tested the hotspot hypothesis and 

lek persistence using 53 lek locations across three Kansas field sites and 165 estimated female lesser 

prairie-chicken home ranges. We examined shifts in female space use from GPS telemetry point locations 

with an optimized hotspot analysis by study year as a test of the hotspot hypothesis. We tested female 
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density, surrounding nesting and brooding habitat, and changes to vegetation at lek sites to determine 

what factors influence the persistence of a lek from one breeding season to the next. Our results indicate 

that leks form in locations with high female home concentration consistent with the hotspot hypothesis 

and that lek persistence is determined by grassland at broad scales, visual obstruction at the lek scale, and 

female space use. 

 

Assessment of the effects of weather on multiple reproductive components of 

Greater Prairie-Chickens using a nine-year dataset.   
David Londe; Dwayne Elmore; Craig Davis; Sam Fuhlendorf; Torre Hovick 

 

The influence of climate on wildlife populations has been well documented. However, much of the 

current literature investigating the effects of climate change rely on short-term studies. The use of long-

term datasets that cover a variety of environmental conditions will be essential to accurately assessing the 

full impact of changing weather on a species. In this study, we used a nine-year dataset to evaluate the 

effects of weather on the reproductive performance and behavior of the Greater Prairie-Chicken 

(Tympanuchus cupido). We considered weather over a range of temporal extents, allowing us to 

determine the relative importance of short-term weather events, such as daily temperature and 

precipitation, versus more chronic shifts in weather such as persistent drought on the reproductive 

performance of Greater Prairie-Chickens. Specifically, we assessed the effects of daily weather variables 

and drought conditions on daily nest survival, nest incubation start dates, and clutch size. We found that 

daily nest survival was primarily influenced by conditions experienced during incubation with daily nest 

success declining in years with wetter than average springs and during extreme precipitation events. Daily 

nest survival also declined under higher maximum daily temperatures, especially in years with below-

average rainfall. Greater Prairie-Chickens began nesting earlier and had smaller clutch sizes for both 

initial nests and renests in years with warmer temperatures prior to the nesting season. Additionally, 

incubation of nests started later in the spring in drought years. These results suggest that increasing 

variability in weather may exacerbate the effects of habitat loss in many parts of the Greater Prairie-

Chicken’s range as we found that extreme weather negatively influenced reproduction. As the climate of 

the Great Plains is expected to become more variable in the future with increasing frequency of drought 

and extreme precipitation events, wildlife species that inhabit these landscapes may further be at risk. 

 

Effects of a megafire on Lesser Prairie-Chickens in the mixed-grass prairie.   
Nicholas J. Parker; Daniel S. Sullins; David A. Haukos; Kent A. Fricke; Christian A. Hagen 

 

Megafires (wildfires >100,000 acres) have increased worldwide in recent years causing extensive social 

and economic impact, but their effects on grassland wildlife are difficult to quantify. Grassland-dependent 

wildlife, including the Lesser Prairie-Chicken (Tympanuchus pallidicinctus), can depend on fire to 

maintain large expanses of herbaceous cover and could benefit from megafires. Alternatively, effects of 

burning large areas of already fragmented grassland could impose negative demographic consequences. 

Due to fire suppression and changing land management practices, fires of this size are unprecedented in 

modern history and lesser prairie-chicken response to such a stochastic event is unknown. In 2017, the 

largest fire in Kansas history burned 2,521 km2 in Kansas and Oklahoma, encompassing key parts of the 

Lesser Prairie-Chicken range. We compared data on Lesser Prairie-Chicken demography prior to (2014-

2016) and after the fire (2018-2020) to measure potential population-level effects. Male lek attendance 

decreased 66% in 2018, a further 43% in 2019, but stabilized in 2020. Post-fire adult survival rates 

remained similar to pre-fire, but nest survival rates decreased. In 2018, only 22% of nests were in burned 

areas, compared to 73% in 2019, indicating nest habitat may be recovering. Individuals also avoided 

burned areas and increased selection 31% for Conservation Reserve Program (CRP) fields in 2018, 

suggesting CRP/cropland landscapes with disjoint fuel can provide refuge during extreme events. While 

reduced lek counts and reproductive success show the negative influence of megafire on Lesser Prairie-

Chickens in the short term, increasing use of burned areas and stabilizing lek counts provide evidence of 

post-fire recovery. 
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Assessing the role of translocation in Lesser Prairie-Chicken conservation.   
Elisabeth C. Teige; Liam A. Berigan; Carly SH Aulicky; David A. Haukos; Kent A. Fricke; Liza G. Rossi; 

Kraig A. Schultz; Jonathan H. Reitz 

 

The Lesser Prairie-Chicken (Tympanuchus pallidicinctus) has experienced severe population declines 

over the last century. The current lesser prairie-chicken range in the southern Great Plains is limited to 

four ecoregions including Short-Grass Prairie/CRP, Mixed-Grass Prairie, Sand Shinnery Oak Prairie, and 

Sand Sagebrush Prairie. Although >60% of the current population occurs on Mixed-Grass Prairie and 

Short-Grass Prairie/CRP, the Sand Sagebrush Prairie of southwestern Kansas and southeastern Colorado 

historically contained the largest concentration of Lesser-Prairie Chickens with estimates as high as 

86,000 birds in the 1970s. However by 2016, populations decreased 98% across the ecoregion, with only 

4 leks remaining with ~20 active birds. In an effort to supplement populations within this ecoregion, 411 

Lesser Prairie-Chickens (204 males and 207 females) were translocated from 2016-2019, from the 

Shortgrass/CRP Ecoregion of northwestern Kansas to the Cimarron and Comanche National Grasslands 

in Kansas and Colorado, respectfully. Together, these areas provide ~224,000 ha of Sand Sagebrush 

Prairie habitat. A total of 115 SAT-PTT transmitters and 279 VHF collars were deployed on translocated 

lesser prairie-chickens from 2016-2019. As of spring 2020, we have found 18 leks with 115 birds active, 

and have a current total of 32 successful broods yielding 91 chicks. Overall, translocated birds avoided 

the National Grassland, especially in Kansas. Survival rates of translocated birds are higher in Kansas 

however, Colorado released birds do have greater reproductive performance. Although annual survival 

for translocated birds is low, increasing numbers of leks and birds attending indicate short term 

translocation success. This project provides the unique opportunity to study the demographics of a 

translocated population and provide insight into the possible space use differences between non-

translocated and translocated Lesser Prairie-Chickens and to ultimately conclude if translocation of 

Lesser Prairie-Chickens is a successful conservation method for the Sand Sagebrush Prairie Ecoregion. 

 

Translocation reverses population decline of an imperiled subpopulation of 

Greater Sage-Grouse.   
Mary Meyerpeter; Peter Coates; Brian Prochazka; David Delehanty 

 

Greater Sage-Grouse (Centrocercus urophasianus) have experienced substantial and ongoing range 

contraction over the past century. Translocation, the deliberate transfer of animals from one location to 

another, can be used to reinforce small, declining populations thereby reducing local extirpation and 

subsequent range contraction. In this study we translocated sage-grouse from a donor population to 

reinforce a small, declining subpopulation of sage-grouse within a distinct population segment (DPS) 

located in eastern California. We translocated males, pre-nesting females and females with broods (a 

novel method). Using a Before-After-Control-Impact study design, we evaluated the degree to which 

translocation increased lambda (λ), the finite rate of change of the imperiled subpopulation as well as its 

5-year extirpation probability. Population estimates and projections were derived from an integrated 

population model, which unifies data from lek count surveys and telemetry methods. For controls, we 

used a long-term dataset from multiple regional subpopulations within the DPS. We also evaluate the use 

of brood translocation, a novel method, to enhance reproductive success of translocated female sage-

grouse. Preliminary results demonstrate that 3 years of translocation reversed population declines and 

substantially reduced near-term extirpation probability for this imperiled subpopulation of sage-grouse. 

Translocation, and particularly brood translocation, may be an effective way to rescue small sage-grouse 

populations. Findings are preliminary and provided for best timely science. 

 

Extrinsic and intrinsic drivers of resource selection by female Lesser Prairie-

Chickens.   
Bram H F Verheijen; Chris K J Gulick; Christian A. Hagen; John D. Kraft; Jonathan D. Lautenbach; 

Joseph M. Lautenbach; Reid T. Plumb; Samantha G. Robinson; Daniel S. Sullins; David A. Haukos 

 

United States grasslands have experienced large-scale declines since European settlement, which have led 

to habitat loss and fragmentation for many wildlife species. Lesser Prairie-Chickens (Tympanuchus 

pallidicinctus) have been especially affected, as their occupied range and population abundance have 

declined by ~90%. Informing management strategies for Lesser Prairie-Chickens requires unbiased 

estimates of resource selection, but management is complicated by large individual variation. Grasslands 

experience large spatiotemporal variation in precipitation and temperature, with resulting variation in 

vegetation composition and structure driving resource selection. Contrastingly, resource selection could 
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be mainly driven by intrinsic factors such as hen age or life-history stage. Finally, variation in resource 

selection could directly affect population dynamics if linked to demographic rates. We tested effects of 

extrinsic and intrinsic factors on 3rd-order resource selection by female Lesser Prairie-Chickens at 4 sites 

in Kansas and Colorado, representing 3 of the 4 occupied ecoregions. During 2013-2018, we captured and 

outfitted females with VHF (n = 39) or GPS transmitters (n = 157), delineated home ranges, and used 

resource selection functions to test within-home-range selection of land cover types and vegetation 

characteristics. Overall, Lesser Prairie-Chickens selected grasslands and avoided croplands, forests, and 

urban areas. Females selected areas with increased grass cover (>55%), decreased amounts of bare 

ground (<5%), and intermediate vegetation height (1.5-3.5 dm) during the nesting stage, and areas with 

increased forb cover (>20%) and greater vegetation height (3-5 dm) during the brooding stage. Patterns in 

resource selection were similar among ecoregions and years, but absolute values depended on 

composition and structure of local vegetation. Variation in resource selection did not explain nest success 

or hen survival. Ecoregion- and breeding stage-specific estimates of resource selection by female Lesser 

Prairie-Chickens will help managers determine the total area and juxtaposition of breeding habitat 

necessary for current populations to persist. 

 

Effects of management strategies and military activity on Greater Prairie-Chicken 

ecology on Fort Riley Military Reservation.  
Jacquelyn M. Gehrt; Derek Moon; David A. Haukos 

 

Greater Prairie-Chickens (Tympanuchus cupido) face large-scale disturbances in the form of habitat loss 

and conversion of tall- and mixed-grass prairies in which they reside. Even in large tracts of remaining 

grasslands, these birds may still face disturbances due to land management or other land-use activities. 

One such area is the Fort Riley Military Reservation in northeastern Kansas, USA; despite being the 

largest remaining tract of contiguously publicly owned tallgrass prairie (41,000 ha, 29,000 ha used for 

wildlife management), there are still many landscape- level disturbances that may be affecting this 

population. These disturbances include military training events and burning (both prescribed and 

unintentional due to military trainings). We assess Greater Prairie-Chicken space use and habitat use 

relative to these disturbances. We monitored Greater Prairie-Chickens during the breeding seasons (April-

August) of 2019 and 2020 because reproductive success has the largest effect on population growth rate. 

Space use of Greater Prairie-Chickens was extremely limited throughout the breeding season compared to 

other studies in Kansas (95% KDE of Fort Riley birds: 223 ha ± 176 vs. 95% KDE found in a study 

conducted ~ 20 miles away: 575 ± 65 ha). Despite space use varying, habitat use was similar to other 

studies assessing with regard to burn frequencies. We found birds on Fort Riley Military Reservation to 

use areas burned ~every 2-4 years nearly 54% of the time while areas burned every 1-2 years 38% of the 

time during the breeding season. By assessing the influence of military activity and burning regimes on 

space use and habitat selection by Greater Prairie-Chickens, this project will aid in the development of 

specific management recommendations for the conservation of Greater Prairie-Chickens on Fort Riley 

Military Reservation. 

 

A tiered management approach to reduce raven impacts on sensitive species.   
Seth J. Dettenmaier; Peter S. Coates; Shawn T. O’Neil; Brianne E. Brussee; Pat J. Jackson; Mark A. 

Ricca; Jonathan B. Dinkins 

 

Common Raven (Corvus corax) populations have increased drastically in recent decades within the Great 

Basin, primarily in association with landscape alterations and anthropogenic resources that provide 

perching, nesting, and alternative food subsidies. Despite growing evidence of ravens adversely impacting 

numerous sensitive prey species, detailed assessments of raven impacts on ecosystem processes and 

subsequent management approaches aimed at addressing these impacts are deficient. Although lethal 

removal of ravens can provide short-term positive responses for prey populations, a multi-faceted 

approach that encompasses habitat improvements and reduces anthropogenic subsidies may facilitate a 

more effective long-term management strategy. Here, we provide an applied example of a multi-tier 

management approach that employs a rapid survey design coupled with ecological predator-prey 

thresholds to help guide management actions aimed at ameliorating predicted impacts of ravens on 

sensitive prey species. We focus our example on Greater Sage-Grouse (Centrocercus urophasianus), as 

this species is often considered an indicator for the health of sagebrush ecosystems and is central to many 

state and federal land management actions. Our example framework is objective-based and engages three 

tiers of management actions, namely: (1) improvement to sensitive prey habitat that reduces probability of 

predation by ravens; (2) reduction of access to anthropogenic resource subsidies that provide alternative 

food sources (e.g., roadkill, landfills) and perching and nesting substrates (e.g., power lines); and (3) 
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lethal techniques at various life stages (e.g., egg-oiling techniques and application of DRC-1339). We 

demonstrate the use of multiple quantitative tools that guide the assignment of tiers and facilitates 

movement among tiers based on key post-management raven assessments, with the ultimate goal of 

reducing impacts of ravens on greater sage-grouse populations at broad spatial scales. This information is 

preliminary and is subject to revision. It is being provided as an example to meet the need for timely best 

science. 

 

Identifying raven demographic characteristics using movement data.  
Julia C. Brockman; Peter S. Coates; Pat J. Jackson; John Tull; Perry J. Williams 

 

Anthropogenic modifications to sagebrush ecosystems have contributed to increasing Common Raven 

(Corvus corax) numbers across the Great Basin. Population increases have substantial negative impacts 

on prey species including species of conservation concern such as Greater Sage-Grouse (Centrocercus 

urophasianus). Effects on prey species may vary depending on raven demographic characteristics. As 

such, understanding intraspecific variation in ravens is crucial to raven population management and 

conservation of sensitive prey. However, it is often challenging to identify demographic characteristics 

such as age and breeding status in the field. Our objective is to identify the demographic characteristics of 

individual ravens based on movement data. We captured and radiomarked 98 individuals at multiple sites 

across Nevada from 2015-2020 to investigate differences among breeding adults, juveniles, and 

individuals of unknown breeding class. Specifically, we developed discrete-time animal movement 

models that use and/or estimate attraction points to estimate the probability of breeding based on 

movement. As a result, we provide a method to (1) identify breeding status, (2) create spatial maps of 

attraction points for each individual, and (3) estimate breeding propensity of different age classes. The 

classification of individual breeding status allows for a more thorough investigation of differences in 

space use between breeding and non-breeding birds, and spatial maps highlight areas of attraction for the 

two breeding classes. This information can ultimately highlight intraspecific variation in raven impacts on 

prey species while also identifying target management areas based on points of attraction. Finally, 

estimates of breeding propensity by age class can be incorporated into population models for a complete 

understanding of the dynamics underlying raven population growth. The method we outline forms a 

foundation for investigating population dynamics and intraspecific variation in resource use based on 

movement data. This information is preliminary and provided as timely best science. 

 

Managing wildlife openings to benefit game and non-game bird species in central 

Appalachian forests.   
Hannah L. Clipp; Christopher T. Rota; Petra B. Wood 

 

In forested landscapes of the Central Appalachians, wildlife openings created and maintained by land 

managers provide habitat and food resources for disturbance-dependent, early-successional game species, 

such as Wild Turkey (Meleagris gallopavo), Ruffed Grouse (Bonasa umbellus), and American Woodcock 

(Scolopax minor). Though managers tend to focus on these three game birds, wildlife openings can also 

benefit a myriad of avian species and guilds, depending on local habitat features and landscape-level 

factors. Yet little effort has been made to investigate how to optimally manage wildlife openings to attract 

a full spectrum of avifauna throughout spring and summer and maximize richness across habitat guilds. 

Therefore, the purpose of this study is to examine the sympatric use of wildlife openings by game birds, 

breeding songbirds, and post-breeding songbirds in response to site- and landscape-level wildlife opening 

characteristics. Our objectives are to determine how local habitat attributes, opening size, management 

actions, and landscape context relate to (1) avian guild richness, (2) occupancy of specific game birds, 

breeding songbirds, and post-breeding songbirds, and (3) abundance of specific early-successional, edge-

associated, and forest-interior breeding songbird species in wildlife openings. In April-August 2019-2020, 

we used species-specific and community-wide point count surveys, acoustic recorders, game cameras, 

and transect surveys to sample the avian communities of 115 wildlife openings within the Monongahela 

National Forest in eastern West Virginia. Data collection and statistical analyses are ongoing, but 

preliminary results from multi-species occupancy and n-mixture models have identified influential site 

and landscape variables and indicated their relationships with avian guild richness and focal species 

occupancy and abundance. Ultimately, these results will assist in the design and management of wildlife 

openings that simultaneously support target game bird populations and promote a diverse suite of 

songbirds. 
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Examining Ruffed Grouse drumming log position and drumming direction as it 

relates to home range.   
Logan Cutler; Brady Roberts; Phillip Maguire; Catrina Johnson 

 

Ruffed Grouse (Bonasa umbellus) are an important game species throughout the Great Lakes region. 

Males perform a unique mating display called drumming, atop fallen logs to attract females and maintain 

their territory throughout the spring. Due to the cryptic nature of these dense woodland birds, they can be 

difficult to survey. One of the most common ways to do so is by using auditory drumming surveys, 

similar to point count surveys, during their mating season. Members of the UW-Stevens Point Ruffed 

Grouse Project have been conducting auditory drumming surveys in Northern Wisconsin since 2014. 

Information from these surveys were used to locate drumming logs. Mirror box traps were then placed on 

these logs to capture and collar male ruffed grouse. Home ranges were developed with triangulated 

telemetry locations and constructed in ArcGIS Pro. This study aims to examine the position of known 

drumming logs within these home ranges, and couple that with the orientation of drumming. With these 

two metrics, the breeding ecology of male Ruffed Grouse can be better understood, and more effective 

survey methods can be developed. Initial results show that most drumming logs were located within 10 

meters of the edge of the home range. Additionally, most drumming faced out of the home range. 

Because of these results, Ruffed Grouse may use drumming logs as a territory marker, attracting outside 

females and discouraging other males from entering their territory. 

 

Using global positioning system collars to assess the impact of livestock grazing on 

the Greater Sage Grouse.   
Taylor Fletcher; Jason Karl; Courtney Conway; Vincent Jansen; Eva Strand 

 

Understanding the short and long-term effects of domestic livestock grazing is essential to effective 

rangeland management, however, current estimations of livestock use rely largely upon in-field 

measurements that may lack precision and uniformity. Our first objective was to develop an estimate of 

grazing intensity that could be used to validate and supplement in-field measurements using locations 

taken from a large number Global Positioning System (GPS) cattle collars. Our second objective was to 

use the GPS derived estimate of livestock use to determine if an impactful relationship exists between 

domestic livestock distribution and movement and Greater Sage-Grouse (Centrocercus urophasianus; 

GRSG) nesting behavior. Thus far, approximately 150 low-cost GPS collars have been allocated amongst 

three study sites within the ongoing Idaho Grouse and Grazing project where sage grouse demographic 

data has been concurrently collected. Collars were randomly assigned to individuals within herds in 

spring grazed pastures with start dates ranging from mid-April to early May. Collars were left on for the 

duration of the herd’s time in the pasture, with location data taken every ten minutes and saved to an 

internal data card. For each spring grazed pasture, collar locations were overlaid on a 30x30m pasture 

grid. The number of GPS fixes that occurred within each cell were summed and relativized to create a 

total grazing intensity surface. Each relativized cell within the total grazing intensity surface was binned 

into a range of percent grazing intensity. Confirmed GRSG nest sites and fates were then tallied according 

to their nest location’s corresponding grazing intensity to determine, first, if hens make nest site selections 

based on the landscape’s degree of grazing intensity, and second, if nest fate is influenced by the 

landscape’s degree of grazing intensity. 

 

Effects of forest management on early-successional avian species in South 

Carolina.  
Michael Adams; Amy Tegeler; Michael Hook; Michael Small; Beth Ross 

 

Early-successional habitats are a critical habitat type for Ruffed Grouse (Bonasa umbellus) and Golden-

winged Warblers (Vermivora chrysoptera). In South Carolina, early-successional habitats have declined 

over the last 70 years, and the extent of which Ruffed Grouse and Golden-winged Warblers use habitat in 

the state remains unknown. The goal of this project is to assess the status and distribution of Golden-

winged Warblers and Ruffed Grouse in the Blue Ridge of South Carolina. We also aim to determine how 

management of early-successional habitats influences presence/absence of ruffed grouse and golden-

winged warblers on public lands, and to evaluate the use of Autonomous Recording Units (ARUs) to 

detect and monitor both species. Additionally, we are monitoring Blue-winged Warblers (Vermivora 

cyanoptera) and Prairie Warblers (Setophaga discolor) as indicators of early-successional habitat. Using a 

conditional occupancy design, we are conducting point count surveys for Ruffed Grouse (March – April 

2020 and 2021) and Golden-winged Warblers (May – June 2020 and 2021) at sites representing varying 
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degrees of timber harvest management and controlled burning intensity. If a species is detected on a visit, 

we return to survey this site again. If there is no detection, we select a new site to survey on subsequent 

surveys. ARUs are placed at sites with and without positive detections of our target species. To evaluate 

the efficacy of ARUs to detect these species, we resurvey the site at least once simultaneously with an 

ARU recording. The results of this project will provide occupancy estimates for Ruffed Grouse and 

Golden-winged Warblers in South Carolina. Since Golden-winged Warblers are proposed to be listed 

under the Endangered Species Act, knowing if they occur in South Carolina will better prepare managers 

for a potential listing decision. This project will also help inform habitat management for both species and 

provide guidelines for future monitoring protocols. 

 

Don Wolfe, G. M. Sutton Avian Research Center, P.O. Box 2007, Bartlesville, OK  74005, 

dwolfe@suttoncenter.org 

 

 

Grouse presentations at 2020 North American Ornithological 

Conference 
Michael A. Schroeder 
 

The 2020 North American Ornithological Conference (NAOC) was scheduled for August 2020 in San 

Juan, Puerto Rico. COVID-19 put an end to this plan and forced the conference to go virtual. Grouse 

expert Kathy Martin just happened to be the president of the American Ornithological Society and she 

was tasked with helping to organize alternate plans for the 7
th

 NAOC. I was one of almost 3,000 

attendees, a new record. The low cost of attending a virtual conference helped increase the attendance, but 

I’m certain that Puerto Rico would have been much more fun than sitting at my desk. The NAOC is not 

really a prime conference to see grouse talks, but I did include abstracts for 4 virtual presentations. 

 

Role of foot stomping during female mate choice & species recognition in prairie-

chickens. 
Chelsea J. Wright; Jacqueline K. Augustine 

 

Sonation consists of locomotion-induced sounds that have evolved for communication and are produced 

using specialized morphological features. Prairie-chickens (Tympanuchus spp.) use sonation produced by 

foot stomping during elaborate courtship display that includes other behavioral, morphological, and 

acoustic components. In this study, we determine whether the foot stomping in Lesser (T. pallidicinctus) 

and Greater (T. cupido) Prairie-Chickens plays a role in female mate choice and species recognition. This 

study was located on privately grazed pastures in western Kansas, where ranges of the two species 

overlap. The drumming noise was recorded with a directional microphone placed on the ground facing a 

focal male. Acoustic properties of the foot-stomping sonation (number of foot stomps, length of stomping 

bout, stomping rate) were measured using Raven Lite on ten bouts of foot stomping per individual male 

of both species. We ran ANOVAs to examine the effect of female presence and species on rate and length 

of foot stomping with male as a random effect. We found that Greater Prairie-Chickens had a slower foot 

stomping rate compared to Lesser Prairie-Chickens indicating foot stomping could also be a signal 

associated with species recognition. Two results support the idea that foot stomping could be a signal 

used during female choice: 1) length of foot stomping bouts were longer when females were present, and 

2) foot stomping rate and length were consistent for each male but varied among males. Sonation is an 

overlooked aspect of communication that helps us understand the relationship among signaling, 

morphology, and phylogenetic diversity. 

 

Evaluation of unmanned aerial vehicles for surveys of lek-mating grouse. 
Jacqueline K Augustine; David Burchfield 

 

Unmanned aerial vehicles, or drones, are being utilized by wildlife biologists to monitor populations of 

birds and mammals. Lek-mating prairie-chickens (Tympanuchus spp.) seem amenable to drone-based 

surveys because they are relatively large, and display in groups on hilltops with sparse vegetation. The 

goal of this study was to determine what flight characteristics maximize prairie-chicken detection on 

drone video footage, and to document the birds' reactions to the drones. We tested three sizes of rotary-

winged drones, flown at three heights, with three different camera angles by flying them over known 

prairie-chicken display locations. We determined that the most prairie-chickens were detected using video 

footage from smallest drone, flown at a height of 100m, with a 10º camera angle. However, ground-based 

mailto:dwolfe@suttoncenter.org
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surveys routinely detected more birds than could be detected on drone footage. Prairie-chickens returned 

quickly after flushing, similar to their reaction to avian predators. In order to develop guidelines for the 

ethical use of drones in wildlife research, there is a need for quantifying taxa-specific disturbance caused 

by drones. This study starts to close this knowledge gap by documenting disturbance to upland, lek-

mating grouse of conservation concern, and suggest that the focal species' reaction to natural predators 

may provide clues as to how it may react to drones. 

 

Lesser prairie-chicken lek formation, lek persistence, and female space use. 
Carly Aulicky; David Haukos 

 

Lek breeding species are characterized by differences in paternal care and corresponding difference in 

habitat use by sex. Male lesser prairie-chickens (Tympanuchus pallidicinctus) form leks in areas of short 

vegetation and females prioritize vegetation structure with cover for nests and broods. Lesser prairie-

chicken management relies on lek counts to estimate population size. Conservation strategies assume leks 

form according to the hotspot hypothesis in areas of female home range overlap. The density of leks on 

the landscape is dynamic, changing between breeding seasons and even within a breeding season. Short 

grass suitable for lek formation is also not limiting, so how do males select where to form leks and what 

determines if a lek persists into subsequent breeding season? We tested the hotspot hypothesis and lek 

persistence using 53 lek locations across three Kansas field sites and 165 estimated female lesser prairie-

chicken home ranges. We examined shifts in female space use from GPS telemetry point locations with 

an optimized hotspot analysis by study year as a test of the hotspot hypothesis We tested female density, 

surrounding nesting and brooding habitat, and changes to vegetation at lek sites to determine what factors 

influence the persistence of a lek from one breeding season to the next. Our results indicate that leks form 

in locations with high female home concentration consistent with the hotspot hypothesis and that lek 

persistence is determined by grassland at broad scales, visual obstruction at the lek scale, and female 

space use. 

 

Maladaptive nest site selection and reduced nest survival in female sage grouse 

following wildfire. 
David J. Delehanty; Ian F. Dudley; Peter S. Coates 

 

In the North American Great Basin, increased wildfire frequency and associated replacement of 

sagebrush (Artemisia spp.) with invasive annual grasses are predicted to result in further population 

declines of greater sage-grouse (Centrocercus urophasianus; hereafter sage-grouse). We found that 

female sage-grouse made maladaptive nesting decisions by continuing to occupy habitat degraded by fire 

resulting in significantly reduced nest success. We conducted a before-after-control-impact (BACI) study 

design to estimate sage-grouse nest survival in burned and unburned areas before and after the 126,000-ha 

Rush Fire in northeastern California and northwestern Nevada, USA. We also measured post-fire 

microhabitat influence on sage-grouse nest survival in burned and unburned areas. Sage-grouse nest 

survival probabilities in the burned area were reduced from 0.52 (95% CRI = 0.31--0.74) before to 0.19 

(95% CRI = 0.06--0.42) after the wildfire. Female sage-grouse continued to nest in the burned area but 

did not select for big sagebrush (Artemisia tridentata) which was substantially reduced in abundance, and 

instead selected alternative substrates such as perennial grass for nest cover. Female sage-grouse 

exhibited nest-site fidelity at a reproductive cost, continuing to nest in areas that the fire had converted to 

low quality nesting habitat. 

 

Michael A. Schroeder, Upland Bird Research Scientist, Washington Department of Fish and Wildlife, 

Bridgeport, Washington, USA, Michael.Schroeder@dfw.wa.gov.  
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34
th

 Meeting of the Prairie Grouse Technical Council – October 4-9, 

2021 
 

Next October (2021), Montana will host the 34
th

 Conference of the Prairie Grouse Technical Council. 

During this 4-day conference, prairie grouse scientists and managers from across the continent will 

assemble in Lewistown to discuss contemporary research, management, and conservation issues of 

greater and lesser prairie-chickens, sharp-tailed grouse, and sage-grouse.  Montana has not hosted the 

PGTC since 1991.  

Planning for the conference is ongoing, but please save the date and plan to join us in 

Lewistown, October 4-9, 2021. The registration and abstract submission system will open 1 February 

2021 and the deadline for abstracts for both oral and poster presentations is 31 May.  The deadline for 

early registration will be 30 June 2021.   

Conference home page (under construction): www.prairiegrousecouncil.org. PGTC conference 

contact: Lance McNew, Montana State University, (406) 994-6645; lance.mcnew@montana.edu 

 

 

The 15
th

 IGS in 2021 is postponed 
 

Due to the escalating pandemics of the COVID-19 virus, in light of the uncertainty of future situation the 

Local Organizing Committee has decided to postpone the 15
th

 International Grouse Symposium in 

Białystok, Poland scheduled on September 2021. The Symposium is expected to take place in September 

2022. 

The Organizing Committee regrets that this course of action has become necessary to ensure the 

safety of all participants. We will use the extra time to make the event even more productive and 

enjoyable and will get back to you through Grouse News with updates as soon as possible. 

With sincere good wishes for you and your families. On behalf of the Local Organizing 

Committee Marek Konarzewski, marekk@uwb.edu.pl.  

http://www.prairiegrousecouncil.org/
mailto:lance.mcnew@montana.edu
mailto:marekk@uwb.edu.pl
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NEW BOOKS 

 

 

Auerhühner & Co. Heimliche Vögel in wilder Natur 
Siegfried Klaus and Hans-Heiner Bergmann 
 

This book presents the beauty and peculiarity of grouse species 

in Europe and Asia in understandable texts and selected images. 

In addition to the domestic capercaillie Tetrao urogallus, black 

grouse Tetrao tetrix and hazel grouse Tetrastes bonasia, the 

rare, little-researched sibling types - black-billed capercaillie 
Tetrao urogalloides, Caucasian black grouse Tetrao 

mlokosiewiczi, Chinese hazel grouse Tetrastes sewerzowi and 

Siberian grouse Falcipennis falcipennis - are also presented in 

texts and high-class photos for the first time. Also rock 

ptarmigan Lagopus muta, willow grouse Lagopus lagopus and 

red grouse lagopus lagopus scotica are described. The book 

provides exciting insights into the life and behaviour of these 

fascinating birds and at the same time provides the knowledge 

needed to protect them. In addition to the information necessary 

to determine the species, the book deals with the enormous 

adaptability of grouse to the respective habitats. The unique, 

often spectacular courtship behavior can be experienced through 

the film sequences that can be called up via QR codes. 

 

Klaus, S. and Bergmann, H.-H. 2020. Auerhühner & Co. 

Heimliche Vögel in wilder Natur. (In German) AULA-

Verlag GmbH, Wiebelsheim, Germany, 256 p., 323 

colourphotoes, 15 feather plates, price 29.95 €, ISBN 978-3-89104-835-1, order nr.: 315-01214.  

https://www.aula-verlag.de/shop/auerhuehner-co/.  
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RECENT GROUSE LITERATURE 

 

For a complete bibliography on grouse, go to: http://www.suttoncenter.org/about/publications/ 

 

Adamowicz, M.  2019.  Zmienność wykorzystania siedlisk przez cietrzewia Lyrurus tetrix w Kotlinie 
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RESEARCHERS AND THEIR BEST FRIEND 

ASSISTANTS  

 

 

Pointing dogs and grouse; a narrative 
Dan Keppie 
 

In recent years there has been a convergence of three events in the grouse world. First, Grouse News (v. 

58:69) announced an interest in providing stories about the use and value of dogs in field research; 

second, has been the deaths of four well-known, old time, northern grouse and ptarmigan men; and third, 

was the appearance in 2013 of a book on pointing dogs in field research by one of these men. Herein I 

provide some personal remarks about this mix. 

Long before I saw my first grouse, I assumed that to do anything with upland birds must require 

using trained dogs. After all, I had looked at many outdoor magazines showing hunters of upland game 

birds, and most with pointing dogs, similar to the common use of retrievers for waterfowl. But as I began 

to read more in the mid to late 1960s, I came upon several major long-term reports from the early to mid 

1900s that, surprisingly, barely mentioned dogs, for example, Stoddard (1931) on Bobwhite Quail; Bump 

et al. (1947) on Ruffed Grouse; Gross (1930) and Hamerstrom et al. (1957) in Wisconsin, and similarly 

Ammann (1957) in Michigan on prairie grouse; Stokes (1952) and Wagner et al. (1965) on Ring-Necked 

Pheasants; and Patterson (1952) on Sage-Grouse; among others. This became puzzling to me because 

there also were some individuals that did use dogs at least part of the time. Nevertheless, I pretty much let 

my query fade. 

In 1969, I began to study Spruce Grouse, supervised by Dave Boag and Fred Zwickel (two 

recent deaths). Those who knew Fred will readily understand the struggle I might have had in offering a 

plan to count grouse without a dog. And if you also knew Dave, you would understand how very 

supportive he would be of one’s choice to use a dog even though he did not. Indeed, Dave seemed very 

capable of finding birds well enough on his own, using his intuition, perseverance, keen eyesight, and 

perhaps lots of luck. With Fred’s help I acquired a young English pointer. 

I owned five English pointers throughout their lives. I, with others, searched for Spruce Grouse 

with dogs in 20 years spanning 1970 -1993. I also had temporary use of four other English pointers. 

Seven of the nine were males, two females. Individual dogs were used at varying rates, from only one 

periodically over a few months to five used all months across many years. We searched primarily in 

southwest Alberta, central New Brunswick and north central Ontario, Canada.  

In total, we found Spruce Grouse perhaps 14,000 times (one sighting being a single bird or 

coming upon two or more birds that appeared to be associated). However, data are presently accessible 

for only eight years (four in each of Alberta and Ontario), for which there were approximately 9,500 

sightings, 72 percent found by dogs. In several years we also used telemetry, or we hiked at dawn to listen 

for males or played a taped female cantus call to locate birds. We did not use dogs during these three 

procedures. When removing these three types of sightings, dogs found 82 percent of the approximate 

8,400 remaining encounters in eight years (18 percent found by the one person searching with the dog). In 

high-density populations, such 

as north-central Ontario, it 

seemed nigh impossible for a 

person to not find grouse on 

their own, simply walking 

about. Nevertheless, proportions 

of total sightings found by dogs 

in these eight years (telemetry, 

cantus, and dawn walks 

omitted) differed little between 

Alberta (83 percent) with 

relatively low density and high-

density Ontario (80 percent). I 

have had similar rates of finding 

Willow Ptarmigan with my 

English pointers in two 

summers in Newfoundland.  

Whitney on point.  Woman River, north-central Ontario.  Summer 1985. 
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Adam Watson was a third well-known grouse biologist to die recently. In 2013, he published 

Points, sets and man (Paragon Publishing), just one of the very large number of papers and books he 

contributed to the grouse and mountaineering worlds. The book is mostly a personal biography about life 

with dogs during his long years with Scottish research teams on ptarmigan and Red Grouse. Anyone 

contemplating using pointing breeds to locate grouse or ptarmigan in the field should browse through 

Adam’s book. But be ware, the text goes on and on (the most laborious reading is a 56-page chapter about 

one particular dog and Adam’s day-to-day life with it). Adam did include several chapters by other 

researchers using pointing dogs; these authors generally agreed with Adam on most issues, and they 

lighten the reading. 

Adam offered many general suggestions in his book about using dogs in fieldwork. One 

recommendation should be obvious, that the dog must be under control, with which Fred Zwickel and Jim 

Bendell agree (Jim, also an author in Adam’s book and whom also died recently). Implicitly, Adam meant 

that the handler has visual contact with the dog at all times. If not, the risk, of course, is some undesirable 

harassment of a bird. Unfortunately, continuous visual contact is nigh impossible in dense forest, and 

probably even more so for me because I acquired male dogs with their seeming built-in propensity to 

move far.  

The best we could do was to attach a bell to the dog to indicate its general location, and try to 

keep the dog within a ~50 - 100 m distance, albeit usually unable to see it. A handler must soon learn the 

general cadence of a bell on a searching dog in a particular landscape; its usual regularity allows the 

observer to track the dog but also to simultaneously scan ground and trees for interesting sign. A quiet 

bell generally meant something, especially if no sound occurred after instructing the dog to, “break” or, 

“okay”. Shock collars could be used to force a dog to break a point to make the bell sound but we did not 

want the dog to associate a shock while, presumably, holding a point. Often we would simply have to 

move out quickly to find the dog. In winter, snow was often useful by enabling us to follow a dog’s trail, 

but at other times wet snow was not helpful because it often silenced the bell or cut the dogs’ paws when 

they broke through an icy crust. 

At times, usually in winter and particularly with two of the earliest dogs, silence was followed 

with light barking, and the dog was found to be looking up at a group of treed grouse, usually 3 - 8 m 

above ground, (faecal pellets on the ground/snow may have helped the dog with scent). If it appeared a 

dog pushed the bird up into a tree we duly noted this and described the event. (Birds in trees for any more 

than a few minutes will begin to leave broken faecal pellets on the ground or atop snow.) We occasionally 

wondered if a dog got too close to a bird on the ground and killed it. But, this was not frequent; in a two-

year sample, dogs were known or suspected to kill only 0.5% of 800 birds found by the dog alone.  

On most days, our pointers seemed little bothered by long field time. Even in winter they 

traversed moderate-deep snow very well, only occasionally faltering and tracking back on their trails to 

where the handler was. On the coldest of days (below -20° C) dogs that we used full time ran well. But 

they would show their coldness when we found a bird and stopped to identify it and write notes: they 

would turn round and round, ad infinitum, until finally just plopping down into the packed snow to rest, a 

routine also witnessed by Adam Watson (2013). Fortunately, dogs seemed ready to start up again when 

instructed. 

It was the hot summer days (> 25° C) that dogs really tired fast, often running off to the nearest 

water to cool - at times eagerly followed by a panting observer! And, dogs were not necessarily 

productive on all days. There were numerous days when we found no grouse, most noticeable in New 

Brunswick in summer where Spruce Grouse density was lowest and temperatures were hot with high 

humidity. Scent appeared to be less useful when hot with high ground-level humidity. (Were birds 

themselves moving less?) Of course, summer or winter, difficulties in finding birds may only be partly 

due to the dogs themselves: perhaps I and other workers were part of the problem. 

Not all dogs are equally productive nor work the same way. All our pointers could find birds and 

nests and most were able to find lone birds in trees, but not equally so. (We found about 130 nests but 

data are not accessible at present to learn how uneven sightings were among individual dogs.) Adam and 

other co-authors wrote considerable about how dogs that were good at searching wide for lone birds do 

not necessarily make for good nest-finding dogs. 
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Two males that we used were especially noteworthy for the way they searched and encountered 

birds. With my first dog, Blitz, I often would come upon him on point on a bird on the ground. I would 

position myself next to him with the bird 5 - 15 m ahead of us. Then I, if warranted, could say a sharp, 

“okay”, and he would circle so that he would become opposite of me with the bird in the middle. If the 

bird began to walk away I would again say, “okay”, and Blitz would move in a circular direction again so 

to keep the bird “corralled” between him and I. Blitz usually did this at least twice before either he or the 

bird tired of it. He did not do this with all birds on the ground but a fair fraction, nor did he do it as 

frequently with other persons 

working him (a good example of 

keeping the dog & person 

combination as constant as possible). 

His action was immensely helpful 

because the bird remained relatively 

at hand to sight the band combination 

or capture it if needed. I did not 

initiate the training for this 

manoeuvre with Blitz but I tried to 

enhance it once I saw his reactions 

after I let him break from points. 

Adam Watson described similar 

behaviour but interpreted it in a 

slightly different way (2013:162-

163).  I thought Blitz deserved great 

praise for these movements! 

 

Blitz point Spruce Grouse chicks. Summer 1972. Southwest 

Alberta. 

 

 

The second unique dog activity was with the last dog I acquired, Zutt. As a pup, it soon became 

obvious that Zutt was deaf. I did not, however, think much about sending him back to his original kennel; 

rather, I would need to work with him in some way. Without knowing if this would succeed, I began to 

use a few arm signals for, “come here”, “sit here”, and “okay, go now”. Zutt rather readily began to 

respond to signals. It was helpful that he usually did not search out too far and he often seemed to circle 

back toward me on his own initiative as if, for him, it was important to keep occasional visual contact 

with me (more than the other dogs on average). When circling back I would then signal for him to go this 

way or that way. The apparent importance of visual contact with a handler, and his ability to discriminate 

arm motions far outweighed the significance of his soundless world. He was superb. 

After several years I again began to ask myself, why do some of us use dogs to locate grouse and 

related species and others do not. I still thought most field projects about populations would require us to 

at least initially locate some birds, particularly in forest and tundra/alpine landscapes where birds 

generally are widely scattered as individuals. I knew there were other ways to count or index grouse 

numbers yet I thought my question still reasonable. I read Fred Zwickel’s chapter on the use of dogs, in 

Sandy Schemnitz’s (1980) Wildlife management techniques manual, The Wildlife Society, 4
th

 edition; 

(reprinted in Adam’s book). Fred’s review, although wide-ranging, certainly became incomplete quickly, 

even about pointing breeds: witness Andy Ammann’s (1981) short guide on, “…capturing and banding 

American woodcock using pointing dogs”, (The Ruffed Grouse Society, reprinted 1994). 

As I see it, principally using Adam’s book, there were two primary lineages for the use of 

pointing dogs in grouse and ptarmigan research. First was the team of David Jenkins and Adam Watson, 

beginning with pointers in about 1957 - 1958 in Scotland. Both had worked earlier on Red Grouse, 

ptarmigan, and related moorland species, albeit only partly with dogs (Adam beginning 1943). The 

second line began with Jim Bendell working primarily on Blue and Spruce Grouse in Canada beginning 

1950 and with a pointer in 1958 (see Jim’s chapter in Adam’s book). 

Over the years, David Jenkins and Adam became a great source of information, expertise, and 

young dogs for many other grousers, especially in Europe and Scandinavia; witness the early pup to Vidar 

Marcstrõm in Sweden in 1960. But perhaps their most important contribution was over the long term, that 

they set an example for other government biologists, such as Robert Moss among others, to follow, and 

especially they set an example for the private-land gamekeepers, that pointers and setters could reliably 

be used to count Red Grouse and nests. These became important statistics in the evolution of the Scottish 

hunting and management system. 
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Jim Bendell’s effects were noticeable because of his early collaboration with Bob Weeden on 

Alaskan Rock Ptarmigan in the late 1950s and the 1960s, with Art Lance on Blue Grouse on Vancouver 

Island in the late 1960s (Art also died early 2020), and with Larry Ellison on Alaskan Spruce Grouse in 

the 1960s - 1970s, and especially with Fred Zwickel and his many students with pointing dogs beginning 

1961. In Fred’s 1980 chapter, he writes that, “At Jim Bendell’s suggestion, I began using dogs in 

1961….” Well, Jim thought he had been more persuasive toward Fred than simply to have “suggested” 

dogs. As Jim put it to me in his ever-ebullient way shortly before his death, “I told Fred to do so” (italics 

mine, expressing the conviction and forcefulness that Jim used in recounting his message to Fred)! Jim 

and Fred and their students kept active with grouse and dogs into at least the 1990’s.   

These two lines of researchers using pointing breeds on upland birds were not entirely 

independent, and may have benefitted from productive conversations and arguments over the years, as 

were some of their thoughts about population theory. It is notable that after graduate research in British 

Columbia, Art Lance moved to Scotland and Ireland for the remainder of his working years, becoming an 

even closer colleague with Adam, and after his Alaskan years Larry Ellison moved to France where he 

encouraged hunters and biologists with the national wildlife office (Office Nationale de la Chasse et de la 

Faune Sauvage/ONCFS) to use dogs for upland game research and management programmes. In North 

America, however, the use of pointing dogs, while meaningful to certain individual projects, usually 

university-based, seems to have become much more spotty/inconsistent, possibly in part because 

governments generally have not used annual production and population sizes much for setting hunting 

seasons and related management programmes.  

Of course, I was naïve and wrong with my early expectation that everyone doing something in 

the field with grouse or ptarmigan would use pointing dogs. There continues to be large-scale field 

research, at least in part with grouse and ptarmigan, without dogs, e.g., Krebs et al. (2001) and their 

“Kluane project” (Oxford University Press). Nevertheless, I still find some of the disparity surprising. 

For example, Ruffed Grouse are undoubtedly hunted the most among all the species yet there has been 

very little use of dogs for their research. Bob Robel suggested to Adam (2013) that hot, dry weather in the 

southern range of American grouse is simply not conducive for scent nor for the dogs. And such weather 

of course also occurs at times in the north. Overall, perhaps some investigators just assume that the 

troubles with dogs are greater than the benefits - and there certainly are some complications.  

But perhaps the best explanation was from Adam, at least the simplest explanation, that persons 

not using pointing dogs probably had little experience with dogs or for some reason were never able to 

form a bond with them. I cannot offer any good evidence on this other than to confirm that productive use 

of a pointing dog certainly requires a cohesive bond between the dog and the handler. This not only 

means giving field time to the dog in training but also giving training time with the person that will 

handle the dog; that is, training a new field person beyond just showing how to handle birds. The quality 

of our total time spent searching for prey (grouse, ptarmigan) depends heavily on preparing the handler. I 

for one, certainly could have done better over the years preparing myself and others on this task.  

Perhaps in late life, Dave Boag, Fred Zwickel, Adam Watson and Jim Bendell were unaware of 

some of todays’ new intricate research questions. But all four had studied fundamental questions basic for 

all of us. I learned much from all four men, about grouse, and life. It is entirely possible that their type of 

long-term, in-the-field research, mostly or entirely without computers, and trying to interpret the land as a 

grouse might see it, is likely to not be repeated much. It is noteworthy that all four were married to 

women that supported the research in various intellectual and physical ways. All four men died within a 

26-month period, December 2017 - January 2020 (Art Lance in March 2020 makes it five in a 28 month 

span). 

Dogs contributed immensely to my work despite all of my shortcomings. And they made for 

good times. For example, at the end of many long days afield, especially during the cold, deep-snow of 

winter, I would be hiking on snowshoes going back to camp during the darkening, quiet, calm air of dusk, 

the dog keeping at my side or just in front of me, trotting along in a bouncy fashion, as if happy. Perhaps 

he was just looking forward to dinner. But I like to think the dog also had simply enjoyed another day of 

grousing.  

 

Dan Keppie, 5103 Cherry Valley Road, Prospect, Kentucky 40059, USA, duck@unb.ca  
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SNIPPETS 

 

 

Grouse on stamps 

 

In spring 2020 Ladislav Paule asked if we should present stamps with capercaillie and black grouse. In 

issue 59 of Grouse News we introduced this and presented 10 stamps. Now we have got more pictures 

and also of other grouse species. Please see issue 59 for more information. 

For more information and/or illustrations, please, contact Ladislav Paule, Zvolen, Slovakia, 

paule@tuzvo.sk.  
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IN MEMORIAM 

 

 

Harto Lindén 19
th

 December 1948 - 4
th

 April 2020 
 

Harto Lindén, a well-known Finnish grouse scientist, abruptly passed away at home 4
th

 April this spring. 

He was born 19
th

 December 1948. Harto reminded us during his retirement symposium, with a glint in his 

eye,  that he had been a person without any imagination. That is because he stayed in one place during his 

whole career, from the 1960s to the 2010s: at the 

Finnish Game and Fisheries Institute. There he served 

at all steps of the hierarcy, starting as a summer 

assistant during his high-school years and moving up 

to the director of the whole institute for several years, 

before ending his career as a research professor.  

Grouse, and especially the capercaillie, were 

Harto’s main study objects for several decades, but 

later on he and his study group widened the scope to 

landscape ecology and conservation biology. He 

published a lot, not only in international forums, but 

he actively popularized science in columns, articles, 

and books for Finnish readers. 

Harto was an enthusiastic teacher. He gave 

lectures and organized courses as a docent at the 

universities of Helsinki and Joensuu. They gathered 

full classrooms of students, and many of them 

become wildlife biologists. Harto was a well-liked 

supervisor, and he had a good number of doctoral 

students. In fact, Harto taught and gave fresh ideas 

and visions to a whole generation of young wildlife 

researchers, teachers, and people in administrative 

positions in hunting and nature conservation. He was very often used as an expert in many scientific 

committees and evaluations and also in public projects. Harto's impact on the development of modern 

wildlife biology and ecology in general in Finland has been invaluable. 

Harto was also an important wildlife biologist internationally, with a wide network of researchers 

abroad and positions in many international organizations. Harto was very active in the Nordic Council for 

Wildlife Research (NKV), the International Union of Game Biologists (IUGB), the International Grouse 

Symposia, International Ornithology Conferences, etc. Harto was also the first editor-in-chief of the 

journal Wildlife Biology, which is now a well-known and respected journal in the field.  Harto was also 

active in supporting cooperation between Finnish and Russian researchers, adapting the Russian mammal 

monitoring system based on snow track counts to Finnish conditions, and helping to develop today’s 

impressive wildlife triangle system of grouse monitoring that is carried out by volunteer hunters.  Harto 

had a very including attitude and used these international contacts to promote international cooperation, to 

bring impulses from the outside to Finnish wildlife research and management, and to inspire foreign 

researchers with the excellent applied research findings from Finland. 

But more than an excellent and influential wildlife biologist, Harto was a good friend, who 

enjoyed people.  He was always smiling and joking (fluently, in Finnish, English, and Swedish) and he 

loved life.  We were lucky to have known him and we miss him. 

 

Pekka Helle and Jon Swenson 

Pekka Helle,. Kilpukkatie 3, FI-90800 Oulu, Finland. pekjhelle@gmail.com.  

Jon Swenson, Norwegian University of Life Sciences, P.O. Box 5003, NO-1432 Ås, Norway, 

jon.swenson@nmbu.no. 
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Arthur Norman Lance 
 

Arthur (Art) Lance passed away on 20 March 2020 in Kamloops, British Columbia, Canada at the age of 

78. Art developed an interest in wildlife when growing up in Vancouver. He explored that interest while 

pursuing his Bachelor of Science degree at the University of British Columbia, which he received in 

1963. Art remained at the University of British Columbia to conduct research on sooty grouse on 

Vancouver Island under the supervision of Dr. Dennis Chitty, but he also worked with Dr. James Bendell 

and Dr. Frederick Zwickel. His thesis was completed in 1967 and was titled “A telemetry study of 

dispersion and breeding biology in blue grouse”. Art expanded his research into the World of red grouse 

in Scotland with work on his Doctor of Philosophy degree at the University of Aberdeen. He published 

numerous papers on grouse dealing with survival, 

recruitment, and telemetry of both sooty grouse and red 

grouse. 

Art returned to Prince George, British Columbia in 

1991, working for a consultant service, Industrial Forestry 

Service Ltd. He also joined the Faculty, as an Adjunct 

Professor, of Natural Resources and Environmental Studies 

at the University of Northern British Columbia, retiring in 

2002. He moved to a house that he built on the shore of 

Bridge Lake, southeast of 100 Mile House. He developed an 

interest in photography which occupied much of his free 

time. He also maintained an interest in grouse, being 

involved with the Upland Bird Society for British 

Columbia. Art is survived by his wife Christine, and their 

sons David and Steven. Researchers like Art Lance helped 

provide the basic information for our current understanding 

of grouse, and he will be missed. 

Photo of Art Lance from https://www.behance.net where Art was a member. 

 

Michael A. Schroeder, Upland Bird Research Scientist, Washington Department of Fish and Wildlife, 

Bridgeport, Washington, USA, Michael.Schroeder@dfw.wa.gov.  
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