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From the chair 
 

Dear Grousers 
 

The latest update of the IUCN Red List of Threatened Species has just been released. It shows that 17,291 

species out of the 47,677 assessed species are threatened with extinction. In 2009, 21 percent of all 

known mammals, 30 percent of all known amphibians, 12 percent of all known bird species are 

threatened with extinction. Among the taxa less completely studied, 28 percent of reptiles, 37 percent of 

freshwater fishes, 35 percent of invertebrates and 70 percent of plants assessed so far are under threat. 

(For more information visit www.iucnredlist.org. There is a lot of excellent material!) 

Of the 9998 bird species currently described, 133 are EX (extinct) and 4 EW (extinct in the wild), and 

there are 192 bird species listed as CR (critically endangered), 362 EN (endangered), and 669 as VU 

(vulnerable). An additional 838 bird species is considered NT (near threatened). And how about grouse? 

With their huge distribution ranges, one would assume grouse to be less threatened that the average bird 

species. Not quite right: 16% (3 out of 19) are threatened. The Gunnison sage grouse Centrocercus 

minimus, which was recognized as distinct from the greater sage grouse only in 2000, is listed as EN 

(endangered) and thus, is the most threatened grouse species. The greater Tympanuchus cupido and lesser 

T. pallidicinctus prairie chicken are both listed as VU (vulnerable). An additional four grouse species are 

listed as NT (near threatened), the Chinese grouse Bonasa sewerzowi, Siberian grouse Dendragapus 

falcipennis, Caucasian grouse Tetrao mlokosiewiczi, and the Greater sage grouse Centrocercus 

urophasianus. The latter species all deserve close attention, because of decreasing populations and 

ongoing habitat loss and deterioration. The remaining 12 species of grouse are considered safe and are 

listed as LC (least concern). 

Thus, slightly more grouse are considered threatened that the grand mean of all birds (12%). Yet, 

grouse are better off than most of their closest relatives. In the order Galliformes, 74 out of 288 species 

are threatened, accounting for a frightening 26% of all species. Many of our new colleagues in the 

Galliformes SG are looking to us for advice. The grouse are so much better studied than the other 

Galliformes; so the grouse group might have the recipes for successful conservation. Do we? We are 

probably fairly good when it comes to conservation science. Regarding our track record in conservation 

practice, I leave you with a quote from the recent IUCN press release: 

ñThe scientific evidence of a serious extinction crisis is mounting,ò says Jane Smart, Director of 

IUCNôs Biodiversity Conservation Group. ñJanuary sees the launch of the International Year of 

Biodiversity. The latest analysis of the IUCN Red List shows the 2010 target to reduce biodiversity loss 

will not be met. Itôs time for Governments to start getting serious about saving species and make sure itôs 

high on their agendas for next year, as weôre rapidly running out of time.ò 

 

Ilse Storch, Chair, Grouse Group within the IUCN-SSC/WPA Galliformes SG (GSG) 

Co-Chair, IUCN-SSC/WPA Galliformes SG 

Department of Wildlife Ecology and Management, Institute of Forest Zoology, University of Freiburg, D-

79085 Freiburg, Germany, ilse.storch@wildlife.uni-freiburg.de  

 

http://www.iucnredlist.org/
mailto:ilse.storch@wildlife.uni-freiburg.de
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CONSERVATION NEWS 
 

 

2009-10 Scottish capercaillie survey 
Steven Ewing 
 

Population surveys of capercaillie in Scotland are undertaken at 5- to 6-yearly intervals, with previous 

surveys being conducted during the winters of 1992-94, 1998-99, and 2003-04.  Such regular monitoring 

allows the conservation status of this red-listed species to be tracked.  Census estimates derived from 

these surveys suggest that the population numbered 2200 individuals (95% CI: 1500-3200; Catt et al. 

1998) in 1992-94, but that it declined substantially (51%) in the period until 1998-99, when the 

population was estimated at 1073 individuals (95% CI: 549-2041; Wilkinson et al. 2002).  The most 

recent survey in 2003-04 implied that the population may have increased subsequently, with a population 

estimate of 1980 birds (95% CI: 1284-2758) being calculated.  A fourth Scottish capercaillie survey is 

due to be carried out between November 2009 and March 2010. 

The forthcoming survey, like those before it, will be conducted during the winter.  Capercaillie are 

more detectable during this period as they forage in the forest canopy and are more readily flushed by 

observers, while winter surveys also avoid disturbing birds during the breeding season.  Sampling of the 

Scottish capercaillie distribution during the survey will be based on line transect distance sampling.  To 

define the starting point of the transects, a systematic 1.5km grid has been superimposed over the speciesô 

range, and a defined proportion of those points that fell within suitable woodland habitat selected.  From 

each of these points, a 2km transect in the shape of an equilateral triangle will be walked along a random 

bearing, with a qualification being that the full transect should be contained largely within forest.  

Woodlands in the capercaillieôs distribution have been allocated either to a primary or secondary stratum 

(defined on the basis of different expected densities), within which the sampling intensity differs.  Our 

intention is to try to complete approximately 700 transects distributed across the speciesô range. 

Several large-scale conservation initiatives have been implemented for capercaillie in Scotland in 

recent years, most notably the EU LIFE project óUrgent Conservation Management for Scottish 

Capercaillieô.  These have endeavoured to influence the fortunes of the species in Scotland through a 

combination of management practices, including marking and removal of deer fences, improvement of 

brood habitat, and targeted predator control.  With the completion of the LIFE project in 2007, the 

forthcoming population survey affords a fantastic opportunity to assess whether such initiatives have been 

able to deliver any progress towards attaining the UK Biodiversity Action Plan Group target for 

capercaillie in Scotland.   

The 2009-10 Scottish capercaillie survey is funded jointly the RSPB and Scottish Natural Heritage 

(SNH). 
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Steven Ewing is a Conservation Scientist at the RSPB, working within the Species Monitoring and 

Research Section of the Conservation Science department.  His primary role is co-ordinating national 

surveys of rarer bird species, including Capercaillie.  He has worked closely with Tim Poole, the 

Capercaillie Project Officer, and James Gordon, the Woodland Grouse Project Manager, to set up the 

2009-10 Capercaillie survey. 

 

Steven Ewing, Conservation Scientist, RSPB, Dunedin House, 25 Ravelston Terrace, Edinburgh, EH4 

3TP. Steven.Ewing@rspb.org.uk.  

 

mailto:Steven.Ewing@rspb.org.uk
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Gunnison sage grouse reconsidered 
 
The rare Gunnison sage grouse is being reconsidered for protection under the Endangered Species Act 

after being denied federal protection in 2006. The U.S. Fish and Wildlife Service (FWS) has until 30 June 

2010 to decide whether to protect the bird, according to the terms of a settlement agreement with 

environmental groups and a county in Colorado. The 19 August settlement comes three years after the 

groups filed a lawsuit protesting the decision not to list the grouse.  

The FWS 2010 decision will be an important one in species conservation, as there are only 3,500 

breeding adults in the birdôs remaining Colorado and Utah ranges, with some populations consisting of 

few as 10 individuals. 

The Gunnison sage grouse is considered to be one of the most endangered birds in the country by the 

Audubon Society. A recent report, ñThe State of the Birds,ò identified sage grouse habitat (high desert 

grass and sagebrush) as among the most degraded in the country. As sage grouse habitat declines, 

population size, and dispersal suffer. While experts believe that at one point the bird inhabited much of 

the interior west, today the species is confined to southwestern Colorado and southeastern Utah. Habitat 

decline is due in large part to human land use practices such as housing and highway development, oil 

and gas drilling, livestock grazing and motorized recreation. 

Sources: Center for Biological Diversity, Colorado Department of Natural Resources, E&E 

Publishing, LLC (Land Letter), State of the Birds Report. 

 

Reproduced from the Wildlife Society, Wildlife Policy News, Volume 19, Issue 5, October 2009 
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RESEARCH REPORTS 
 

 

Inter -specific aggression between red grouse, ptarmigan and pheasant 
Adam Watson 

Fights or other aggressive encounters between grouse species or between grouse and pheasants have 

seldom been recorded. Below, I describe some encounters between red grouse Lagopus lagopus scoticus 

and ptarmigan Lagopus muta, and between red grouse and pheasants Phasianus colchicus. They throw 

light on inter-specific behaviour in relation to habitat. 

 

Red grouse and ptarmigan 

In Scotland, Gordon (1912) described red grouse and ptarmigan showing inter-specific aggression over 

patches of their food plant, ling Calluna vulgaris, in deep snow. When both species fed close together on 

days with deep snow in north-east Scotland, I reported occasional ñbrief disputes in which one bird avoids 

another or drives it from a patch of snow-free vegetationò (Watson 1972). These instances occurred when 

ptarmigan had left their usual alpine habitat above 760 m altitude and moved downhill into typical habitat 

for red grouse around 600ï700 m, and when snow was not so deep as to cause the red grouse to leave. 

Most disputes were over small patches of ling projecting above the snow. 

Out of a total of 33 such encounters that I observed on upper moorland near Braemar in 

Aberdeenshire (excluding repeated encounters by the same individuals within the observation period), a 

cock red grouse displaced a cock ptarmigan in 20 cases, both cocks withdrew in three, and a cock 

ptarmigan displaced a cock red grouse in 10. This suggests a slight advantage to red grouse, but all 

encounters were in habitat typical for red grouse, though atypical for ptarmigan. Cocks also displaced 

hens within species, and hens displaced hens within species, but I saw no instance where a cock (or hen) 

of one species displaced a hen (or cock) of the other species from food. 

Each encounter usually lasted 1ï2 seconds, during which one bird threatened and the other withdrew. 

If one was already at the food, it sometimes kept an approaching bird away by threatening, but withdrew 

if the other showed more aggression. Sometimes the threatened bird did not withdraw and an encounter 

lasting up to 5ï10 seconds resulted, but this was unusual. Seven such brief encounters were on packed 

snow devoid of food, where birds came within about 0.5 m, and only two of these were won by red 

grouse. This suggests a slight advantage to ptarmigan, which in such a situation were far less conspicuous 

in their white winter plumage than red grouse in their dark feathering, and where the packed snow devoid 

of food bore more resemblance to alpine land than to moorland. 

Watson (1972) noted that cocks of both species ñsometimes interact when both have territories on the 

same area, with ground songs, flight songs directed towards a cock of the other species, and occasionally 

prolonged ówalking-in-lineô encounters, facing and fightingò. As in territorial interactions within species, 

encounters were fairly evenly matched, and no cock won in the sense of driving away the cock of the 

other species. All these territorial inter-specific encounters were in FebruaryïMay. 

An example was on 2 April 1964, when a cock ptarmigan and a cock red grouse ówalked-in-lineô for 

two minutes, with much crowing on the ground and postures of attack intention and escape intention. This 

was at 750 m on Meall Odhar south of Braemar, where alpine and moorland zones meet. When disturbed 

by me, the two cocks flew off together but separated a few seconds later. On the nearby hill the Cairnwell 

at 750 m on 1 May 1965, I saw a cock grouse and a cock ptarmigan giving an aerial song each, in 

response to one another. The grouse responded to the appearance of the ptarmigan about 50 m away on 

the hillside below, by flying towards the ptarmigan, whereupon the ptarmigan then flew towards the 

grouse. After a minute when both stood alert at 9 m apart, they walked away at the same moment. In this 

case, the territorial cock grouse and the territorial cock ptarmigan occupied the same ground. 

An interesting autumn case was at Meall Odhar on 17 September 1988, a year when both species 

occurred at high density there. Encounters took place on the lower third of the slope, where small patches 

of tall ling that afforded habitat for red grouse occurred like islands in the midst of short vegetation 

suitable for ptarmigan habitat. All ground below held tall ling suited to red grouse, and all ground above 

was entirely ptarmigan habitat. While I watched a loose flock of 14 ptarmigan of both sexes, some 

feeding and some resting, six standing ptarmigan cocks gave frequent crowing calls indicating attack 

intention, three of them made brief song flights and then rejoined the flock, and several at times showed 

ójumpingô (Watson 1972). 

A cock red grouse on a ling-covered hillock surrounded by ptarmigan habitat walked up to a hen 

ptarmigan, which ran out of his way. At once a cock ptarmigan, croaking loudly in a song flight, flew 

towards the cock red grouse. As soon as the cock ptarmigan started his song flight, the cock red grouse 
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ran off the hillock top into a groove where it crouched submissively. The cock ptarmigan walked away, 

evidently having not seen the crouching red grouse. Next the cock red grouse rose from the groove and 

gave a beck on the ground. The ptarmigan immediately ran to the spot, whereupon the cock red grouse 

walked away without pursuit by the ptarmigan, and did not return. 

Red grouse are con-specific with willow grouse. In an Alaskan hill valley where willow grouse and 

ptarmigan occupied territories on the same area, Moss (1972) recorded interactions between cocks of the 

two species shortly after they had taken territories in spring. Interactions ranged from a cock responding 

to a call by another cock, to one case of fighting. On all nine occasions when Moss could decide a clear 

outcome, a willow grouse dominated a ptarmigan, although on four of them the ptarmigan initiated the 

dispute. In this case, however, willow grouse could take territories sooner because their habitat at lower 

altitude became snow-free earlier, whereas ptarmigan tended to take temporary territories close to willow 

grouse until the snow had melted on the higher ground. Hence it could be argued that ephemeral 

conditions of habitat caused ptarmigan to be less aggressive than they might have been if the alpine land 

higher up had been snow-free. 

Willow grouse and red grouse are larger and heavier than ptarmigan in the same region. However, 

although cock and hen black grouse Tetrao tetrix exceed the size and weight of cock red grouse, cock red 

grouse dominated cock and hen black grouse in 11 out of 12 observed encounters in the wild on moorland 

in north-east Scotland (Parr, Watson & Moss 1993). In Glen Esk I once saw a captive cock red grouse 

being put into a nearby greyhenôs cage in a garden during April 1960. He immediately attacked and 

pecked the greyhen, which crouched in a submissive posture and died within a minute, presumably of 

shock. 

Red grouse and pheasant 

Aggression by a bird displacing a bird of another species from food is fairly common, such as with 

passerine species at garden bird-tables and other situations with copious food. At Kerloch moor near 

Banchory, west of Aberdeen, I observed five such encounters between cock red grouse and cock 

pheasants on oat-ricks in fields adjacent to moorland. The red grouse was victor in four. 

Also at Kerloch I observed a prolonged encounter between a cock red grouse and a cock pheasant on 

14 April 1964. This was at 150 m altitude on a part of the moor that adjoined fields and that was 

completely occupied by red grouse territories, but also held two cock pheasants and two hens. The 

pheasants were usually in two patches of tall ling mixed with tall rushes (Juncus effusus and other tall 

Juncus species) or in tall bog myrtle Myrica gale with rushes. On this occasion the two cock pheasants 

had been together in an aggressive encounter on short ling for 20 minutes. They were still showing threat 

postures, and as they walked stiffly on to a prominent rise in the ground, a back-tabbed cock red grouse 

which had a territory there flew in, becking loudly as he landed, and at once attacked the cock pheasant 

that was the nearer of the two. He chased the pheasant for the next 11 minutes, continually attacking it 

and giving loud calls signifying attack and attack intention. The pheasant ran on, frequently jumping out 

of range, but five times flew away for 5ï10 m after strong attacks. 

It also turned to face the red grouse five times, giving a purring call that cock pheasants use in 

aggressive encounters, and showing a threat posture with its tail raised and body lowered. The two then 

fought, beating their wings and jumping off the ground, but although the pheasant removed a feather from 

the red grouseôs breast, it withdrew each time. It next flew 50 m towards the centre of the red grouseôs 

territory and was again attacked. Finally it flew 150 m to land at least 100 m outside the red grouseôs 

territory, in the bog where it usually lived. The cock red grouse also flew to land becking loudly near the 

pheasant, outside the grouseôs previously observed territorial boundary. That red grouse clearly had an 

advantage, even though the cock pheasant was bigger. 

Meanwhile the second cock pheasant had crept out of sight in tall ling and crowed loudly when it had 

gone 100 m away from the other two birds. The first pheasant answered the call immediately, but no 

further interaction with a red grouse took place, although the two pheasants were now in places within the 

territories of two cock red grouse. 

Moorland is marginal for pheasants, which occur there at low density and only in places with good 

cover from mires with tall rushes Juncus spp., patches of young trees or scrub, or tall ling. Such places are 

usually little frequented by red grouse in winter and spring, although they are often within the territories 

of cock red grouse. Red grouse often go to rushy mires with their small young, but rarely show territorial 

behaviour in summer except at dusk and dawn. Interestingly, two hen pheasants nested in ling swards 

only 15 cm high, even though taller rushes and ling abounded nearby. 

Conclusion 

A high proportion of inter-specific aggressive encounters involving grouse species involved the two 

species not being tested for dominance in a neutral situation, because of differences in habitat. There was 
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interesting evidence suggesting that the outcome of such encounters may be associated with the habitat in 

which the encounter takes place, rather than by inherent behaviour where one species always dominates 

another. Of course a bird living in typical habitat for the species is likely to be more dominant or in better 

physical condition than a bird of the same species in atypical habitat. Likewise this may help explain why 

it is likely to be at an advantage over an individual of a different species in the same atypical habitat. The 

hypothesis could be tested by other observations now and in future. 
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Ecology and conservation of the Cantabrian capercaillie inhabiting 

Mediterranean Pyrenean oak forests. A new Ph. D. project. 
Manuel A. González, Pedro P. Olea & Luis Robles 
 

Capercaillie Tetrao urogallus is usually considered a conifer forests dweller depending on bilberry 

(Storch 1993, 1995, Selås 2000, 2001). However at the southern limits of its distribution some 

populations inhabit deciduous forests, with the most representative in the Cantabrian Mountains, 

northwest Spain. In this area the Cantabrian capercaillie subspecies is found Tetrao urogallus cantabricus 

that is isolated, endangered and listed as the most endangered subspecies according to the IUCN criteria 

(Storch et al. 2006). As elsewhere Cantabrian capercaillie has been closely related to bilberry (Castroviejo 

1975, Martínez 1993, Obeso & Bañuelos 2003) and mainly inhabiting beech Fagus sylvatica, birch 

Betula pubescens and sessile oak Quercus petraea montane forests (Quevedo et al. 2006). However, in 

2000 a remnant nucleus of this subspecies was discovered in the Mediterranean region bordering the 

Eurosiberian region at the very southern slope of the Cantabrian Mountains (42Á 39ôN) inhabiting 

Pyrenean oak Quercus pyrenaica forests. 

Half of the total area is forested. Dominant forests are natural (more than 50 years old) and post-fire 

Pyrenean oak interspersed with Scots pine Pinus sylvestris plantations (less than 50 years old). Pyrenean 

oak covers 25,483ha (30%), Scots pine plantations 11,132ha (10%) and heather Erica australis, grassland 

and riparian lowland forest occupy the rest of the natural landscape. Bilberry Vaccinium myrtillus is 

completely absent or too scarce (<0.5% of the total ground cover of the forest) to be considered as a key 

resource for capercaillie as it is in other populations in the Cantabrian Mountains (Blanco-Fontao et al 

2009) and elsewhere (Storch 1993, Selås 2003). This almost complete absence of bilberry may have 

important consequences for the ecology of this population. However, opposite to the general declining 

Cantabrian trends (see Bañuelos & Quevedo 2008), this capercaillie nucleus seems to have been relatively 

stable since it was discovered. It is supposed to constitute close to 10% of the total Cantabrian capercaillie 

population which makes this population an important conservation target for the Cantabrian capercaillie 

future. In addition this population could now be the southernmost distribution limit of capercaillie in the 

Western Palaearctic, since the population of the Greece in Mount Athos might have become extinct 

(Xirouhakis pers. com.). 

However, this Mediterranean capercaillie population may become threatened because of the current 

wind power projects. Seven wind farms are presently being developed in the area, 3 of them are finished 

and 4 in working process. No legal protection regulations protect this area and it has not been 

contemplated in the Recovery Plan for Cantabrian Capercaillie (Junta de Castilla y León) as suitable 

habitat. Consequently this original habitat is completely unprotected against any threat in the form of big 

human infrastructures such as wind farms. Because of its peculiar habitat in the Mediterranean region 

make it will be of great interest to study the ecology of this population to implement locally adapted and 

effective conservation measures (Blanco-Fontao et al. 2009). 

A PhD project is being developed on this Mediterranean capercaillie nucleus focusing on its ecology, 

population trends, habitat selection and human disturbances, especially related to wind power 

development in the area. 

mailto:awat@ceh.ac.uk
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The long-term evolution of Cantabrian mountain landscapes and its 

possible role in the capercaillie drama. 
Juan M. Rubiales,  Francisco J. 

 
Ezquerra, Fernando Gómez-Manzaneque, Salvia 

García Álvarez, Ignacio García Amorena, & Carlos Morla. 
 

Within the Iberian Peninsula, at the south-western boundary of its distribution area, the capercaillie is 

restricted to the Cantabrian and the Pyrenean Mountains. Cantabrian capercaillie Tetrao urogallus 

cantabricus has undergone a dramatic decline during the last three decades, as reported in the last Iberian 

Survey (Robles et al. 2006) and in previous issues of Grouse News (Bañuelos et al., 2004, 2008). As a 

consequence, it is currently the only subspecies of capercaillie critically threatened worldwide. 

Although considerable efforts have been made to understand the reasons of this decline, the long-term 

ecology of this subspecies has received little attention, due probably to the absence of data in the 

palaeozoological records. Nevertheless, palaeoecological information based on their habitats can provide 

a useful insight that in the case of the Cantabrian Mountains offers a large body of data that covers the 

forest history of the last thousands of years. 

 

Cantabrian landscapes over time: the history of pinewoods during the Holocene 

It is traditionally assumed that this subspecies is the only one, all over the capercaillieôs range, adapted to 

live during the whole year on non conifer forests, mainly of beech Fagus sylvatica, birch Betula 

pubescens, sessile oak Quercus petraea and Pyrenean oak Q pyrenaica. However, it still persists in the 

few remaining natural pinewoods and uses regularly recent pine afforestations over the range. 

Furthermore, accumulating evidence suggests that the role of conifers in the landscape of the Cantabrian 

range was much more important than today. The compilation of the available palynological data and the 

analysis of new macrofossil sites support a wider distribution area for pine Pinus sylvestris over the 

Holocene, registering regional and recent extinctions in Cantabrian environments. Today, great difference 

is shown in precipitation and temperature between the northern and southern slopes of the range, defining 

the Atlantic-Mediterranean biogeographical boundary in northern Iberia. Oceanic influence is greater in 

the western areas and in the northern slopes of the cordillera while in the inner slopes submediterranean 

conditions determine the existence of important differences on vegetation. 

Patterns of pine decline were therefore roughly marked by the previous climatic framework. Western 

and northern deposits reflect changes in vegetation from the onset of the Holocene, when sudden changes 

occurred and the expansion of hardwoods rapidly affected conifers. However, under drier, subcontinental 

locations, pines were able to endure until the late Holocene in several areas of the range. During the late 

Holocene (last 3500 BP) an intense anthropogenic activity (including the extensive use of fire) seems to 

be the major cause responsible for the regional extinction of pinewoods in different sites of the cordillera. 

Today, only some stands and scattered pine trees persist over the southern slopes (the best known of them 

is the Lillo pinewood).  

Taking into account the historical information it therefore seems more than plausible that pines and 

capercaillie were geographically linked at least during part of the Pleistocene and the whole Holocene 

(last 10000 years) and this fact also fit quite well with the long-isolation model obtained from the genetic 

analysis of both species that support a coupled history of long term isolation and evolution in the Iberian 

territories (Chedaddi et al. 2006, Duriez et al. 2007). 

Further, beech forests, nowadays the major tree species of the habitat of the capercaillie in the 

northern slopes of Cantabrian mountains (Quevedo et al. 2006) did not develop in the area until å4000 yr 

BP (Magri et al 2006). It is also surprising that while globally capercaillie prefer (at least during the 

snow-free season) habitats with open and well-lit  spaces and moderate canopy coverage (see e.g. Storch 

2007), beech forests offer the shadiest and most dense canopied forests in the cordillera. This could be 

explained by: i) climatic and physiographic factors and a long-term (millennial scale) anthropogenic 

disturbance reduce capercaillieôs habitat availability to montane environments where beech found the best 

niche to prosper during the late Holocene; ii) during the last decades, rural depopulation and subsequent 

abandonment of traditional land use systems are responsible of a severe change in the beech forest 

structure. The end of an intense anthropogenic activity (including tree-felling, pruning and livestock 

management) that maintained unusually open beech forests, favoured the densification and disappearance 

of open areas; iii) in an important part of existing beech forests that are today occupied by capercaillie, 

forest structure is highly limited by abiotic factors (such as poor soils, high slopes, regular occurrence of 

snow damages) and permits the existence of open areas with a dense ground cover of bilberry, more 

typical of a birch forest structure; and iv) in most parts of the beech forests, capercaillie preferentially 

uses open areas, and when they do not exist, the timberline zone relegating dense forest areas just for 
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refuge. In summary, the arguments cited above can well explain the reasons why capercaillie was so 

abundant in beech forests and that this fact may not be linked with the species itself.    

 

Pine-capercaillie interactions: do winter diet and tree sheltering counts as key factors for the 

survival of marginal populations? 

Western capercaillie is closely associated in the major part of its range with conifers (Storch 2007). Some 

authors have explained this connection by the importance of needles in the winter diet and the use of trees 

as refuge under extremely adverse meteorological events. Early research on capercaillie in Iberian 

environments already pointed out that winter was a crucial period affecting the survival of the species 

over time (Castroviejo 1975). Snow cover considerably limits the availability of ground food and 

consequently alternative food resources are in trees. Rodríguez & Obeso (2000) analysed the peculiarities 

in the diet of Cantabrian capercaillie. With the exception of the few individuals living close to the relict 

pine stands of the southern slopes and other pine plantations, capercaillie are forced to include other 

evergreen trees (such as holly  Ilex aquifolium) or buds and other parts of deciduous trees (such as beech) 

in their diet. An interesting conclusion of the study is that their winter diet varies widely depending on the 

food availability. Secondly, this irregularity may be a limiting factor as predation risk increases for 

capercaillie feeding in deciduous forests compared to those feeding on coniferous needles.  

Tentatively, we focused on the connections between those two species and we presented briefly this 

association in Rubiales et al (2008). Even if we strongly agree with the main conservation threats and 

measures already proposed for the Cantabrian populations, we discuss the idea that the absence of 

conifers in the enclaves best conserved might aggravate the status of capercaillie in these marginal areas 

of its distribution range.  

The consequences of this fact could be far from being trivial. On the one hand, studies of habitat 

selection have only been achieved on the northern (Asturian) slopes of the range. Although these studies 

are extremely useful and interesting per se, they remain biased since the southern slopes (notably 

different from northern slopes and more suitable for well restored pine landscapes) were not included. 

Researchers should therefore be urgently encouraged to continue investigations in that sense. On the other 

hand, population re-enforcement targets, management focusing habitat amelioration and priorities for 

conservation related to the capercaillie could include a more open perspective in which pines can be 

incorporated as precious elements of these mountain ecosystems. As an example of this lack of 

conscience, the Cantabrian relics of pine are not included as habitats of European interest in the Habitats 

Directive (although some of them are fortunately protected with regional laws)  

 

Implications for management 

During the decades between 1940 and 1970 one of the forest policies that were extensively developed in 

Spain was the conifer afforestation, which was primarily defended by the administration by their benefits 

to protect disturbed soils from erosion.  This large-scale afforestation policy was certainly accompanied 

by conflict over the social and environmental effects of plantations. Some prominent people from both the 

scientific and conservationist communities expressed concerns over the impacts of pine afforestation that 

took root in social contexts and ended up questioning the autochthonous nature of pines and their role in 

the forest dynamics of Iberian environments. Fortunately, palaeoecological and historical data are 

scientifically contributing to solve this debate, but the inertia of the previous ideas certainly exist and part 

of a misinformed society still shows contempt for pine forests. It would be a misfortune if these 

prejudices prevented to include and understand the role of the pines in the ecology of Cantabrian 

capercaillie, and the opportunity that can represent for their recovery. 

Theoretical models and ongoing observations on Cantabrian capercaillie are not hopeful, as the 

extinction of the whole population is envisaged in the near future. Furthermore, the environmental 

anthropogenic change is now quickly adjusting selection pressures on biological communities and makes 

predictive forecast even more pessimistic. However, there are still reasons for hope, since surveys does 

not reflect constant decreasing trends in all of the discrete Cantabrian populations (Robles et al. 2006) and 

experiences abroad (such as those from Scotland, Kortland 2004) also show that patterns of recovering of 

populations are possible. It is evident that the decline in Cantabrian capercaillie is not a simple issue and 

that species-habitat relationships are often highly complex but necessary to assess conservation planning. 

In our case, the link between pines and capers should not be considered as an attempt to simplify the 

problem but, on the contrary, to integrate and seek, above all, any of the available solutions that may 

contribute to the recovery of these populations. What is clear is that the palaeoecological information 

available proves that pines were an important part of the ecological system in the cordillera during the last 

millennia and that until present there is no sign proving that capercaillie did not use pinewoods in the 

past. Further, the scarce data available indicate that pine was probably widely used and that its 

disappearance could have been a key factor in the long-term. 
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From the perspective of the management of the species, it would be a mistake to pose the question in 

the form of whether or not the capercaillie need pinewoods to survive, even at the large-scale. The 

important question now is whether pine presence ever actually helps southern capercaillie to recover, at 

least in some of it populations. The experimental information that is being recovered from several areas in 

León is highly positive in that sense. 
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Estimating the stage of incubation for nests of greater prairie -chickens 

using egg flotation: a float curve for grousers 
Lance B. McNew, Andrew J. Gregory, Samantha M. Wisely, &  Brett K. 

Sandercock 
 

Introduction  

Researchers often require accurate estimates of incubation stage for back-calculating the timing of nest 

initiation or predicting the date of hatching to capture young, to determine the durations of egg-laying, 

incubation and the construction of breeding phenologies, and to calculate nest productivity.  Estimates of 

nest age are also critical for assessment of the influence of temporal variation in nest survival, and to 

model daily nest survival as a function of individual- or time-specific covariates (Dinsmore et al. 2002).  

For example, the timing of nest losses is often related to nest success and the probability of renesting 

(Schroeder 1997, Pitman et al. 2006, McNew et al. in press).  Egg flotation is one of the most common 

methods employed for estimating stage of embryo development with egg flotation-development 

relationships documented for many species of birds (Hays & LeCroy 1971, Dunn et al. 1979, Fisher and 

Sengel 1991, Custer et al. 1992, Brua & Machin 2000, Liebezeit et al. 2007).  To our knowledge, there 

are no published techniques to estimate stage of incubation for nests of grouse.  Field biologists 

estimating stage of incubation for eggs of grouse nests have often used a modified version of an egg 

flotation technique developed for captive ring-neck pheasants Phasianus colchicus and gray partridges 

Perdix perdix (Westerskov 1950, Martin & Cooke 1987).  It is unknown whether egg flotation can be 

used to accurately assess age of grouse nests under field conditions.  As part of a larger study on the 

breeding ecology of greater prairie-chickens Tympanuchus cupido; (hereafter óprairie-chickensô), McNew 

et al. (in press) developed a regression model to accurately predict the stage of incubation for nests from 

egg flotation angles and egg buoyancy.  

 

Methods 

Prairie-chickens were captured with walk-in traps and drop-nets at leks during MarchïMay of 2006ï2008 

at three study sites in eastern Kansas, USA (Schroeder & Braun 1991, Silvy et al. 1990).  Females were 

fit ted with radio transmitters and located via triangulation >4 times/week during the nesting period 

(AprilïJuly), and daily once it was determined from movement patterns that a female was nesting. Once a 

female had localized in an area for 3 successive days, we located and flushed the bird so that the eggs 

could be counted and the nest location recorded with a GPS unit.  Females with nests were monitored 

daily from a distance of >100 m.  Nest sites were revisited during incubation to assess clutch size and 

incubation stage. 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.  Estimating the float angle or height of a greater prairie-chicken egg. 

This egg is floating at ~90° and is not yet buoyant. 
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To evaluate the relationship between egg buoyancy and stage of incubation, we restricted our analysis 

to nests of known age.  Known-age nests included nests discovered during egg-laying and nests that 

successfully hatched.  We collected the clutch from the nestbowl and retreated to a distance of >100 m to 

float the eggs in a small, clear container of lukewarm water (Figure 1).  If an egg touched the bottom of 

the container, the angle between the bottom of the container and the center axis of the egg was measured.  

If the eggs floated freely in the water, the distance between the top of the egg and the surface of the water 

was measured.  We used linear regression to evaluate the relationship between float angle and the age of 

the clutch in days (after Liebezeit et al. 2007).  We converted egg angles to proportions (P = angle/90°) 

before transforming them to the logit scale.  Values of 0 and 1 cannot be logit transformed, and we set 

angles of 0° and 90° to 1° and 89°, respectively, before transformation.  Proportional angles were 

transformed to logits by: 

logit P = ln [P / 1-P]. 

We then used linear regression to assess the relationship between the logit-transformed proportional 

float angles and days of incubation.  For nests where eggs floated above the bottom of the cup, linear 

egression was used to predict the day of incubation from float height; measured as the distance between 

the surface of the water and the top of the egg (in mm).  The predictive ability of regression equations was 

assessed by subtracting the nest age in days of incubation from the predicted age for each nest on a given 

day. The absolute mean deviation + SE was used as the statistic of model error.  Deviations were plotted 

against embryo age to illustrate model precision.  Finally, interspecific error was compared between float 

curves developed for prairie-chickens and curves developed for Ringed-neck Pheasants by Westerskov 

(1950).  All statistical analyses were conducted using Program SAS (ver. 9.1, SAS Institute Inc., Cary, 

NC). 

 

Results 

We collected float data from 68 clutches of known age.  Mean float angle was estimated for eggs of 62 

clutches found early in incubation.  Average float height between the top of the egg and the water surface 

was measured for six clutches where eggs were floated above the cup bottom.  Logit-transformed egg 

angle was a significant predictor of embryo age in early incubation (< 14-d old; r
2
 = 0.56, P < 0.001; 

Figure 2):  

Day of Incubation = 3.25 + 1.19 (logit P). 

 

 

 
Figure 2.  Egg angle (filled circles) and egg buoyancy (open circles) for prairie-chicken nests of known 

age that were floated during incubation.  Egg buoyancy refers to distance from the top of the egg to the 

surface of the water (in mm). 
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The mean deviation (+ SE) between actual embryo age and predicted embryo age was 0 + 0.24 days 

and the 90
th
 percentile of the predicted error for the early-mid incubation period was <9% (+ 2 days).  

Model error was greater for clutches floated during mid-incubation (10-14 days) and was + 4 days from 

predicted values.  For clutches floated late in incubation (>14 d), linear regression analysis revealed a 

significant relationship between egg buoyancy and stage of incubation (r
2
 = 0.86, P = 0.007; Figure 2): 

Day of Incubation = 12.0 + 0.73 (Float Height) 

Mean deviation of model predictions for the late incubation period was + 1 day.    

 

Discussion 

Egg floatation was an accurate indicator of stage of incubation for prairie-chicken clutches and had good 

levels of predictive power.  Using data on egg angle and egg buoyancy and regression techniques 

described by Liebezeit et al. (2007), we found that 90% of prairie-chicken nests could be aged to 1-2 

days if the clutch was floated early or late in incubation (<10 or >14 d).  Error was greater ( 4 d) for 

clutches floated during mid-incubation (10-14 d), due to greater variability in egg buoyancy in a smaller 

sample of clutches.  This study is the first evaluation of egg floatation as a means to estimate the stage of 

nest incubation for prairie grouse, and extends float curves developed for other species of upland 

gamebirds (Westerskov 1950).  Use of float curves developed for pheasants and partridge consistently 

overestimated the age of clutches of Greater Prairie-Chickens by an average of ~2 days and the 

magnitude of the error increased with stage of incubation.  We expect that our float curves should provide 

improved estimates of incubation stage for the nests of other grouse.  However, grousers would be 

prudent to calibrate these float curves by collecting egg flotation data from their own known-age nests to 

account for potential interspecific variation the effects of egg size on buoyancy and rates of embryonic 

development. 
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Status of Missouri greater prairie-chicken populations and 

preliminary observations from ongoing translocations and telemetry 
Brent E. Jamison &  Max R. Alleger 
 
Introduction  
Greater prairie-chickens Tympanuchus cupido once ranged throughout the native prairies of central North 

America, from southern Canada to Texas (Schroeder & Robb 1993).  Previous work estimated that 

greater prairie-chickens (prairie-chickens) numbered up to 1 million individuals across Missouriôs 

tallgrass prairie and open savannahs prior to European settlement (Bennitt 1939, Mechlin et al. 1999).  

Populations peaked following the elimination of bison herds and as newly plowed prairie was converted 

to agricultural crops that provided a concentrated food source (Bergerud & Gratson 1988).  This peak was 

soon flattened by market hunters and the loss of habitat as additional prairie was eliminated or fragmented 

by trees. 

Missouriôs populations followed the continental trend and, in 1907, prairie-chickens became the first 

Missouri species to be protected from hunting.  Since the 1940s, prairie-chicken populations have been 

monitored by using counts of displaying males on leks during spring.  Their decline continued in sync 

with the decline of prairie habitat.  These declines were temporarily ameliorated by grass plantings 

established under a government cropland set-aside program in the 1960ôs, but have continued since 

1970ôs.  Conversion of tallgrass prairie to other cover types, associated fragmentation, and increases in 

the amount and distribution of woody cover were assumed to be the primary causes of long-term trends.  

Additionally, the widespread planting of tall fescue Schedonorus phoenix for livestock forage decreased 

the value of private grazing lands as prairie-chicken habitat.  By 1984, Missouriôs prairie-chicken 

population had dropped to an estimated 5000 to 6000 birds (Cannon & Christisen 1984).  Just 5 yrs later 

in 1989, the population had declined to about 3000 birds (Missouri Department of Conservation, 

unpublished data).   These declines led to the development of multiple recovery plans for the species that 

outlined habitat acquisition and management strategies as well as research needs.  Each new species 

recovery plan received partial implementation.  Tracts of existing grassland were acquired from willing 

sellers and the best available information guided land management.  Recent products of research included 

Master of Science theses from three students (Burger 1988, Jones 1988, McKee 1995).  Despite these 

actions, the population declined to as few as 500 birds by 2006.  Extirpation of greater prairie-chickens 

from Missouri was imminent without immediate, significant and sustained action. 

In 2006, we formed a team to develop a 5-yr action plan to stem the decline of prairie-chickens in 

Missouri (Missouri Department of Conservation 2006).  The plan defined priority landscapes for 

increased habitat management emphasis, established estimated minimum area requirements for habitat 

conservation and restoration, and identified areas where research could meet information needs.  During 

plan development, the team identified one landscape in west central Missouri that met minimum habitat 

requirements but was not currently occupied by prairie-chickens.  Subsequently, the team developed a 

strategy for translocating prairie-chickens from stable populations in neighboring states to reestablish 

birds in that area. 

Experienced habitat management staff developed management strategies and identified research 

needs. Although numbers of active leks and total numbers of displaying males were thought to be useful 

indices of population change, these metrics were best suited to monitor responses to management at large 

spatial scales (i.e., landscapes).  Monitoring lek populations was not sufficient to inform management at 

the local scale because effects of local management action are confounded with landscape factors 

(Svedarsky et al. 2003).  Thus, although local management actions were contributing to population 

growth rates, their effectiveness could not be evaluated solely by using existing data and methods.  

Subsequently, the team began a telemetry study with the eventual goal of evaluating the impact of 

patch-burn grazing (Fuhlendorf & Engle 2001) and other management practices on habitat use, nest 

success, or brood survival.  Additionally, we identified the need for documenting the habitat use and fate 

of translocated birds that we released to establish a breeding sub-population. 

Our management goals included acquisition of new land for conservation and improving habitat 

conditions on existing conservation properties.   Additionally, we sought to increase the value of privately 

owned lands by encouraging and sharing the cost for the removal of woody vegetation, converting 

invasive cool-season grasslands to cover types more attractive to wildlife, and planting cropland to 

perennial grasses through government subsidized farm programs.  Our monitoring objectives were 1) 

update the population index for greater prairie-chickens in Missouri, 2) document habitat use and survival 

of resident and translocated prairie-chickens, and 3) locate and monitor nests of resident and translocated 

hens. 
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Methods 

Population surveys 

Annual counts of birds along standard survey routes were continued to assess state-wide and local 

populations.  In 2008, we continued focused habitat management, began translocations of birds, and 

initiated monitoring efforts in two landscapes (Figure 1).  Patch-burn grazing management units had been 

established at both the Taberville site and the WahôKon-Tah site in 2005 and new units began 3-yr 

rotations in 2008.  These patch-burn grazing treatments were applied to areas that had been traditionally 

used by prairie-chickens. 

   

 
Figure 1.  Locations of priority landscapes where management and monitoring were conducted in 

Missouri during 2008 and 2009. 

 
 

Habitat use and translocation 

At Taberville, we captured and radio-marked native resident birds in a remnant population.  Translocated 

birds were radio-marked prior to their release at Wahô Kon-tah.  We located radio-marked birds regularly 

to assess survival, dispersal and habitat use. 

To document habitat use by radio-marked birds, we mapped cover types within about 1.5 km of 

existing booming grounds at the Taberville site and within a similar distance of release sites at WahôKon-

Tah.  Within each cover type, we delineated management unit boundaries and recorded the management 

practice(s) that were applied to each unit.  We located birds by using truck-mounted null-peak receiving 

systems.  Locations of the receiving unit were determined using GPS and azimuths to transmitters were 

determined using an electronic compass (Cox et al. 2002).  Locations were estimated using Location of a 

Signal software (LOAS 2004) on a laptop computer as azimuth data were collected in the field. 




