Donors to the SSC Conservation Communications Programme
and the Grouse Action Plan
The IUCN/Species Survival Commission is committed to communicate important species conservation information to natural resource
managers, decision-makers and others whose actions affect the conservation of biodiversity.The SSC’s Action Plans, Occasional Papers,
news magazine (Species), Membership Directory and other publications are supported by a wide variety of generous donors including:
The Sultanate of Oman established the Peter Scott IUCN/SSC Action Plan Fund in 1990. The Fund supports Action Plan development and
implementation; to date, more than 80 grants have been made from the Fund to Specialist Groups. As a result, the Action Plan Programme
has progressed at an accelerated level and the network has grown and matured significantly. The SSC is grateful to the Sultanate of Oman
for its confidence in and support for species conservation worldwide.
The Chicago Zoological Society (CZS) provides significant in-kind and cash support to the SSC, including grants for special projects,
editorial and design services, staff secondments and related support services. The mission of CZS is to help people develop a sustainable
and harmonious relationship with nature.The Zoo carries out its mission by informing and inspiring 2,000,000 annual visitors, serving as a
refuge for species threatened with extinction, developing scientific approaches to manage species successfully in zoos and the wild, and
working with other zoos, agencies, and protected areas around the world to conserve habitats and wildlife.
The Council of Agriculture (COA), Taiwan has awarded major grants to the SSC’s Wildlife Trade Programme and Conservation
Communications Programme. This support has enabled SSC to continue its valuable technical advisory service to the Parties to CITES as
well as to the larger global conservation community. Among other responsibilities, the COA is in charge of matters concerning the
designation and management of nature reserves, conservation of wildlife and their habitats, conservation of natural landscapes,
coordination of law enforcement efforts as well as promotion of conservation education, research and international cooperation.
The World Wide Fund for Nature (WWF) provides significant annual operating support to the SSC. WWF’s contribution supports the
SSC’s minimal infrastructure and helps ensure that the voluntary network and Publications Programme are adequately supported. WWF
aims to conserve nature and ecological processes by: (1) preserving genetic, species, and ecosystem diversity; (2) ensuring that the use of
renewable natural resources is sustainable both now and in the longer term; and (3) promoting actions to reduce pollution and the wasteful
exploitation and consumption of resources and energy. WWF is one of the world’s largest independent conservation organisations with a
network of National Organisations and Associates around the world and over 5.2 million regular supporters. WWF continues to be known
as World Wildlife Fund in Canada and in the United States of America.
The Department of the Environment Transport and the Regions (DETR), UK supports a Red List Officer post at the SSC Centre in
Cambridge, UK, where the SSC Trade Programme staff are also located. Together with two other Government-funded agencies, Scottish
Natural Heritage and the Royal Botanic Gardens, Kew, the DETR is also financing a specialist plants officer. Further support for the centre
is being offered by two NGO members of IUCN: the World Wide Fund for Nature - UK, and Conservation International, US.
The Center for Marine Conservation (CMC), with its headquarters in the US, provides valuable in-kind and funding support to the marine
work of SSC. It is the major funder of the Marine Turtle Specialist Group, employs the MTSG Programme Officer, and administers funds
on behalf of the Shark and Cetacean Specialist Groups. A CMC staff member acts as SSC staff liaison for the marine specialist groups and
the marine focal point for SSC, and also supports the development of SSC’s work in the marine realm. CMC serves as the marine focal
point for the IUCN/SSC Red List Programme. It is dedicated to protecting ocean environments and conserving the global abundance and
diversity of marine life through science-based advocacy, research and public education.
The Martin Wills Trust, UK, is a legacy of Martin Wills, a British lawyer, journalist, and landowner with a keen interest in conservation.
He supported several research programmes. When he died in 1992, he left a large charitable legacy that supports different causes each year.
In 1995 it focused on conservation work and made a generous grant to the World Pheasant Association, one of the Grouse Specialist
Group’s parent organisations, for the preparation of the Grouse Action Plan.
The Munich Wildlife Society (WGM), Germany is a private non-profit organisation active in wildlife conservation, management, and
research in central Europe. The Munich Wildlife Society provided office space and computing and communication facilities to the
compiler during the preparation of this Action Plan.
The World Pheasant Association (WPA), UK is dedicated to ensuring the survival of those species of the Galliformes that are threatened
with extinction, and to the maintenance of viable populations of all of these birds and their natural habitats. The Galliformes (or gamebirds)
comprise the pheasants, grouse, partridges and their allies, the cracids (typified by curassows) and megapodes. The Species Survival
Commission of IUCN – The World Conservation Union acknowledges WPA as the umbrella organisation for the five galliform Specialist
Groups. These five Specialist Groups of scientists and conservationists are specifically concerned with the study and conservation of all
families of the Galliformes. WPA is also involved in international breeding programmes and supports regional Taxon Advisory Groups.
WPA’s wide network of members, supporters, and contacts now encompasses field scientists, zoos, private breeders, government and
non-governmental organisations – all are united in their commitment to saving these beautiful birds. It provides logistic and financial
support for the Specialist Groups, including the compilation of the Action Plans.
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Foreword
despite heavy exploitation and extensive habitat loss and
alteration. Unfortunately, there is hardly cause for celebration since this account reveals that Attwater’s Prairie
Chicken is the most endangered bird in North America, and
overall that 13 of the 17 grouse species are listed as
Threatened in at least one country. The Action Plan wisely
presents status and conservation plans at both species and
sub-species levels, as well as within national boundaries
since the latter is the usual scale at which management
proceeds. Grouse inhabit an overwhelming range of countries with diverse languages, cultures, regulations, and management histories. The diversity of jurisdiction and the
spatial scale of management of grouse must be acknowledged when designing and implementing conservation programs. Thus the section on proposed conservation actions
for the threatened grouse species and subspecies is a valuable proactive attempt to reverse the trend of declining populations. The Grouse Action Plan is the fifth galliform
Action Plan and completes coverage of the group. It follows
pheasants, megapodes, partridges and cracids, the first three
of which have been revised and second editions are in press.

For a small sub-family of birds, comprising only 17 (but
soon 18) species, grouse have had a long association with
people, and are valued across a range of utilitarian and
esoteric levels. In many cultures over many centuries,
grouse are or were revered for their potential to provide
trophies, meat, and art. In the case of red grouse, whole ecosystems have been modified on their behalf. Grouse distributions span 52 countries on three continents, and include
all major terrestrial biomes in the Northern Hemisphere
except deserts. Despite the modest number of grouse
species, 129 sub-species are currently recognised indicating
considerable genetic and ecological divergence in the
group. This comprehensive treatment of the status and
conservation Action Plan for the entire sub-family of grouse
compiled by Dr Ilse Storch is a very ambitious endeavour,
and it provides an overview of the status of grouse that does
not exist elsewhere. This global Action Plan for grouse
provides useful summary information enabling motivation
of action documents for grouse biologists, managers, and
conservation agencies. It provides access to information
from areas that are poorly known and identifies information
gaps. It allows a global perspective in which to frame local
problems, and will be useful in preparing conservation
priorities, both nationally and internationally.
The comprehensive questionnaires filled out by local
grouse experts incorporate information from research
results and expert opinion. No grouse species are extinct yet,

Dr Kathy M. Martin
Department of Forest Sciences, University of British
Columbia, Vancouver,
British Columbia, Canada
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Executive Summary
or semi-natural habitat. Thus, they compete with increasing
human populations and economic development. Deterioration of habitats has been identified as the major threat to
grouse worldwide. Habitat degradation, loss, and fragmentation due to human land use are considered the most important threats. Other frequently named pressures are small
population size, predation, direct exploitation, and human
disturbance. Current approaches to grouse conservation include legislation, protected areas, surveys and monitoring,
habitat management, captive breeding, re-introduction and
re-enforcement, predator control, reduction of human disturbance, and education. Integration of grouse habitat needs
and human land use practices appears to be the major task
for grouse conservationists worldwide.
After a short introduction to grouse and the Action Plan,
the history of the Action Plan and the scientific basis of
grouse conservation are outlined in Chapter 1. Chapter 2
provides an overview of the conservation biology of grouse
and summarises major threats and current conservation
measures. Brief accounts for each species are provided in
Chapter 3, compiling information on status, taxonomy, distribution, population, ecology, cultural importance, threats,
research needs, and current and recommended conservation
measures. In Chapter 4, conservation and research priorities
are proposed for the most threatened taxa (Chinese grouse,
Caucasian black grouse, Siberian grouse, Attwater’s prairie
chicken, Cantabrian capercaillie, and Gunnison sage
grouse). The recommendations were drafted by leading experts on the different taxa and provide preliminary outlines
that may be used to develop detailed project proposals. Proposed measures span from population surveys, research into
the effects of human land use on grouse habitats and populations, and integration of land use practices and grouse
conservation needs to population recovery programmes.
Once adequate funding is provided, all drafted projects
could be put into practice within the period 2000–2004.
Readers interested in the implementation of any part of the
plan are requested to contact the Chair of the GSG or the
relevant local correspondents (see Appendix 1). We hope
that the Action Plan will find a wide distribution as a tool to
promote and implement grouse conservation.

Grouse have long attracted and fascinated people. Their
display behaviour, and particularly their traditional communal mating grounds or “leks”, have inspired poetry and
folklore as well as scientific theories on sexual selection and
the evolution of mating systems. And, in many parts of their
range, grouse hunting still plays a major role in the culture,
economy, and subsistence of local communities.
This first Grouse Action Plan provides an overview of the
distribution, status, and threats to all 17 currently recognised
grouse species worldwide and identifies the most immediate
conservation needs. It is a product of the joint expertise of
the Grouse Specialist Group (GSG), a voluntary network of
grouse professionals, and other grouse experts worldwide.
The Action Plan was primarily written as a reference guide
for decision makers, agency officials, resource managers,
funding organisations, but also scientists and students who
share the GSG’s goal of securing viable populations of all
species and subspecies of grouse in the wild. The Action
Plan also aims to underline the importance of grouse
conservation in a broader sense: as typical representatives of
a wide spectrum of natural habitats, grouse are indicators of
ecosystem health. Their indicator function and their attractiveness to people make grouse suitable flagship species to
promote the conservation of ecosystems and biodiversity.
Grouse occupy a wide range of habitats of Eurasia and
North America. There are grouse specialised to tundra habitats, to open grasslands, and to the various stages of forest
succession. Related to their extensive distribution ranges
and often remote habitats, the conservation status of grouse
is less critical than that of other galliform taxa. Three species
with limited geographic distribution, the Caucasian black
grouse, the Chinese grouse, and the Siberian grouse are,
however, listed as Near Threatened (IUCN 1996). One subspecies, Attwater’s prairie chicken, is Critically Endangered, another, the Cantabrian capercaillie, appears to be
Endangered, and a newly proposed species, the Gunnison
sage grouse, is considered to be Endangered as well. At
regional, national, and local scales, many populations of
grouse are declining and threatened with extinction. Thirteen of the 17 species of grouse are included in the national
Red Data Books of at least one country.
Healthy grouse populations require large areas of natural
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Glossary
Alpine zone

The area above the altitudinal treeline in mountainous areas.

Biodiversity

Biological diversity. The sum of genes, species, ecosystems, and ecosystem processes.

Booming

Typical vocalisations of displaying male prairie chickens.

Booming ground

The display ground of prairie chickens.

Boreal zone

The biogeographical region between the temperate zone and the Arctic and an area dominated by
coniferous forest.

Caecum, plural caeca

Blind intestines, particularly well developed in grouse. Enable digestion of cellulose with the help
of certain bacteria.

Canopy cover

The proportion of the forest floor shielded by the leaves and branches of the trees.

Circumpolar
distribution

“Surrounding the pole”, i.e. occurring around the globe.

Climax vegetation

The final stage of vegetational succession.

Coniferous forest

Forest dominated by conifer trees, e.g. pine, spruce, fir, etc.

Connectivity

Contact and exchange of birds between neighbouring (sub-) populations.

Conservation Reserve
Program (CRP)

A programme launched in 1985 in the USA to restore prairie vegetation on set-aside farmland.

Coppice woodland

Thickets of small trees maintained by regular cutting of stems.

Deciduous forest

Forest dominated by broad-leafed trees, e.g. beech, maple, or oak, etc.

Demography

The statistical description of the size and composition of populations.

Dispersal

The act of dispersing. Juvenile dispersal means the process during which juveniles leave their native
area and settle elsewhere.

Drumming

The display of the male ruffed grouse.

Endemic species

Species that occurs in a particular geographic area only.

Ericaceous shrubs

Shrubs of the heath Ericaceae plant family, e.g. heather, bilberry, rhododendron.

Finnish triangle
method

A countrywide wildlife monitoring scheme in Finland based on triangle-shaped transect lines.

Flock

A group of birds feeding or moving together.

Galliformes

Birds of the chicken family e.g. grouse, pheasants, or partridges.

Generalist predator

Carnivorous species feeding on a wide range of prey.

Gobbling

Typical vocalisations of displaying male lesser prairie chickens and sharp-tailed grouse.

Gobbling ground

A name for the display ground of the lesser prairie chicken. Also: booming ground.

Habitat

The environment where a species occurs, survives, and reproduces.

Habitat degradation

A decline in habitat quality for a species, e.g. related to changes in food availability, cover, or
climate.

Habitat fragmentation

The process and result of breaking an area of contiguous habitat into distinct patches. Example:
clearcutting fragments the remaining forest.

Habitat loss

A total loss of an area’s suitability for a species.

Habitat specialist

A species that tends to show relatively narrow habitat preferences and therefore is susceptible to
habitat change.
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Hooting

Typical vocalisations of displaying male blue grouse.

Human disturbance

Presence of humans, e.g. recreationists, in wildlife habitats, and the individual responses and
population-level effects caused by man-wildlife encounters.

Hybridisation

Cross-breeding between individuals of different species.

Indicator species

Indicates certain environmental conditions or suitable habitats.

Invertebrates

Animals without a backbone, such as insects, snails, or worms.

Krummholz

Literally: bended wood. Low-growing trees and bushes in the subalpine zone of mountainous areas
with bended shapes e.g. some species of alder and pine.

Lek

Traditional communal display ground where males display and compete for females.

Loafing

Daytime resting and comfort behaviour.

Metapopulation

A system of connected, spatially distinct subpopulations. (In a strict sense, such a system is a
metapopulation only if it is regulated by a balance of extinction and re-colonisation of local
patches.)

Migration

A directional movement to and from seasonal habitats.

Minimum Viable
Population

The estimated minimum number of animals in a population needed for long-term survival (e.g. 100
years) with high probablity (e.g. 95%)

Monitoring

Regular, statistically designed counts of a population in order to record its numbers, composition,
and distribution.

Monogamy

Mating system with pair bonds; partners have only one mate.

Montane zone

The mountainous vegetation zone dominated by coniferous forest.

Morphology

The form and structure of animals or plants.

MVP

Minimum Viable Population.

Old growth forest

Forest that resulted from natural succession without human influence.

Poaching

Illegal hunting.

Population dynamics

The development of population size over time.

Prairie

Natural grassland areas (steppe) of North America.

Race

A distinct variety within a species or subspecies.

Rangeland

In North America a large open area of grassland over which livestock can wander and graze.

Red grouse

The British subspecies Lagopus lagopus scoticus of the willow ptarmigan.

Re-enforcement

The release of individuals to supplement a remnant population.

Re-introduction

The release of individuals into formerly occupied areas after the native population have become
extinct.

Re-nesting

A second attempt of nesting after a bird´s first clutch was lost.

Secondary habitat

An area that has become suitable as a habitat for a species due to human land use.

Second-growth

Regenerating forest after disturbance, such as fire or clearcutting.

Sex ratio

The ratio between the number of males and females in a population.

Sexual dimorphism

Differences in size, shape, colour, and behaviour etc, between males and females of a species.

Species

Individuals that can generally interbreed only among themselves. Individuals of different species
are normally not able to produce fertile young.

Strutting

The display of the male sage grouse in the mating season.

Strutting ground

The display ground or lek of sage grouse.
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Subalpine

The vegetation zone below the treeline in high mountain areas. The transition between montane
forest and alpine grassland characterised by krummholz and scattered trees.

Subspecies

A morphologically, behaviourally, ecologically, and geographically distinct variety within a
species. Individuals of different subspecies are able to produce fertile young.

Survey

The process of examining an area for the occurrence, distribution, and population density of a
species.

Sylviculture

Practices and methods of cultivating a forest.

Sympatric

Occurring in the same area or habitat.

Taiga

The boreal forest. Dominated by conifers.

Taxon

Any unit within the hierarchical system of biological classification: subspecies, species, genus,
family, order, and class.

Taxonomy

The classification of animals and plants into a hierarchical system of related groups, or taxa.

Temperate zone

The vegetation zone between the boreal forest and the subtropics. By nature dominated by
deciduous forests, most of which have been converted into farmland.

Territory

An area defended and/or exclusively used by an individual.

Translocation

Release of birds caught in the wild elsewhere.

Treeline

Altitudinal or latitudinal line or zone beyond which trees are absent.

Tundra

Treeless plains of the Arctic dominated by shrubs, grasses, lichens, and mosses where plant growth
is limited by cold temperatures. Also: any habitat beyond the latitudinal (Arctic) or altitudinal
(alpine) treeline.

Viable population

A population large enough to ensure long-term survival.
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1. Introduction
of the Near Threatened and Threatened species and subspecies. They are the primary concern of the Grouse
Specialist Group. The Action Plan, however, also underlines the importance of grouse conservation in a broader
sense: as typical representatives of a wide spectrum of
natural tundra, grassland, and forest habitats of the northern
hemisphere, grouse are indicators of ecosystem health.
Their indicator function and their attractiveness to people
make grouse suitable flagship species to promote the conservation of biodiversity.

Grouse occur throughout the northern hemisphere. From a
global perspective, and compared with other galliform taxa,
the status of most grouse species at the turn of the century is
not critical. So far, their extensive distribution ranges and
often remote habitats have effectively protected most grouse
species. None of the 17 currently recognised species has
been extirpated, and none is considered to be Threatened
according to IUCN criteria (IUCN 1996). However, they are
far from being safe either. Three species with limited
geographic distribution, the Caucasian black grouse, the
Chinese grouse, and the Siberian grouse, are listed as Near
Threatened (IUCN 1996) and may be Vulnerable. The heath
hen Tympanuchus cupido cupido, a subspecies of the greater
prairie chicken, became extinct in 1932 (Schroeder and
Robb 1993), and the last Attwater´s prairie chicken T. c.
attwateri may disappear from the wild within the next few
years. Several subspecies of grouse are considered to be
threatened, but the intraspecific taxonomy of the widely
distributed species is still uncertain. On local and regional
scales, many populations of grouse are declining and
threatened with extinction. This is particularly true in
landscapes densely populated and intensively used by
humans. But even in remote northern areas of both North
America and Eurasia grouse numbers have been declining
in relation to increasing development and exploitation of
their habitats. Thirteen of the 17 species of grouse are
included in the national Red Data Books of at least one
country.
Since the mid 1980s, a series of more than 50 Action Plans
has been published by the Species Survival Commission
(SSC) of the IUCN (Gimenez-Dixon and Stuart 1993). The
aim of these Action Plans is to assess the nature and scale of
threat to particular groups of species and to propose conservation action that should lead to a safer future for the
species of concern (McGowan et al. 1998). Accordingly,
this first Grouse Action Plan is primarily a tool for promoting grouse conservation. As well as providing an up-todate reference to the distribution, status, and threats to all
grouse species, the major objective is to identify conservation priorities from a global perspective. The Action Plan
is not, however, a comprehensive account of the biology and
ecology of grouse. A monograph on grouse has been published by Johnsgard (1983) and an extended summary on
grouse is also provided in del Hoyo et al. (1994).
The Action Plan was primarily written as a guide for
decision makers, agency officials, resource managers, funding organisations, but also scientists and students, who share
the goal of maintaining viable populations of all species and
subspecies of grouse in the wild. In particular, it is hoped
that this Action Plan will help to implement the most immediate conservation needs to improve the survival chances

History and evolution of the Action Plan
The Action Plan is a product of the joint expertise and
efforts of the Grouse Specialist Group (GSG) and many
other grouse experts worldwide. The GSG is a voluntary
network of grouse professionals, having as joint parent
organisations the Species Survival Commission (SSC) of
IUCN – The World Conservation Union, BirdLife International, and the World Pheasant Association (WPA). The
GSG´s tasks are to provide and assess information, to identify conservation priorities, to promote research and conservation, and to give advice on grouse and their habitats. Since
1978, the triennial International Grouse Symposia initiated
by WPA have been a major forum for people concerned
with grouse, either as scientists, conservationists, or aviculturists. The symposia led to an extensive network of contacts among grouse specialists long before the GSG was
formally founded in 1993. This network provides the major
information base of this first Grouse Action Plan.
To date, four Action Plans have addressed Galliformes:
the megapodes (Dekker and McGowan 1995), the partridges, quails, francolins, snowcocks and guineafowl
(McGowan et al. 1995), the pheasants (McGowan and
Garson 1995) and the cracids (Brooks and Strahl 2000). The
first three have been revised and updated and second editions are to be published. In preparation of the Grouse
Action Plan, the experience from the making of these plans
(McGowan et al. 1998) was particularly valuable, although
the Grouse Specialist Group followed somewhat different
approaches to data collection and compilation. A questionnaire regarding the distribution, status, population trend,
threats, and conservation of each of the 17 grouse species
was sent to one or several experts in most of the 52 countries
where grouse are known to occur. In total, 124 completed
questionnaires were returned. Data on the legal status of the
grouse were obtained from the IUCN Environmental Law
Centre. Additional information and opinions were collected
from recent literature and from correspondence and discussions with colleagues worldwide involved in research and
conservation of grouse.
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less, these four species are certainly the ones least
intensively studied.
The grouse literature covers a wide range of topics (Fig.
1.3). In the 1930s and 1940s, the predominating themes

These sources were analysed and synthesised to provide a
global overview of the status, threats, and conservation of
the grouse, and to draft summary accounts for each species.
Leading experts on the taxa at risk were asked to recommend priority conservation measures. All parts of the
Action Plan were reviewed by experts from different parts
of the world. Although many individuals were involved in
the compilation and review, this Action Plan may not necessarily represent the situation of all grouse populations and
the opinions of all grouse specialists worldwide. For some
countries no data were obtained despite repeated attempts.
Most species have a wide distribution, and their status may
vary greatly among and within the range countries. From a
local perspective, a particular problem may be seen in a
different light than from the global perspective applied in
this Action Plan. Consequently, this first Grouse Action
Plan should be seen as a basis for review and refinement.

The scientific basis of grouse
conservation
Grouse are among the most intensively studied birds in the
world. Much of their early attractiveness to researchers can
be explained by their role as game species. Their broad
spectrum of mating behaviours makes grouse a favourite
group of animals for studies of sexual selection, evolution,
and sociobiology. And as specialists with fairly narrow
habitat needs but large spatial requirements, grouse are well
suited for studies of wildlife-habitat relationships and landscape ecology.
The number of scientific and semi-scientific grouse publications has steadily increased during the past decades (Fig.
1.1). In the 1980s and 90s, ten times more publications on
grouse have annually been published than in the 1930s. This
trend reflects a general development in the wildlife literature. After a slow increase between the 1930s and 1960s, the
number of wildlife publications exploded in the 1970s and
remained on a high level throughout the 1980s and 90s [CD
Wildlife Worldwide, National Information Systems Corporation (NISC)]. In the 1930s, more than 4% of all wildlife
publications dealt with grouse and grouse hunting (Fig. 1.1).
Since then, the field of wildlife research and conservation
has become much broader. Still, the proportion of grouserelated papers remained as high as 1% in the 1980s and
1990s (Fig. 1.1). Grouse are still among the taxa particularly
interesting to researchers.
The 17 species of grouse are not evenly represented in the
literature (Fig. 1.2). The most publications exist for ruffed
grouse, capercaillie, willow ptarmigan, and black grouse.
Four species are clearly under-represented: only few studies
on black-billed capercaillie, Caucasian black grouse,
Chinese grouse, and Siberian grouse have been published. It
should be noted, however, that the Russian and Chinese
literature is not fully represented in the data base used for
this analysis (CD Wildlife Worldwide, NISC). Neverthe-

FIG. 1.1 Number of grouse publications and proportion of
grouse papers in the wildlife literature by decade, 1930s to
1990s. (Source: CD Wildlife Worldwide, NISC; 1930–1998.
Total 410,000 titles. Analysis based on keywords and title.

Grouse publications by species
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Source: CD Wildlife Worldwide, NISC
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FIG. 1.2 Representation of the 17 species of grouse in the
literature. The most publications exist for ruffed grouse,
capercaillie, willow ptarmigan, and black grouse, the fewest
for black-billed capercaillie, Caucasian black grouse, Chinese
grouse, and Siberian grouse. It should be noted, however, that
the Russian and Chinese literature is not fully represented in
the data base used for this analysis. (Source: CD Wildlife
Worldwide, NISC; 1930–1998. Total 410,000 titles. Analysis
based on keywords and title).
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were diet (41% of all publications), disease (19%), population dynamics (34%) and management (32%). In the following decades, studies into grouse behaviour and habitat
gained importance, whereas the interest in diet and disease
dropped. In the 1990s, the majority of papers discussed
grouse habitat (39%), behaviour (35%), population dynamics (32%), and movements (20%). In the 1990s, three new

topics have started to gain importance in the grouse literature: landscape ecology (5%), human disturbance (3%) and
genetics (2%). Grouse researchers were among the first to
point out the effects of habitat alterations at the landscape
scale on wildlife; thus, the proportion of papers published
between 1990 and mid 1998 dealing with landscape ecological topics such as habitat fragmentation was higher (5%)

FIG. 1.3 Frequency of various topics in grouse publications in 1930–89 and in 1990–98.

Topics in grouse research
% Publications 1930-89 and 1990-98
Souce: CD Wildlife Worldwide, NISC
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Search statements:
Grouse:
grouse or capercaillie or Tympanuchus or ptarmigan or Tetraoni*
Behaviour:
behavio* or etholog*or mating or lek* or social or socio*
Conservation:
conserva* or protect* or preserv*
Diet
diet or nutrition or food or feed*
Disease
disease or parasit*
Genetics
genetic* or DNA
Habitat:
habitat
Hunting :
hunt* or harvest or shoot* or bag or exploit* or poach*
Human disturbance: disturb*and (recreatio* or sport or ski* or hunt* or leisure or human or tourism)
Landscape ecology: landscape or metapop* or spatial or connectiv* or fragment* or patch*
Management:
management
Movements:
movement* or home range or dispersal or migration
Physiology:
physiol*
Population dynamics:(population and dynamic*) or cycle
Predation:
predat*
Release:
releas* or captiv* or restock* or introduc* or transloc*
Taxonomy:
taxonom* or systemat* or morpholo* or anatom*
Threatened taxa:
threat* or endanger* or declin* or extirpat* or extinct*
*Asterisks are part of the database search mechanism. If an asterisk is added to the end of a word, or part of a word, the search
system will look for any entry beginning with those letters.
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in the grouse literature than among all wildlife publications
(2%).
Although many questions remain to be answered, our
understanding of the biology and ecology of grouse is
better than that for most other bird families. In general, the

conditions under which grouse can persist in high numbers
have been described reliably and the major factors that may
threaten grouse populations have been identified. Therefore,
the recommendations for grouse conservation given in this
Action Plan are built on a comparatively firm scientific basis.
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2. Conservation Biology of Grouse
Taxonomy

1996). Genetic studies are highly relevant for conservation,
as they will identify units of variation of evolutionary significance. They will provide more objective criteria to identify
priorities for conservation.

At present, 17 species of grouse are recognised; species no.
18 has just been described (Young et al., 2000). Although
the grouse form a distinct and homogeneous group within
the order Galliformes and the suborder Phasiani, authors
disagree whether grouse should be considered a family
Tetraonidae (e.g. Potapov and Flint 1989, del Hoyo et al.
1994), or a subfamily Tetraoninae within the pheasant
family Phasianidae (e.g. Short 1967, Johnsgard 1983, Sibley
and Monroe 1991 1993, American Ornithologists’ Union
1998). With regard to conservation, the decision between
family and subfamily is of minor significance. There seems
to be little doubt regarding the status of the taxa presently
recognised as distinct species. However, the generic treatment of some species has been variable in the past. In this
Action Plan, the scientific names used are in accordance
with Sibley and Monroe (1990), Monroe and Sibley (1993),
del Hoyo et al. (1994) and the American Ornithologists’
Union (1998); in the case of disagreement between these
authors the latest publication was given priority.
Most grouse species are widely distributed and show a
considerable degree of geographic variation in life-history
traits and ecology. Numerous subspecies have been described, mostly based on differences in various parts of a
range; for most their validity is doubtful, however. Some
described subspecies might not be justified; others may not
have been recognised. The intraspecific taxonomy of the
grouse merits careful evaluation. According to del Hoyo et
al. (1994), 129 subspecies are currently recognised. At
present, grouse taxonomy is based on morphological, behavioural, ecological, and biogeographical features. Ongoing genetic studies into grouse evolution and systematics
may further help to clarify the status of and the relationships
among the grouse taxa (e.g. Gyllesten et al. 1985, Ellsworth
1991, Randi et al. 1991, and Ellsworth et al. 1994, 1995, and

Biology and ecology

Ilse Storch

Ilse Storch

Grouse occur throughout the temperate, boreal, and Arctic
biogeographical zones of the Northern Hemisphere. The
four species of the genus Tetrao exclusively inhabit Eurasia,
and the five species within the genera Dendragapus,
Centrocercus, and Tympanuchus are exclusively American.
The genera Falcipennis and Bonasa occur on both continents. Two species, both of the genus Lagopus, inhabit
both Eurasia and North America, a third Lagopus species
occurs only in North America. Table 2.1 summarises the
worldwide distribution of grouse.
A number of features distinguish a grouse from other
galliform birds. Grouse have feathered feet (tarsi) and nostrils, no spurs, and during the winter their toes are feathered
or have small scales along the sides that help them to walk
on top of the snow (Photo 2.1). Adaptations to cold climate
such as these “snowshoes” are a major ecological feature of
grouse. A series of morphological, physiological, and behavioural characteristics allow them to live in environments
of enormous seasonal change without migrating south in
winter as other birds do. Grouse roost in snow-burrows to
stay warm, they survive on low-energy but abundant winter
foods such as buds and conifer needles (Photo 2.2), and they
have particularly long intestines with well-developed caeca
that enable them to digest cellulose with the help of bacteria.
Because all species share these adaptations to cold climates,
the evolutionary origin of the grouse was probably in
northern latitudes (Johnsgard 1983, del Hoyo et al. 1994).

Photo 2.2 Grouse survive the winter on poor but abundant
food such as buds or conifer needles. (Fir needles cut off by
capercaillie).

Photo 2.1 Grouse wear “snowshoes”: their toes have feathers
or small scales along the sides. (Capercaillie)
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Table 2.1 Worldwide distribution of the 17 species of grouse by country (species present 1, absent 0, unclear ?).
Species

Country

Continent

Albania
Andorra
Armenia
Austria
Azerbaidjan
Belgium
Belarus
Bosnia/Herzegovina
Bulgaria
Canada
China
Croatia
Czech Republic
Estonia
Finland
France
Georgia
Germany
Greece
Greenland (DK)
Hungary
Iceland
Iran
Ireland
Italy
Japan
Kazakhstan
Kyrgyzstan
Latvia
Liechtenstein
Lithuania
Luxembourg
Macedonia
Mongolia
Netherlands
Norway
North Korea
Poland
Romania
Russia
Slovakia
Slovenia
South Korea
Spain
Sweden
Switzerland
Tadjikistan
Turkey
UK
Ukraine
USA
Yugoslavia

Europe
Europe
Asia
Europe
Asia
Europe
Europe
Europe
Europe
America
Asia
Europe
Europe
Europe
Europe
Europe
Asia
Europe
Europe
Europe
Europe
Europe
Asia
Europe
Europe
Asia
Asia
Asia
Europe
Europe
Europe
Europe
Europe
Asia
Europe
Europe
Asia
Europe
Europe
Europe/Asia
Europe
Europe
Asia
Europe
Europe
Europe
Asia
Asia
Europe
Europe
America
Europe

No. of countries [total 52]

Siberian
grouse

Spruce
grouse

Falcipennis Falcipennis
falcipennis canadensis

Blue
grouse

Willow
grouse

Rock
ptarmigan

White-tailed
ptarmigan

Dendragapus
obscurus

Lagopus
lagopus

Lagopus
mutus

Lagopus
leucurus

Black
Caucasian
grouse black grouse Capercaillie
Tetrao
Tetrao
tetrix mlokosiewiczi

Tetrao
urogallus

0
0
0
0
0
0
0
0
0
0
?
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0

0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0

0
0
0
0
0
0
0
0
0
1
1
0
0
1
1
0
0
0
0
0
0
0
0
1
0
0
0
0
1
0
1
0
0
1
0
1
0
0
0
1
0
0
0
0
1
0
0
0
1
0
0
0

0
1
0
1
0
0
0
0
?
1
1
0
0
0
1
1
0
1
0
1
0
1
0
0
1
1
0
0
0
1
0
0
0
1
0
1
0
0
0
1
0
1
0
1
1
1
1
0
1
0
0
0

0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0

0
0
0
1
0
1
1
0
0
0
1
0
1
1
1
1
0
1
1
0
0
0
0
0
1
0
1
1
1
1
1
0
0
1
1
1
0
1
1
1
1
1
0
0
1
1
0
0
1
1
0
0

0
0
1
0
1
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
1
0
0
0
0

1
1
0
1
0
0
1
0
1
0
1
1
1
1
1
1
0
1
1
0
0
0
0
0
1
0
1
0
1
1
1
0
0
1
0
1
0
1
1
1
1
1
0
1
1
1
0
0
1
1
0
0

1

2

2

12

21

2

28

6

30

6

Species

Country

Continent

Albania
Andorra
Armenia
Austria
Azerbaidjan
Belgium
Belarus
Bosnia/Herzegovina
Bulgaria
Canada
China
Croatia
Czech Republic
Estonia
Finland
France
Georgia
Germany
Greece
Greenland (DK)
Hungary
Iceland
Iran
Ireland
Italy
Japan
Kazakhstan
Kyrgyzstan
Latvia
Liechtenstein
Lithuania
Luxembourg
Macedonia
Mongolia
Netherlands
Norway
North Korea
Poland
Romania
Russia
Slovakia
Slovenia
South Korea
Spain
Sweden
Switzerland
Tadjikistan
Turkey
UK
Ukraine
USA
Yugoslavia

Europe
Europe
Asia
Europe
Asia
Europe
Europe
Europe
Europe
America
Asia
Europe
Europe
Europe
Europe
Europe
Asia
Europe
Europe
Europe
Europe
Europe
Asia
Europe
Europe
Asia
Asia
Asia
Europe
Europe
Europe
Europe
Europe
Asia
Europe
Europe
Asia
Europe
Europe
Europe/Asia
Europe
Europe
Asia
Europe
Europe
Europe
Asia
Asia
Europe
Europe
America
Europe

No. countries [total 52]

Black-billed
capercaillie

Hazel
grouse

Chinese
grouse

Ruffed
grouse

Sage
grouse

Tetrao
urogalloides

Bonasa
bonasia

Bonasa
sewerzowi

Bonasa
umbellus

Centrocercus
urophasianus

Tympanuchus
phasianellus

Tympanuchus
cupido

Tympanuchus
pallidicinctus

0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0

1
0
0
1
0
1
1
1
1
0
1
1
1
1
1
1
0
1
1
0
1
0
0
0
1
1
1
0
1
1
1
1
1
1
0
1
1
1
1
1
1
1
1
?
1
1
0
0
0
1
0
1

0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0

0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0

0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0

3

36

1

2

2

2

1

1

7

Sharp-tailed
Greater
Lesser
grouse
prairie chicken prairie chicken

Spp.
No.
2
2
1
4
1
2
3
1
2
8
7
2
3
4
5
4
1
4
3
1
1
1
1
1
4
2
3
1
4
4
4
1
1
6
1
5
1
3
3
8
3
4
1
2
5
4
1
1
4
3
8
1

species (Tetrao tetrix, T. mlokosiewiczi) form typical leks
with small male territories used only for display, whereas
among the forest grouse, two species form leks with permanent territories (Tetrao urogallus, T. urogalloides), two
are largely monogamous (Bonasa bonasia, B. sewerzowi),
and four species are considered intermediate with dispersed
male territories (B. umbellus, Dendragapus, Falcipennis
spp.). The three tundra species (Lagopus spp.) are
essentially monogamous (see Johnsgard 1983, Höglund and
Alatalo 1995 for reviews of grouse mating systems).
In some of the lek-breeding species, especially capercaillie, black grouse, and sage grouse, but also in blue
grouse, a non-lekking species, the sexes look very different.
In some languages, there are even different popular names
for males and females. The males have a more conspicuous
plumage and may be up to twice the size of the smaller and
cryptic females. Male grouse show bright yellow or red
combs above their eyes, and may have coloured patches of
skin on their necks that can be inflated during courtship. In
the monogamous species, the differences are least pronounced, and the sexes look alike to an untrained observer.
Grouse mate in April or May around the time of snowmelt. They are ground-nesting birds, and only the females
incubate. Grouse produce a single brood each year, but hens
may re-nest if they loose their clutch during the laying
period or an early stage of incubation. Mean clutch sizes of
grouse are between five and 12 eggs (see Johnsgard 1983).
Incubation begins with the last egg laid and chicks hatch
after approximately 3–4 weeks. Chicks are precocious, that
is they leave the nest shortly after hatching. Both sexes
accompany and protect the brood only in the willow ptarmigan; in all other species this is the exclusive task of the
female. During their first weeks of life, grouse chicks depend on high-energy food and invertebrates comprise the
major part of their diet. Broods stay together with the female
until autumn.

Grouse occupy a wide variety of habitats. They inhabit
alpine and the Arctic regions (genus Lagopus), are found on
the North American prairies (Centrocercus, Tympanuchus),
and occupy various types of forest habitats (Tetrao, Bonasa,
Falcipennis, Dendragapus). Whereas tundra and forest
grouse occur both in Eurasia and North America, the prairie
grouse are restricted to North America; prairie grouse
parallel the bustards Otidae in the Old World.
Most grouse are habitat specialists: they tend to show
relatively narrow habitat preferences and are susceptible to
habitat changes. Generally, each species is adapted to one or
a few particular habitat types, although some species may
occupy a range of habitats. Together, the grouse family
utilises a wide range of natural habitats of the northern
Palearctic. Their adaptations match different successional
stages as well as different altitudinal and latitudinal zones:
there are grouse specialised to tundra habitats, to open
grasslands, to forest edges, and to the various stages of
forest succession from young regeneration to dense deciduous and open, old conifer forests (Fig. 2.1). At least one
grouse species is adapted to each of these habitat types in the
temperate, boreal, and Arctic zones of the northern hemisphere (see Johnsgard 1983, Swenson and Angelstam 1993,
del Hoyo et al. 1994).
The sociability of grouse is variable. Forest grouse tend to
be solitary but do not strictly avoid each other and may form
flocks in autumn and winter. The prairie grouse tend to be
more social. The tundra grouse (ptarmigan) may form
winter flocks of more than one hundred birds. In many
areas, several grouse species are sympatric; i.e. they share
the same or at least use overlapping habitats. Hybrids between sympatric species are common, but they are usually
infertile (Johnsgard 1983).
Grouse show a variety of different mating systems ranging from monogamous pair bonds to traditional communal
display grounds, or leks. The four species of prairie grouse
(Centrocercus, Tympanuchus spp.) and the forest edge

FIG. 2.1. Grouse are indicators to a whole spectrum of habitats. The adaptations of the three forest grouse species of Europe,
for example, match the different successional stages as well as the different altitudinal zones: the black grouse occupies young
stages of forest succession and treeline habitats, the hazel grouse lives in dense regenerating forest, and the capercaillie
represents mature forest stages (from Swenson and Angelstam 1993, with permission).
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Grouse and biodiversity
All species of grouse have their strongholds in natural or
semi-natural ecosystems. Maintaining healthy grouse populations requires large areas of suitable, that is natural or
semi-natural, habitat. Because of these specialised habitat
needs, grouse are susceptible to habitat changes. Although
grouse can tolerate a moderate degree of habitat disturbance
and some human land-use practices can favour certain
grouse species, the opposite is true much more often. There
are many examples for all species and from throughout the
distribution range where anthropogenic habitat alterations
have had bad effects on grouse populations. Healthy populations of grouse are most likely to be found in extensive
landscapes with natural vegetation and natural disturbance
regimes (but see heather-moorland management for red
grouse in the Willow Ptarmigan Species Account).
As a result of their sensitivity, grouse have often been
considered to be indicators of the health of the ecosystems
they inhabit. The presence of an indicator species is believed
to indicate suitable habitats for other species as well (e.g.
Verner et al. 1986, Landres et al. 1988). Thus, conservation
efforts to preserve grouse habitat are likely to benefit other
species associated with the same habitat. This argument is
frequently used to support grouse conservation measures in
central Europe (e.g. Müller 1978, Scherzinger 1989, Fischer
1999), and grouse are among the designated management
indicator species of the US Fish and Wildlife Service.
The indicator function has explicitly been tested for the
capercaillie in central Europe: forests preferred by the
capercaillie were also frequented by woodpeckers (Fischer
1999) and were inhabited by a greater diversity of songbirds
(Graf 1998, Storch unpubl.). Both studies concluded that
their results support the use of the capercaillie as an indicator of ecosystem health and biodiversity in managed
alpine forests. In general, the species composition and diversity of bird communities in landscapes managed for
grouse is related to the diversity of habitat types and successional stages provided (Yahner 1997), and thus, bird
diversity is not necessarily greatest in habitats optimal for
grouse. However, because grouse often represent rare and
threatened habitat types, habitat conservation measures for
grouse are likely to favour rare and threatened species.
Because of their popularity, grouse are also suitable to
serve as flagship species to promote ecosystem and biodiversity conservation measures particularly where habitat
preservation conflicts with human land-use interests.

Grouse and people
Grouse are popular birds. Some, such as the black grouse in
central Europe, or the red grouse in Scotland, are traditional
elements of regional folklore. The display behaviour of
lekking grouse males is mimicked in folk dances both in

Photo 2.3 High ranking hunting guests at an Austrian estate
and their prestigeous prey: capercaillie males shot at the lek
in spring. The photo by an unknown photographer was
probably taken in the late 1800s or early 1900s.
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Brandhof, Styria;Austria. Photographer unknown; courtesy T. Huber

Europe and North America, and there are numerous
examples of local stories, sayings, beliefs, and superstitions
relating to grouse.
Their popularity is largely explained by the cultural and
economic importance of grouse hunting. Grouse have long
been valued as a good source of protein, and in many
northern cultures, grouse hunting plays a major role in the
subsistence of local communities. The willow ptarmigan,
the hazel grouse, and the black grouse are the most numerous grouse species in the bags of Eurasian hunters, and the
ruffed grouse is the most intensively hunted species in
America. In total, the annual harvest of grouse may exceed
10 million birds worldwide (Johnsgard 1983, del Hoyo et al.
1994, Gabuzov 1995). A variety of hunting methods have
evolved, including specialised breeds of dogs, whistles to
imitate grouse calls, dummies to attract flocks, and different
kinds of snares and traps.
There are at least three different interests behind grouse
hunting: food, sport, and trophies. Meat is probably still the
major motivation of grouse hunters in eastern Europe,
Russia, most of Asia, and among North American indigenous peoples. In northern Europe and most of North
America, grouse are hunted for both sport and food, however, without major importance for subsistence. Elsewhere,
e.g. in Britain, sport is the dominating interest. The habitats
of the British subspecies of the willow ptarmigan, L. l.
scoticus, the “red grouse”, are intensively managed to produce high population densities, and the red grouse shoot is a
major social event and an important cultural and economic
factor. Expensive London restaurants pay high prices for the
first birds shot on August 12th (“the glorious 12th”) when the
grouse shooting season begins. In parts of Europe, the males
of the black grouse and particularly the capercaillie are
considered highly prestigious trophies. In the Alps and elsewhere, countless stuffed birds, mounted in display posture,
decorate traditional homes and inns. Already in the Middle
Ages and earlier, the capercaillie received particular
attention. At times, e.g. in the 18th and 19th century, the

cal than that of other galliform taxa. None of the 17 species
is considered to be globally Threatened (IUCN 1996). Three
species with limited geographic distribution, the Caucasian
black grouse, the Chinese, and the Siberian grouse are,
however, listed as Near Threatened (IUCN 1996).
At least two recognised subspecies appear to be
Threatened according to IUCN Red List Categories 1994
(see Appendix 2): Attwater’s prairie chicken Tympanuchus
cupido attwateri should be designated as Critically Endangered (see Greater Prairie Chicken Species Account and
Recommended Conservation and Research Priorities for
Attwater’s Prairie Chicken) and the Cantabrian capercaillie
Tetrao urogallus cantabricus appears to be Endangered (see
Capercaillie Species Account and Recommended Conservation and Research Priorities for the Cantabrian Capercaillie). The Gunnison sage grouse has been proposed as a
new species Centrocercus minimus (Hupp and Braun 1991,
Young et al. 1994, Young and Braun in prep.) distinct from
the common sage grouse Centrocercus urophasianus, and is
also considered to be Endangered (see Sage Grouse Species
Account and Recommended Conservation and Research
Priorities for the Gunnison Sage Grouse). None of these
three taxa is included in the current 1996 IUCN Red List of
Threatened Animals.
At regional, national, and local scales, many populations
of grouse are declining and threatened with extinction. This
is particularly true of grouse inhabiting landscapes in temperate regions that are densely populated and intensively
used by humans; e.g. western and central Europe, eastern
and central North America, and parts of eastern Asia. Thirteen of the 17 species of grouse (76%) are included in the
national Red Data Books of at least one country (Table 2.2).

capercaillie hunt was reserved for aristocrats, and today the
species still is accounted as “high game” (Photo 2.3). Despite its great cultural importance, black grouse and capercaillie hunting generally have played a minor economic role
in central Europe. In recent times, since the hunting of
capercaillie and black grouse has been banned in most
western and central European countries, trophy hunting by
westerners is gaining increasing economic importance in
eastern Europe.
Other kinds of direct exploitation of grouse probably have
never played a significant role. Occasional egg collection
may have occurred in many areas, and is still reported from
some parts of Asia; however, grouse nests are sparse and too
difficult to find to allow eggs to be an attractive food source
for people. In parts of Siberia, grouse are used as bait in
mustelid traps. Interestingly, there is no evidence that people have ever tried to domesticate any grouse species.
Non-consumptive uses of grouse have been increasing
only in recent years. The spectacular display of the lekking
species has attracted the attention of naturalists, wildlife
photographers, and bird-watchers, and in North America
grouse-watching has become a locally important economic
factor. Because the presence of people at leks involves a
great risk of disturbance with negative consequences for
reproduction, the potential of grouse-watching for ecotourism to support habitat conservation needs careful and critical consideration.

Conservation status
Related to their extensive distribution ranges and often remote habitats, the conservation status of grouse is less critiTable 2.2 Conservation status of grouse by continent.
World

North America

Europe1

Asia1

Number of species

17

10

5

9

Number of range countries

52

2

37

13

Globally red-listed species
(IUCN 1996)

3 (18%)

None

None

3 (33%)

Nationally red-listed species
(in at least one country)

13 (76%)

4 (40%)

5 (100%)

8 (89%)

Greater Prairie-chicken
Lesser Prairie-chicken²
Sage grouse²
Sharp-tailed grouse

Black grouse
Capercaillie
Hazel grouse
Rock ptarmigan
Willow ptarmigan

Black grouse
Black-billed capercaillie
Caucasian black grouse
Chinese grouse
Hazel grouse
Rock ptarmigan
Siberian grouse
Willow ptarmigan

1
2

Continents according to geographic borders.
Federal listing of the species currently under consideration in the USA.
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Threats

In almost all cases, these habitat changes are man-made.
Habitat change has also been identified as the main cause of
the extinction of the heath hen Tympanuchus cupido cupido
in Massachusetts (Schroeder and Robb 1993), the black
grouse in parts of central Europe (Loneux and Ruwet 1997),
and the decline and extinction of some prairie chicken populations in the USA (Schroeder and Robb 1993, Westemeier
1998).
Predation (28%; 8 species), direct exploitation (29%; 10
species), and human disturbance (26%; 5 species) were less
commonly named but may be critical regionally. These
three threats also show the greatest geographic variation of
all pressures. Whereas predation and human disturbance
were mostly reported from Europe, exploitation seemed to
be a predominantly Asian problem. It should be pointed out,
however, that worldwide most of the threats to grouse and
other wildlife are a direct result of increasing human populations and economic development.

Numerous factors are thought to influence the population
dynamics of grouse and to threaten their survival. Below,
the most important threats are described in their order of
relative significance as based on the questionnaire results.
All 114 questionnaires (per species and country) that reported on threats to grouse on a national level were included
in the analysis; all 17 species were represented (Fig. 2.2).
Worldwide, the most frequently named threat categories
were habitat degradation (73% of the questionnaires; reported from at least one country for 15 species) and habitat
loss and fragmentation (71%; 16 species). Degradation is
here understood as a decline in species-specific habitat quality that leads to reduced survival and/or reproductive success in a population e.g. related to changes in food
availability, cover, or climate. Habitat loss means that an
area completely loses its habitat suitability for a particular
species. Habitat fragmentation is a likely consequence of
habitat loss; e.g. clearcuts result in habitat loss, but also
fragment the remaining forest.
Small population size was considered an important threat
by 51% of the correspondents and reported from at least one
country as a threat for 15 of the 17 species of grouse. In most
cases, small population size is a threat that follows habitat
loss and fragmentation. Without doubt, deterioration of
habitats is the major threat to grouse populations worldwide.

Habitat deterioration
Degradation, loss, and fragmentation of habitats are the
major threats to grouse populations worldwide. Most grouse
species reach their highest population densities in landscapes with natural vegetation and natural disturbance
regimes. Grouse can tolerate a certain degree of human
disturbance of the habitat. However, where industrialised
farmland, timber production forests, and urban areas dominate the landscape, grouse populations are likely to decline
and disappear. In almost all cases, the habitat changes that
are threatening grouse are man-made.
Agriculture
The conversion of natural habitats into farmland and settlements is the process that likely has led to the largest range
contractions of grouse (see Cramp and Simmons 1980, del
Hoyo et al. 1994) (Photo 2.4). In temperate Eurasia, forests
were cleared on a large scale for settlements and farming in
the middle ages and before; somewhat later, moors and
heathlands were drained and fertilised. For grouse, the
results were considerable habitat loss and fragmentation. In
North America, the conversion of forests and grasslands to
cropland by the European settlers has greatly reduced the
distribution of several grouse species, particularly the
prairie grouse, since the middle of the 19th century (see
Braun et al. 1994) . On both continents, the temperate zones
are most heavily affected by human settlements and
agricultural development, whereas the boreal forest and the
Arctic offer little opportunity for farming and sustain only
limited numbers of people. Grouse can tolerate some interspersion of natural habitat and cropland. However, both
prairie grouse (e.g. Braun et al. 1994, Schroeder and Robb
1993, Giesen 1998) and forest grouse (e.g. Rolstad and
Wegge 1987, Rolstad 1991, Kurki and Lindén 1995) are

FIG. 2.2 Relative importance of various types of threats to grouse
populations by continent, based on questionnaire results per
country and species. A total of 114 questionnaires that reported
on threats to grouse on a national level were included in the
analysis; all 17 species were represented. Almost three quarters
of the correspondents reported that habitat loss or fragmentation
and habitat degradation were threatening the grouse populations
in their country. In most cases, small population size can be seen
as a consequence of habitat changes. Predation, direct
exploitation, and human disturbance were less commonly named
but may be critical regionally.
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Photo 2.4 Agricultural and urban development have
replaced prairie-grouse habitats in many parts of North
America. (Cache Valley, Utah, USA)

from high densities of deer or other wild ungulates that may
reduce the ground vegetation to a few centimetres in height
(e.g. Baines 1996). Some moderate livestock grazing and
shepherding can be compatible with grouse populations. In
some instances, livestock herding has even improved grouse
habitats, e.g. in the Alps, where large-scale pasturing of
cattle and sheep has significantly increased the area suitable
for black grouse (Glänzer 1985, Magnani 1988). Today, the
declining use and maintenance of these summer pastures are
likely causes for the deterioration of alpine black grouse
habitats (A. Zeitler, pers. comm.). Also capercaillie may
profit from a moderate degree of grazing if cattle and deer
contribute to maintain open forest structures (Klaus et al.
1989).

likely to become extinct during the transition from a natural
landscape with islands of farmland to a farming-dominated
landscape with scattered small islands of suitable grouse
habitat. In general, grouse cannot survive in farmland
because most crops are not suitable, or only during short
periods, for nesting, feeding, or cover and because of increasing risk of predation.
Grazing

Ilse Storch

Intensive grazing can significantly affect the structure,
height, and species composition of vegetation and thus
destroy or degrade cover, nesting, and feeding habitats of
grouse (e.g. Baines 1996 and refs. therein) (Photo 2.5, 2.6).
Trampling and erosion are additional problems. Excessive
livestock-grazing is known to impact negatively prairie
grouse populations on North American rangelands, black
grouse and Caucasian black grouse populations on Eurasian
heaths and treeline habitats, as well as some capercaillie and
hazel grouse populations in central European forests (see
Chapter 3). Deterioration of grouse habitats may also result

Ilse Storch

Forestry
From a global perspective, forest utilisation is the major
anthropogenic factor influencing forest grouse. Most intensive forestry practices lead to significant changes in forest
structure, e.g. in species, age, and stocking density of trees,
and in height, density, and composition of understorey and
ground vegetation (Photo 2.7). Forestry also changes the
dynamics of forested landscapes, that is, the temporal and
spatial distribution of successional stages (Photo 2.8).
Changes at both forest stand and landscape level may significantly affect the distribution and population dynamics of
forest grouse. Because each forest grouse species has a
different habitat preference, sylvicultural operations may
affect them in different ways (Klaus 1991, Swenson and
Angelstam 1993). Practices that create structures preferred
by a species have positive effects, whereas those that destroy favourable habitats lead to population declines. For
example, large-scale clearcutting may have positive effects
on species that prefer open forest edge habitats, such as the
black grouse (Angelstam 1983, Klaus et al. 1990), but will
be detrimental to all species that avoid large open areas such
as the capercaillie (Klaus et al 1989, Wegge et al. 1992),
Siberian grouse (Hafner and Andreev 1998) and the spruce

Photo 2.5 Intensive grazing by sheep, cattle, or wild
ungulates can significantly alter the structure and
composition of the vegetation. (Bavarian Alps, Germany)

Photo 2.6 Ground vegetation reduced by grazing to a few
centimetres in height lost most of its quality as hiding and
nesting cover for grouse. (Scotland, UK)
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grouse (Boag and Schroeder 1992). Grouse can tolerate
even intensive human utilisation of forests as long as the
species-specific structural habitat needs are maintained (e.g.
Baines 1995, Storch 1995, Swenson 1995). At the forest
stand scale, forest grouse seem to be fairly flexible with
regard to species-composition and stand age, but are very
sensitive to structural changes such as the loss of the ground
vegetation or understorey (e.g. Baines 1995, Storch 1995,
Swenson 1995). At the landscape scale, forest grouse are
susceptible to habitat fragmentation, and tend to decline
rapidly as the patches of suitable habitat become too small
and scattered (see e.g. Rolstad and Wegge 1989, Rolstad
1991, Wegge et al. 1992, Zwickel 1992). Industrial forestry
with large-scale clearcutting significantly alters both the
structure of the single stand as well as the patterns and
dynamics of the landscape. In most forest grouse species
these changes are likely to lead to declining numbers and
eventually to the fragmentation and loss of populations.

Photo 2.8 Industrial forestry alters the landscape pattern:
large-scale clearcutting is a major threat to forest grouse.
(Ural mountains, Russia)

structure such as roads, power-lines, or ski-stations are more
limited. However, infrastructure development increases the
accessibility of an area and thus opens habitats and grouse
and other wildlife populations to exploitation (e.g. Potapov
and Flint 1989, Forman and Alexander 1998). Areas intensively frequented by humans, e.g. for sport and leisure
activities (Photo 2.9) may virtually be lost as grouse habitats, even if the habitat structure remains unchanged (e.g.
Ménoni and Magnani 1998, Zeitler and Glänzer 1998).
Locally, collisions with features such as power-lines
(Beveranger 1995), deer fences (Baines and Summers
1997), and ski-lift cables (Miquet 1986, A. Zeitler pers.
comm.) may cause significant mortality among grouse.

Pesticides and pollution
Herbicide or insecticide-treatment of rangeland or forests
may result in the loss of nesting, brood, and resting cover,
and may reduce the abundance of invertebrate chick food.
Increased mortality due to pesticides may occur, either
directly through poisoning or indirectly due to increased
susceptibility to predation. Pollutants transported through
wind and rain may result in soil eutrophication and lead to
vegetation changes that are disadvantageous to grouse (e.g.
Bergmann and Klaus 1994a,b, Klaus and Bergmann 1994,
Schroeder and Robb 1993, Connelly et al. 1998, Hannon et
al. 1998, Giesen 1998).

Small population size

Urban, infrastructure, and tourism development
Compared to the extent of grouse habitats that have been
converted into agricultural land or industrial production
forests, the areas that are lost to settlements and infraIlse Storch

Bertram Georgii

In parts of the range, e.g. in western and central Europe, loss,
fragmentation, and deterioration of habitats have resulted in
isolated grouse populations, many of which are now

Photo 2.9 Disturbance caused by outdoor activities has
become a concern in parts of Europe. Areas frequented by
humans may be lost as grouse habitat, even if the habitat
structure remains unchanged. (Bavaria, Germany)

Photo 2.7 Forestry practices change the internal structure of
forests. Dense even-aged stands like this are unsuitable for
grouse. (Bavarian Alps, Germany)
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threatened as a result of small size. Small populations are
generally vulnerable and show a high risk of extinction due
to chance environmental or demographic events (Shaffer
1987, Klaus 1994). A series of years with unsuitable weather or the loss of a few females to a predator can be enough
to extirpate a small population. The chances that a small,
remnant population may eventually recover are low, although certainly not zero if enough suitable habitat is available (Klaus 1994, Loneux and Ruwet 1997). There are
several well documented examples of small grouse populations that went extinct, or are close to extinction despite
major conservation efforts, e.g. black grouse in Denmark
(Holst-Jörgensen 1995), Belgium, Germany (Loneux and
Ruwet 1997), and the Netherlands (Niewold 1996), capercaillie in Germany (Klaus and Bergmann 1994), prairie
chickens in the USA (Schroeder and Robb 1993,
Westemeier 1998). It is likely that conservation efforts were
made too late. In this context, the concept of minimum
viable population size is important (Shaffer 1987). Most
grouse populations may fluctuate greatly in relation to annual weather conditions and other environmental factors.
Therefore, an isolated grouse population or metapopulation
(a system of connected subpopulations) should probably
number at least several hundred birds in order to have good
(>90%) long-term (100 years) survival chances (Storch
1995).
Related to the patchy distribution of their habitats, many
grouse populations are spatially structured. Rock ptarmigan
and white-tailed ptarmigan, for example, inhabit alpine habitats that occur as discrete and often small patches. Each
mountaintop provides enough space for a few breeding pairs
only. If they were isolated, such a small population would
not persist for very long. For the survival of grouse in patchy
habitats, contact and exchange between the neighbouring
habitat patches is important. Connectivity is ensured by
dispersal: juvenile birds disperse between local populations
and thereby keep these populations alive – an effect called
demographic rescue. Dispersal is also important to re-colonise vacant patches of habitat (e.g. Martin et al. 1997). A
system of connected, spatially distinct subpopulations is
called a metapopulation. Metapopulation structure and processes have been proposed e.g. for black grouse and
capercaillie in the Alps (Storch 1997a, b) and for capercaillie in the Pyrenees (Ménoni et al. 1997). At present, our
knowledge of the dispersal behaviour of grouse is not sufficient to reliably evaluate the viability of local populations
(Martin 1998). Therefore, the approach to the management
of spatially structured populations must be conservative.
There is evidence that reduced genetic variability might
be an additional problem for the survival of small grouse
populations (Westemeier 1998). In an isolated remnant population of prairie chickens in Illinois, hatching success significantly decreased as the population declined. This loss in
fertility might have resulted from reduced genetic heterogeneity, and the fertility increased again after birds from
elsewhere had been translocated into the population.

Predation
Parallel to large-scale land-use changes, the predation pressure on grouse regionally has significantly increased during
the past three decades (Reynolds 1990, Wegge et al. 1990,
Hudson 1992, Klaus and Bergamnn 1994a,b, Fujimaki
1995). In the boreal forest, habitat fragmentation due to
intensive clearcutting has resulted in greater numbers of
generalist predators and increasing mortality of grouse
(Andrén and Angelstam 1988; Andrén 1992, Wegge et
al.1990). In central Europe, industrialised agriculture with
intensively fertilised farmland and the availability of anthropogenic food sources have improved the conditions for
small and medium-sized mammalian and avian generalist
predators. At the same time, the formerly intensive
persecution of predators has relaxed during the past three
decades (e.g. Hudson 1992). In addition, large-scale
vaccination of foxes against rabies has been contributing to
constantly high fox populations in central Europe since the
1980s (Vos 1995). All this has contributed to increasing
predator densities. Negative effects on the survival rates of
prey species such as grouse are likely to follow (Reynolds
1990). In Japan, a 10-fold increase in the hunting bag of red
foxes indicated a significant increase in the fox population
since the 1960s. This increase was paralleled by a 90%
decline in hazel grouse bags (Fujimaki 1995); whether there
was a causal relationship between these trends remained
uncertain. Also, domestic dogs and cats are a potential
problem for grouse near settled or in recreational areas (A.
Zeitler, pers. comm., F. Zwickel, pers. comm.). In the
Caucasus mountains, predation by shepherd dogs locally
has become a serious threat to the Caucasian black grouse
(Klaus et al. 1990, A. Gavashelishvili, pers. comm).
Without doubt, predators can have major influences on
the population density of grouse, as has been shown in
experimental and in empirical studies (Marcström et al.
1988, Reynolds 1990, Hudson 1992). However, there also is
evidence that suitable habitat conditions may allow grouse
to survive well despite high predator numbers (Baines
1996). Predation is unlikely to become a critical threat for a
grouse population in a relatively undisturbed or natural
landscape. Many examples of populations that are considered to be threatened by predation come from severely
fragmented and degraded habitats in landscapes intensively
used by humans. There are two major explanations for this.
First, human land-use practices often favour high predator
numbers (Reynolds 1990), and second, small and isolated
remnant grouse populations are particularly vulnerable
(Klaus 1994, Storch 1995, Loneux and Ruwet 1997,
Westemeier 1998).

Exploitation
Because of the pronounced and often unpredictable fluctuations of many populations, grouse are susceptible to overharvesting, especially if hunted in spring. At this time, the
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population is at its smallest size, and birds shot are potential
breeders. If hunted in autumn, many birds in the hunting bag
will be juveniles. Some of these probably would not have
survived the winter; there is evidence that at least some
compensatory mortality occurs in the juveniles of most
grouse species (Ellison 1991).
Over-exploitation may be a result of inadequate harvest
planning. Attempts to harvest grouse at a maximum yield
can easily lead to overshooting because of the natural fluctuations of grouse population size. Reliable monitoring
schemes with data on current stocks and annual reproductive success can minimise this problem (see Ellison
1991). More often, however, over-exploitation appears to be
related to insufficient enforcement of hunting regulations.
Birds may be shot in excess of the legal hunting bags or
outside the season; in some regions, poaching of fully protected species is common. Generally, poaching has been
reported most frequently from regions with poor rural economics (parts of Asia and eastern Europe), or from some
regions that combine relatively poor law enforcement with a
high trophy or sport value of grouse (parts of southern
Europe).
The lekking species are particularly susceptible to overexploitation. This is because birds at leks are easy targets
and known leks may be extirpated with little effort. Also, the
spring hunt of displaying capercaillie and black grouse
males at the leks, which is traditional throughout central
Europe, involves a high risk of disturbing the social system
at the lek, and may result in reduced reproductive success
(see Klaus et al. 1989 1990).

Human disturbance
In many countries, and particularly in those with wealthy
societies, high human population densities and urban lifestyles, the growing popularity of outdoor activities increases
the potential for conflicts between the interests of recreationists and the needs of wildlife. Mountain-bikers, hanggliders, hikers, hunters, mushroom-collectors and berrypickers, skiers, snowboarders, snowshoers, and wildlife
photographers frequent scenic landscapes. Grouse-watching at the lek has become popular among birders, particularly in North America and Britain but also elsewhere in
Europe, and sometimes carries a high risk of disturbance
with negative consequences for reproductive success.
Regionally, e.g. in Japan and in western and central Europe,
recreationists have become one of the main concerns in
grouse conservation.
The term “human disturbance” is widely used. One may
find at least four different, not necessarily mutually exclusive, meanings:
1) the presence of humans in wildlife habitat
2) human-wildlife encounters
3) the behavioural response of an animal to an
encounter, and
4) effects on population distribution and dynamics.
Thus, the term is used for both the cause (human presence) and the effect (animal response). With grouse, disturbance has become a concern particularly with regard to leks,
in winter habitats, and during chick-rearing and moulting.
Effects can be direct and indirect. The escape of a grouse
flushed by a skier is energy-consuming, may expose the bird

Box 2.1 Grouse-hunting: Threat or opportunity?
Throughout most of their distribution range, grouse are traditional game species and grouse hunting is of great cultural
importance. Grouse are legally hunted for subsistence and sport, but hunting has been banned or restricted in many (but
not all) regions where populations are threatened.
There are several countries where grouse species are still legally hunted although they are listed as Threatened in the
national Red Data Books. This practice should be questioned, because even if hunting is strictly regulated, negative
effects on the population cannot completely be excluded. Particularly in industrialised countries, shooting of threatened
species is considered as highly unethical by a growing proportion of the public and by many conservationists. Also, the
shooting of red-listed species may reduce public support for conservation; as long as shooting is allowed, conservation
may be perceived primarily as an attempt to secure the privileges of hunters. Indeed, the legal shooting of threatened
species appears to question the seriousness of a country’s conservation policy. Therefore, one may argue that the hunting
of red-listed species should generally be prohibited.
On the other hand, hunting may also create a significant incentive for habitat preservation among landowners and
hunters. In England, for example, grouse are largely dependent on private landowners and would lose much of their
habitat, if hunting were banned. In parts of Austria, where the hunting rights belong to small, private landowners, the
chance to sell a capercaillie or black grouse cock to a guest hunter every other year appears to be a strong enough
incentive to maintain great interest in the species, to implement habitat preservation measures, and to contribute funds
for research and management. If hunting bans cause hunters and landowners to lose interest in the birds, grouse may lose
their strongest lobby group. Therefore, one may argue that in some situations, moderate, strictly controlled hunting can
have a positive overall effect on grouse conservation.
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on International Trade in Endangered Species of Wild
Fauna and Flora (CITES), Attwater’s prairie chicken is
listed under Appendix I (“taxa threatened with extinction
which are or may be affected by trade”) which prohibits
international trade for commercial purposes. However,
under exceptional circumstances import, export, and reexport of species listed in Appendix I may be authorised at
the discretion of the CITES authorities in the relevant countries for non-commercial purposes such as translocation,
re-introduction, and captive breeding (WCMC 1998).
Attwater’s prairie chicken is also included in Annex A of the
EU Regulations on Protection of Species by Regulating
Trade (EC 338/97).
The European Union (EU) Habitats Directive 92/43/EEC
aims at the protection of habitats and species listed as Endangered at a European scale. Several habitat types valuable
for grouse, e.g. some bogs, heaths, and montane conifer
forests, have been included. The EU Birds Directive
(79/409/EEC) lists the black grouse, capercaillie, hazel
grouse, and rock ptarmigan in Annex I (“species that shall
be subject to special habitat conservation measures in order
to ensure their survival”). The major approach is the creation of a network of protected areas that aims at habitats and
species listed under the Habitats and Birds Directives. This
network is to be called Natura 2000. The problem remains
that most protected areas will be too small to sustain viable
grouse populations. The Bern Convention (Convention on
the Conservation of European Wildlife and Natural Habitats; European Treaty Series/104; Council of Europe 1979)
mentions the Cantabrian subspecies of the capercaillie,
Tetrao urogallus cantabricus as “strictly protected” under
Appendix II, which requires the member states to ensure the
conservation of the listed taxa and their habitats. The convention has been signed by the member states of the Council
of Europe and a number of additional European countries.
Current legislation relevant to grouse mostly concerns
direct exploitation. Few national regulations or international
agreements address the habitat needs of grouse. At a
national level, the US American Endangered Species Act
(US Public Law No 93–205, 81 Stat. 884; Dec. 28, 1973) is a
prominent example that prescribes habitat preservation
measures for nationally red-listed species; in Europe the
Bern Convention concerns habitats of species threatened at
a continental level. Because habitat loss, fragmentation, and
degradation due to human land-use practices are the predominating cause of grouse population declines and extinctions, instruments that address and effectively implement
habitat preservation are desirable at global, regional, and
national scales. Integration of grouse habitat requirements
into land-use practices should become mandatory where
grouse populations are threatened or declining. In this context, a major shortcoming is in the separation between wildlife management and land-use management: in many
countries, the agencies or groups that are responsible for
managing the grouse do not control the land use in grouse
habitats.

to predators, and reduces the time available for foraging. If
disturbed repeatedly, death from starvation (ultimate cause)
or predation (proximate cause) is a likely consequence.
Frequent presence of humans may expel animals from
otherwise optimal habitats - the result equals habitat loss
and fragmentation. Individual response and populationlevel effects may vary with a great number of inter-related
variables, such as the number, sex, and age of the birds, the
proximity, type, intensity, and cumulative number of human
activities, and the temporal and spatial availability and distribution of food and cover (Storch 1998). Some summary
papers on the effects of human disturbance on grouse have
been compiled in the GSG´s newsletter Grouse News 15
(e.g. Ménoni and Magnani 1998, Zeitler and Glänzer 1998).

Conservation measures
The major conservation measures for individual species that
are currently under way are described in the species accounts (Chapter 3). Here, the most important approaches to
grouse conservation are summarised based on the questionnaire results (see History and Evolution of the Action
Plan; Chapter 1) and the literature.

Legislation
Hunting regulations for grouse probably exist in most, if not
all, countries where grouse occur (see tables in species’
accounts, Chapter 3). Hunting is generally restricted by
defined seasons and bag limits and some species are fully
protected in all or part of their range. Where exploitation is
reported as a serious threat to grouse populations, the problems seem to stem from either poaching and poor law
enforcement, or from overshooting due to poor harvest
planning rather than from insufficient hunting legislation.
Overshooting is a likely consequence if the grouse counts
that are used to determine bag limits are conducted by the
hunters themselves. In some countries where threatened
populations are still legally hunted, a careful revision of the
hunting regulations may be necessary. One argument for
total hunting bans for threatened populations is that poaching in excess of the legal bag limits is almost impossible to
control.
Commercial exploitation for the international wildlife
trade that is a major threat to other galliform birds such as
some pheasants, appears not to be a major issue in grouse
conservation. Of the 124 returned questionnaires, international trade was not reported as a threat to grouse. The only
grouse taxon mentioned in international wildlife trade regulations is Attwater’s prairie chicken Tympanuchus cupido
attwateri, a Critically Endangered subspecies of the greater
prairie chicken (see Greater Prairie Chicken Species
Account and Recommended Conservation and Research
Priorities for Attwater’s Prairie Chicken). In the Convention
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hunting traditions. In spring, displaying males are usually
counted, e.g. on known leks or along standardised transect
routes. The breeding population indices derived are either
the number of displaying males or the number of leks per
area. Autumn counts are generally based on some kind of
transect methods and result in indices of population size and
sex and age ratios. A third approach, which is common in
North America, is to obtain harvest numbers and age composition of the kill by hunter check stations, wing surveys
and questionnaires sent to hunters (see Chapter 3).
Monitoring of grouse populations is common as a means
of harvest planning in parts of Europe and North America.
Only in a few countries are standardised and statistically
designed monitoring schemes applied, resulting in generally
reliable estimates of population size, structure and trends
(e.g. Hudson 1992, Lindén 1996). The quality of the data
collected by some of the more traditional count methods
such as capercaillie lek counts in central Europe (see Klaus
et al. 1989) is questionable: larger leks are often difficult to
oversee, the spatial organisation and attendance of a lek may
change over the season, and small leks and individually
displaying cocks may be missed. Lek counts may both
under- and overestimate the population (compare section
3.9).
Monitoring as a tool in grouse conservation is even less
common. Regular counts are conducted to observe the
trends of a few highly threatened, remnant populations, e.g.
black grouse and capercaillie in some parts of Europe and
some prairie grouse populations in North America (e.g.
Klaus et al. 1989 1990, Loneux and Ruwet 1997, Silvy et al.
1999). There are no monitoring schemes for any of the three
globally Near Threatened grouse species, the Caucasian
black grouse, Chinese, and Siberian grouse, although some
irregular and localised surveys have been done. Even in
parts of central Europe where grouse are nationally redlisted and hunting is banned, grouse monitoring is not
generally common, although it would be an important
means of observing population trends and assessing the
success of conservation measures.

Protected areas
Worldwide, grouse occur in many protected areas such as
state, provincial, and national parks, nature reserves, and
state wildlife management areas. Generally, only a minor
proportion of the species’ range is covered by protected
areas, and their role for the long-term survival of grouse
populations is considered to be limited. Protected areas may
effectively maintain a grouse population if the area is large
enough (perhaps several 100km²; see Storch 1995), if the
habitat is and remains suitable, and if utilisation and disturbances are strictly regulated and controlled. Many existing
protected areas appear to be too small for self-sustaining,
viable populations of grouse. Nevertheless, protected areas
may preserve important habitats and thus contribute to the
survival of grouse populations.
In a few countries protected areas are seen as critical for
the long-term survival of grouse. Based on the questionnaire
(see History and Evolution of the Action Plan; Chapter 1),
calls for protected areas for grouse conservation generally
come from regions where grouse have a limited distribution
and are threatened by factors that appear difficult to control
outside reserves, e.g. because of the socio-economic situation, or poor enforcement and public acceptance of laws
and regulations. Protected areas may ease the implementation of conservation measures particularly where they
conflict with human land-use interests.
Well-managed reserves are believed to play an important
role in the conservation of the Caucasian black grouse and
Chinese grouse; there are several protected areas in the
ranges of both species, but for some, the present effectiveness or extent was judged to be insufficient (S. Baskaya,
pers. comm., A. Solokha, pers. comm.). With black grouse,
most of the small and isolated remaining populations in
Belgium, the Netherlands, and northern Germany are in
nature reserves which are considered to be critical for their
survival by maintaining the habitat and reducing human
disturbance (see Loneux and Ruwet 1997). The same holds
true for some highly threatened prairie-grouse populations
in North America, e.g. the Attwater´s prairie chicken (see
Greater Prairie Chicken Species Account and Recommended Conservation and Research Priorities for
Attwater’s Prairie Chicken). Also in regions of Europe and
Asia where poaching is seen as a problem, reserves are
believed to be important for grouse conservation. In the
Cantabrian mountains of Spain, protected areas for capercaillie conservation are under development.

Habitat management
Habitat preservation is considered the most important measure to ensure the long-term survival of grouse. The major
challenge is to integrate grouse habitat requirements with
agriculture, forestry, and other human land-use practices. A
multitude of approaches has been developed and carried out,
particularly for the prairie and forest grouse. These include
preservation of natural primary or of secondary habitats in
cultural landscapes by maintaining traditional management
practices, mitigation or restoration of successional habitats
by prescribed burning or logging regimes, and restoration of
habitats altered by human land-use.
In some countries, and particularly in North America and
parts of Europe, habitat management programmes specially

Surveys and monitoring
Where grouse counts have a long tradition of being used in
harvest planning, various specialised count methods have
been developed (e.g. Klaus et al. 1989, 1990, Hudson 1992,
Lindén et al. 1996). Generally, counts are done in either
spring or autumn, depending on the species and on regional

17

and have been the sole escape from extinction for others
which have since been re-introduced to the wild (e.g.
Arabian oryx, Oryx leucoryx) (IUCN Policy Statement on
Captive Breeding; IUCN 1987).
Grouse are kept and bred by a small number of specialised
aviculturists. In most cases, captive breeding of grouse was
started without particular conservation objectives in mind.
Because most grouse taxa are not globally threatened,
captive breeding generally cannot be viewed as a
conservation priority essential for their survival. An exception to this is Attwater´s prairie chicken, a Critically
Endangered subspecies of the greater prairie chicken (see
Greater Prairie Chicken Species Account and Recommended Conservation and Research Priorities for
Attwater’s Prairie Chicken), which is the subject of a special
breeding and release programme to support the remnant
wild population (Morrow et al. 1997). According to the
IUCN Policy Statement on Captive Breeding (IUCN 1987),
the establishment of captive populations as a long-term
strategy to reduce the risk of extinction is recommended
before a taxon has declined to less than 1000 individuals in
the wild.
Several captive breeding programmes for grouse conservation, at local or regional scales, have attempted to
re-stock or re-establish threatened or extinct populations.
Most of these examples come from central Europe and
concerned capercaillie or black grouse; they were of varying
success, but generally failed to establish self-sustaining
populations in the wild (see Re-introduction and Re-enforcement below).

designed to favour grouse have been carried out by the
forest products industry, resource management agencies,
private forest landowners, and non-governmental conservation organisations. Recent policy changes by the state
forest agencies in many countries towards increasing naturalness of the forest are considered to be favourable to
grouse habitat preservation.
Habitat management programmes for grouse appear to be
of mixed success. There are encouraging examples that
demonstrate that habitat improvement can result in significant increases in grouse populations. High densities of the
British subspecies of the willow ptarmigan, the red grouse,
are maintained by intensive heather moorland management
(Hudson 1992). In North America, the Conservation
Reserve Program (Joyce et al. 1991, Dunn et al. 1993,
Douglas and Schwartz 1993), a federal programme
launched in 1985 to plant perennial vegetation on large
quantities of set-aside farmland, is an example of successful
prairie habitat restoration on private lands; an increase in
perennial vegetation has resulted in increased numbers of
sharp-tailed grouse and other prairie grouse. On the other
hand, there are many cases of localised initiatives of habitat
preservation and improvement that failed to save threatened, remnant populations from further declines and extinction: the declines of black grouse and capercaillie in
northern central Europe (Niewold 1991, Klaus 1994, and
prairie chickens in North America (Schroeder and Robb
1993, Westemeier at al. 1998) were not reversed despite significant efforts and good success in preserving and restoring
optimal habitat structures. In many cases, species conservation and habitat preservation programmes are initiated as
a response to a serious population decline. However, the
smaller the size of a remnant population the less likely its
recovery appears to be, even if the remaining habitat is
optimal (see Small Population Size; this Chapter). Therefore, habitat management measures may often have been
initiated too late. Habitat management may be much more
successful if conducted as a preventative rather than a reactive approach to grouse conservation.

Captive populations of grouse
Grouse are not easy birds for aviculture. Many species have
a short life expectancy; they tend to be highly vulnerable
to disease; stress can be lethal for some, and the natural
pugnacity between males, whether polygamous or
monogamous, often leads to hens being damaged or killed
either in or out of the breeding season (Aschenbrenner 1981,
1985, Mäkinen et al. 1997). Outside the breeding season,
both sexes might be incompatible and females may harass
males and vice versa (K. Martin, pers. comm.). For all these
reasons, many aviculturists, both private and public, will not
keep grouse species in their collections.
These challenges, however, do make some enthusiasts
tackle these problems, sometimes with considerable success. In the United Kingdom there are probably 10-12
breeders, mainly keeping the four indigenous species, but
some have imported and bred willow ptarmigan from
Scandinavia and hazel grouse from central Europe. One or
two breeders in the UK keep New World species. On the
continent of Europe, a small number of breeders keep and
breed grouse, selling or exchanging the progeny on a larger
scale. Several species are kept, particularly capercaillie and
black grouse, but there also are small captive breeding populations of Caucasian black grouse and Siberian grouse. In

Captive breeding
Captive breeding programmes can play an important role in
the conservation of biotic diversity. Especially with species
at high risk, conservation in the wild alone may not be
sufficient and the establishment of self-sustaining captive
populations will be needed to prevent their extinction. As
species-conservation measures, captive breeding programmes need to be established before species are reduced
to critically low numbers, and thereafter need to be coordinated internationally according to sound biological
principles, with a view to the maintenance or possible reestablishment of viable populations in the wild. Such captive stocks have in the past provided critical support for
some wild populations (e.g. American bison, Bison bison),

18

Bergmann 1994, Klaus 1997) and capercaillie in the
Cevennes mountains of France (Nappée 1999). The only
true success story from Europe is the re-introduction of
capercaillie into Scotland in the 1830s; within 25 years, 64
birds translocated from Sweden had grown to an estimated
population of 2000 birds (Starling 1991).
In general, the recent central European release projects
have failed due to high mortality from predation among
newly released birds, which may be partly related to rearing
and releasing techniques. However, major losses, fragmentation, and/or degradation of habitats preceded all cases of
serious population declines or extinctions of black grouse
and capercaillie in central Europe; in addition, predation
pressure has significantly increased during the past few
decades. The prospects for re-establishing lowland populations in central Europe appear to be limited mainly by
small size of habitat patches and high predation pressure,
and only secondarily by suboptimal rearing and release
techniques. Experiences with central European release projects have been summarised by Klaus and Bergmann (1994;
black grouse), Klaus (1997; capercaillie), and Bergmann et
al. (1996; hazel grouse).
It is now widely agreed that translocations, i.e. release of
birds caught in the wild elsewhere, might be more successful than the release of captive-bred birds (e.g. Starling 1991,
Klaus 1997). Translocation is the method most used in
North America. Although there has been more success than
with captive-bred birds, failures have far outweighed successes. With white-tailed ptarmigan and ruffed grouse, populations have been successfully restored and newly
introduced by translocations into various parts of North
America. Most North American re-enforcement attempts,
however, have concerned prairie grouse. Since 1950, there
have been at least 14 attempts to establish and re-establish
sharp-tailed grouse populations by translocations; most
attempts failed or established only small temporary populations, and were poorly documented, but some recent translocations apparently have been successful (Connelly et al.
1998). Lesser prairie chickens have been translocated in
more than 10 attempts to reintroduce the species, but none of
these resulted in an established, self-sustaining population
(Giesen 1998). Also with greater prairie chickens, translocations into formerly occupied habitats have mostly been
unsuccessful (Schroeder and Robb 1993). The major reasons for failure are seen as inadequate habitat at the release
site and poor survival and reproductive success of the transplanted birds. Experience with North American translocation projects has been summarised by Connelly (1997).
Guidelines and international standards for translocations
as a management technique have been summarised in the
IUCN Position Statement on Translocation of Living
Organisms: Introductions, Re-introductions and Restocking (IUCN 1987).
The present state of knowledge and experience with release projects of grouse is sufficient to conclude that the

addition, there are some hobby aviculturists who keep
grouse. In North America, New World species are more
numerous among captive collections. Very few sage grouse
are believed to be in captivity whereas ruffed grouse, blue
grouse, spruce grouse and willow ptarmigan are more commonly kept. Some greater and lesser prairie chickens are
bred in captivity (Copper and Bendell 1981, Merker 1997,
Morrow et al. 1997). No accurate estimates of numbers and
breeding success in captivity are known. No studbooks exist
for grouse.
Methods of keeping and breeding grouse
Grouse tend to be kept in aviaries that may be small with a
sand floor for hygiene, or very large with grassed enclosures. Many breeders keep the sexes apart for safety, allowing access through a small door only during egg laying.
Feeding tends to be more ‘natural’ than with most game
birds, for grouse are subject to fatness and to gut changes if
their diet is too rich. Lettuce, apple, sweetcorn, heather,
bilberry, and various tree buds and catkins are offered.
Pelleted feed is also given. Hygiene must be meticulous.
Aviary cleanliness and regular prophylactic worming are
mandatory. Eggs are collected daily and put in an incubator
or under domestic chickens of the bantam breeds, particularly the White Silkie x Light Sussex hybrid. The chicks
are almost always reared in small groups under heat lamps
to avoid infections from bantam foster mothers, and fed on
pheasant starter crumbs plus chopped green food. At six
weeks of age they can go out, but may still need access to a
heat source for some weeks longer (for methods of keeping
and breeding grouse, see e.g. Aschenbrenner 1981, 1985).
For release into the wild, incubation and rearing by a grouse
hen is preferred, and usually works well (H. Aschenbrenner,
pers. comm.).

Re-introduction and re-enforcement
The release of birds reared in captivity or caught in the wild
has become a common grouse conservation tool in central
Europe and North America. In central Europe, release of
captive-bred birds is the principal technique used in reintroduction (release after the native population became
extinct) and re-enforcement (release to supplement a remnant population) attempts. In Germany alone, four release
projects for black grouse and nine for capercaillie have been
carried out during the past 20 years; although in total several
thousand birds have been released, still not a single example
exists of a self-sustaining population established from birds
reared in captivity (Bergmann and Klaus 1994, Klaus and
Bergmann 1994, Klaus 1997). A few examples of re-introduction attempts with captive birds show some preliminary
success, as released birds have reproduced successfully over
several years. However, the resulting populations are still
very small, e.g. hazel grouse (Bergmann et al. 1996) and
capercaillie in the Harz mountains of Germany (Klaus and
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chances of re-establishing a self-sustaining population are
generally very poor. Still, grouse re-introduction and reenforcement initiatives receive much support. To release
animals into the wild seems to be appealing to the public,
decision makers, funding agencies, the media and, last but
not least, to the aviculturists involved, despite their poor
chance of success. In times of limited funding available for
grouse conservation, however, release projects bear the risk
of outcompeting habitat preservation projects that are urgently needed to secure existing populations.
International standards for re-introductions as a management technique, such as The IUCN/SSC Guidelines For
Re-Introductions (IUCN 1998) need more attention among
grouse conservationists. Grouse conservationists should interact more closely with the IUCN Re-introduction
Specialist Group and vice versa so that there is information
flow and co-operation in both directions.
In the future, translocations are likely to be used more to
increase genetic heterogeneity and fertility of small isolated
populations. Translocations of birds into an isolated remnant population of greater prairie chickens in Illinois resulted in increased breeding success (Westemeier et al. 1998).

dator control is considered as an important accompanying
measure to population recovery programmes (e.g. HolstJörgensen 1995) and of release projects for re-enforcement
or re-introduction attempts (Starling 1991).
A significant reduction of predators will probably result in
improved survival of grouse (e.g. Parker 1984, Marcström
et al. 1988, Reynolds 1990, Hudson 1992; but see Baines
1996). To maintain low predator densities on a large scale,
however, is technically difficult and ethically questionable,
and in many countries not easily accepted by the public.
Also, some predator species are legally protected themselves. For these reasons, in most areas predator control
cannot be a sustainable approach to grouse conservation.

Reduction of human disturbance
In the mountain ranges of industrialised regions, e.g. in
Europe and Japan, disturbance by tourism and leisure activities such as hiking, skiing, mountain biking, snowshoeing,
and snowboarding is viewed as a serious threat to local
populations of grouse (Storch 1998). In some countries
programmes to limit the effects of human disturbance on
grouse have been initiated (e.g. Austria, France, Germany,
Switzerland) (e.g. Ménoni and Magnani 1998, Zeitler and
Glänzer 1998). The major approaches are public awareness
campaigns, re-routing of hiking and ski-trail networks, and
the designation of core areas closed to the public in order to
minimise spatial and temporal overlap between important
habitats and recreational activities. Preliminary experience
indicates that co-operative approaches may be promising,
including all stakeholders such as mountaineering, nature
protection, and sports organisations, tourist boards, and the
conservation, land use, and hunting agencies. As a longterm goal, minimising disturbance of wildlife during all

Predator control
In some limited parts of the range, predator control is considered to be a major measure of grouse conservation. Britain
has a long history of game-keeping and intensive predator
control to support high densities of grouse and other small
game for shooting (e.g. Hudson 1992). In some areas of
central Europe where grouse are highly threatened, predation is seen as a major threat to the remaining populations,
and to many conservation practitioners, predator control
seems to be desirable (Kaphegyi 1998; Weiss 1998). Pre-

Box 2.2 The predator controversy
Predation is a natural process in the dynamics of any grouse population. Grouse have evolved and co-evolved with a set
of different predators, and they have developed morphological, physiological, and behavioural adaptations to avoid
predation. Without predators, the evolution of the grouse species we know today would have been different. Still, in
some parts of the range, and particularly in central Europe and Britain, predation is considered to be a serious threat to
grouse populations. Consequently, predator control seems to be desirable to many conservation practitioners. Others,
however, point out that predation is unlikely to limit a grouse population as long as the habitat is intact (see Baines 1996),
and oppose predator control as a major conservation measure (see Kaphegyi 1998, Weiss 1998). The controversy is
complicated by growing public opposition to the killing of predators.
When assessing the relative importance of factors that may influence the size and dynamics of a population, it is
helpful to distinguish proximate and ultimate factors. No doubt predators have increased in many areas, and predation
can lead to the extirpation of remnant grouse populations. Many highly threatened grouse populations live in habitat
islands surrounded by farmland that supports high predator numbers. Generalist predators have increased because they
are unintentionally augmented by human activities. Therefore, predation is a proximate threat to grouse populations. The
ultimate cause is man-made loss, fragmentation, and degradation of the habitat. In this situation, predator control simply
cures a symptom, and does not solve the ultimate problem. Whether this is desirable and acceptable as a sustainable
measure of grouse conservation is a matter of human values, and not of ecology.
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makers require better education on habitat requirements,
threats, and population ecology of the species on their land
and under their responsibility. Government agencies need
better access to more specialised knowledge and information, and contact with experts. Those sectors of the public
domain whose land-use practices may interfere with threatened grouse populations and their habitats need to be involved in conservation efforts. In some regions, hunters
may need better information on hunting regulations. A systematic review of education programmes in grouse conservation and their potential, approaches, and success would
be helpful in developing guidelines for future efforts.

kinds of outdoor activity needs to become a widely accepted
precept.

Education and information
Because grouse are mostly threatened by human influences,
education is an important accompanying measure in grouse
conservation programmes. Public awareness and support
can greatly improve the success of conservation efforts.
Education was reported as a grouse conservation measure in
questionnaire returns from many countries (see Chapter 3).
In general, resource managers, landowners, and decision-
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3. Species Accounts
The species accounts provide a short overview for each of
the 17 currently recognised species of grouse. They are
treated in their taxonomic order. The newly described
Gunnison sage grouse (Young et al., 2000) will become
recognised as a species Centrocercus minimus in the course
of the year 2000 (J. Young, pers. comm.) but is here still
treated together with the common sage grouse C.
urophasianus. Information on status, taxonomy,
distribution, population, ecology, cultural importance,
threats, research needs, and current and recommended
conservation measures was summarised for each species
based on the results of a total of 124 questionnaires (see
History and Evolution of the Action Plan; Chapter 1) and on
relevant literature. Data on the legal status of grouse were

obtained from the IUCN Environmental Law Centre. Each
species account was reviewed by several experts from
different parts of the world, who also contributed
recommendations for research and conservation priorities.
Summarising tables are provided including all countries
within the known distribution range of each species. For a
few countries, no contacts could be made or no data could be
obtained.
For each species, a list of people who returned questionnaires, provided other information on the species, and
reviewed the text is provided. These correspondents can be
contacted for further information (see Appendix 1 for contact details). The lists of correspondents do not provide
complete lists of experts on the various species, however.

Table 3.1. Conservation status of the 17 currently recognised species of grouse at global level according to the 1996 IUCN Red
List of Threatened Animals, and at the national level according to national Red Data Books. [Listing at state (USA) or province
(Canada) level is noted in brackets.]
Conservation status
Species

IUCN 1996

National Red Data Books*

(US states or Canadian provinces)

Siberian grouse

Falcipennis falcipennis

Near Threatened China, Russia

Spruce grouse

Falcipennis canadensis

Lower Risk

not listed (several eastern US states)

Blue grouse

Dendragapus obscurus

Lower Risk

not listed

Willow ptarmigan

Lagopus lagopus

Lower Risk

Belarus, China, Estonia, Finland, Lithuania, UK

Rock ptarmigan

Lagopus mutus

Lower Risk

China, Germany, Italy, Japan, Portugal, Slovenia, Spain

White-tailed ptarmigan Lagopus leucurus

Lower Risk

not listed (British Columbia, Canada)

Black grouse

Tetrao tetrix

Lower Risk

Austria, Belgium, China, Denmark, Estonia, Germany, Italy, Kyrgystan,
Lithuania, Netherlands, Poland, Slovenia, UK

Caucasian grouse

Tetrao mlokosiewiczi

Near Threatened entire range: Armenia, Azerbaijan,Georgia, Iran, Russia, Turkey

Capercaillie

Tetrao urogallus

Lower Risk

Austria, Bulgaria, France, Germany, Greece, Hungary, Italy, Liechtenstein,
Lithuania, Poland, Portugal, Slovenia, Spain, Switzerland, UK, Ukraine

Black-billed
capercaillie

Tetrao parvirostris

Lower Risk

China

Hazel grouse

Bonasa bonasia

Lower Risk

Austria, Belgium, Bulgaria, China, Germany, Greece, Hungary, Italy,
Liechtenstein, Poland, Slovenia, Spain, Switzerland

Chinese grouse

Bonasa sewerzowi

Near Threatened China

Ruffed grouse

Bonasa umbellus

Lower Risk

not listed

Sage grouse

Centrocercus urophasianus

Lower Risk

Canada (some US states)

Sharp-tailed grouse

Tympanuchus phasianellus

Lower Risk

USA** (some US states and Canadian provinces)

Greater prairie chicken Tympanuchus cupido

Lower Risk

Canada, USA (T. c. attwateri)

Lesser prairie chicken

Lower Risk

USA** (some US states)

Tympanuchus pallidicinctus

* Information is unavailable for all countries and therefore the lists may not be complete in some cases.
** Listing under consideration.
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Siberian Grouse

nephrolepsis), larch (Larix dahurica), and pine (Pinus
koraiensis) which characterise the Ochotsk taiga, the typical
vegetation type of the region (see Klaus et al. 1995 for forest
dynamics). Most descriptions of the habitat report mixed
forests with at least some spruce and with dense understorey
and ground vegetation. The species is not exclusively associated with mature coniferous forest but also uses young
succession forest with as little as 5% spruce cover. Spruce
needles are its exclusive winter food. Siberian grouse avoid
open areas, the youngest stages of forest succession, and
pure deciduous forest. They are susceptible to habitat
changes related to forestry, and to large-scale clearcutting in
particular. The species therefore is an indicator for the entire
ecosystem, including the typical flora and fauna of the
Ochotsk Taiga. Not only the Siberian grouse, but many
other species as well, will profit from long-term conservation of its habitat (see Hafner and Andreev 1998).

Scientific name: Falcipennis falcipennis, Hartlaub 1855
Synonyms:
Dendragapus falcipennis
Tetrao falcipennis
Common names: Lian chi ji
Chinese
Siberian grouse, Siberian spruce
grouse, sharp-winged grouse English
Tétras de Sibérie
French
Sichelhuhn
German
Dikusha
Russian
Gallo siberiano
Spanish
Conservation status: IUCN 1996 – Lower Risk (near
threatened); CITES 1998 – not listed in Appendices;
national Red Data Books – China and Russia.
Taxonomy: No subspecies recognised.

Hunting and cultural importance: Because of its elusive
behaviour and the poor accessibility of its habitat, the
Siberian grouse has never had any economic importance
other than occasional hunting by locals. The species has
been listed in the Russian Red Data book since 1978; hunting is prohibited. Nonetheless, Siberian grouse are occasionally hunted for food or used as bait by sable Martes
zibellina trappers. The overall influence of hunting on population dynamics is considered to be low (Hafner and
Andreev 1998).

Distribution: Russia; formerly occasionally in China. Resident in far eastern Russia from approx. 120°E. to the shores
of the Japanese (or Ochotsk) sea and the island of Sachalin
south to the Sichote Alin mountains and north to approx.
60°N. In northernmost China the species was found in the
Chingang mountains and in the low reaches of the
Heilongjiang river valley in the late 1970s. Surveys between
1986–89 in these areas failed to confirm the species; present
occurrence in China is unlikely (Sun, pers. comm).
Population size and trend: Few population estimates are
available. They report low densities of between six and 25
birds per 100km²; these population densities may however
be underestimates due to the species’ elusive behaviour
(Potapov and Flint 1989). A recent intensive study resulted
in an average density of 6–8 birds per km² (Hafner and
Andreev 1998). It is assumed that the species has been
declining at least since the 1970s due to increasing land use
and forest exploitation (Potapov and Flint 1989, Flint 1995).
The rate of decline is unknown (Hafner and Andreev 1998;
F. Hafner, pers. comm., S. Klaus, pers. comm.).

Photo 3.1b Siberian Grouse – female
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Franz Hafner

Photo 3.1a Siberian Grouse – male

Franz Hafner

Habitat and ecology: The Siberian grouse mostly occurs in
forests of spruce (Picea jezoensis, P. abies), fir (Abies

Principal threats: Socio-economic situation. The ongoing
insecure socio-economic situation in Russia may pose significant threats to the Siberian grouse and its habitats. The
demand for resources is great, both by the state and by local
inhabitants. Timber exploitation is uncontrolled in many
parts of far eastern Russia. Large, industrial clearcutting is
dominating and often carried out by international jointventures or by foreign companies; however, large clearcuts
were already common in soviet times. Private local Russian
forestry enterprises are usually small and work with small
clearcuts, or selectively cut the most valuable, mature trees.
The future of the Siberian grouse will depend primarily on
socio-economic and political development in Russia. In

China, agriculture and forestry may be degrading and
threatening the species’ habitat. It is doubtful, however,
whether this species has occurred much further south of the
present distribution at least during the 20th century.
Forest exploitation. Habitat loss and deterioration related to
forest exploitation are major threats to the Siberian grouse.
The species disappears from areas with large-scale clearcutting. The purely deciduous secondary growth following
clearcutting is unsuitable grouse habitat. Also, clearcuts are
not usually replanted, are dominated by grasses, and natural
regeneration may take several decades during which the
clearcuts are unsuitable for Siberian grouse. Other cutting
regimes with a smaller-scale mosaic of cut and uncut stands,
however, may allow rapid regeneration and are therefore
advantageous for the species (Hafner and Andreev 1998).
Forest fires. In the past 10–20 years, forest fires caused by
people have significantly increased both in extent and frequency. Because of the great demand for forest products
such as venison, fur, berries, herbs, mushrooms, medicinal
plants such as ginseng, etc. for private consumption as well
as for local and international markets, many people frequent
the forests; most forest fires probably result from camp fires,
cigarettes, etc. Prevention and fighting of forest fires are
poor to absent, mostly due to a lack of funding for equipment, training, and salaries. Siberian grouse do use succession forest after fire; however, they rely on conifers and if
the frequency of fires is too high, conifers disappear from
regenerating forests. In the southern part of the range, e.g. in
the Sichote Alin mountains, forest regeneration after fire is
exclusively deciduous, and thus unsuitable for Siberian
grouse. Therefore, the populations in the south are probably
more threatened than those in the north (F. Hafner pers.
comm.; see Klaus et al. 1995).
Exploitation. Besides the threats to grouse habitat, poaching
for meat has become common practice in Russia, and law
enforcement generally is poor. To what extent this situation
is affecting the species is unclear. At least for their study
areas, Hafner and Andreev (1998) believe that the influence
of hunting on population dynamics is low.

because many succession forests regenerating after fire are
dominated by deciduous trees and therefore unsuitable for
the grouse. It is important to understand the length of time
needed for regenerating stands to be recolonised by grouse.
Therefore, surveys in regenerating succession forests of
different age are suggested. Differences between the
northern (mixed regeneration) and southern part (deciduous
regeneration) of the range are to be expected.
Effects of forestry practices. Siberian grouse also occur in
managed forests and in coniferous or mixed second-growth
habitats. To better understand the effects of various forestry
practices on the persistence and population density of
Siberian grouse, a series of surveys is suggested in different
types of managed forests with different cutting regimes,
including both newly cut primary habitats as well as
second-growth forests; also, populations should be
monitored before and after cutting. The results are important
to give advice to the state forestry agencies and logging
companies on how to integrate forestry operations and
grouse habitat conservation.
Current conservation measures: Legal protection. In
Russia and China, the Siberian grouse is red-listed and
protected by law. Nevertheless, some illegal hunting occurs.
Protected areas. There are nine protected areas
(zapovedniki) within the Russian range of the Siberian
grouse, which exclude all human utilisation. These reserves
are 570–8420km² in size and probably large enough to
maintain viable populations of grouse. In the Sichote Alin
Mountains, the stronghold of the remaining population of
Siberian tigers, anti-poaching units have been set up and a
network of protected areas and habitat corridors has been
created for tiger conservation, largely financed by international organisations. These measures may also secure
some habitats of the Siberian grouse.
Priority conservation needs: The Siberian grouse is listed
as a globally Near Threatened species. Therefore its conservation has high priority. Here, a short summary of
Map 3.1 Siberian Grouse – distribution.

Research needs: The first systematic studies were published in the 1990s (see Hafner and Andreev 1998 and refs.
therein). They revealed important insights into life-history
traits, behaviour, food habits, habitat use, and spacing patterns. Many questions remain unanswered.
Habitat relationships. Siberian grouse occur in a great
variety of habitat types. The principal structural and spatial
habitat requirements are not yet understood. Research is
recommended into habitat needs in different types of habitat
to identify the key elements including clarifying the factors
determining the western and northern limits of the distribution.
Recolonisation after forest fires. Forest fires can result in
major loss and fragmentation of Siberian grouse habitats,
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Integrate forest use with grouse conservation. As a first step
towards the integration of forest use and grouse conservation, clearcuts larger than 0.05km2 should be prohibited
throughout the distribution range.

recommended conservation measures is given. Recommendations for research and conservation priorities for the
Siberian grouse are described in greater detail in Chapter 4.
Population surveys. The distribution and status of the
species are insufficiently known and should be established
by a series of surveys throughout the distribution range.
Better information on population size and trends, as well as
on size and potential fragmentation of the distribution range,
is needed to identify the threat category for the Siberian
grouse according to IUCN criteria (see Appendix 2) and as a
basis to identify necessary conservation action.

Correspondents: Siegfried Klaus, Franz Hafner, Roald
Potapov, and Sun Yue-Hua.
Key Publications
Hafner, F. and Andreev, A. V. 1998. Das Sichelhuhn.
Naturwissenschaftlicher Verein für Kärnten, Klagenfurt,
Austria. 118p. (ISBN 3-85328-014-5) (in German with
English summaries).
Potapov, R. L. and Flint, V. E. 1989. Handbuch der Vögel
der Sowjetunion. Band 4 Galliformes, Gruiformes.
Ziemsen Verlag Wittenberg Lutherstadt, Germany.
427pp. (ISBN 3-7403-0027-2)

Effective fire control. Forest fires caused by people have
increased both in extent and frequency. Fires may significantly change the structure and tree-species composition
of forests, and may thus lead to the degradation, loss, and
fragmentation of grouse habitats. Measures should be taken
to re-establish an effective fire-control system. Funding,
equipment, and training are needed.

For an extended list of references on the species see Hafner
and Andreev 1998. All publications referred to in the text
are listed in the References section.

Creation of a new protected area. In the western part of the
range, a large protected area should be created to preserve
old-growth forest habitats.
Table 3.2 Siberian Grouse
Country Red Legal protection2
List1 TP PP NT IT
China

x

Russia

x

x

x

Hunting3

Population4
Size

–

?

P

1 million

Trend

Threats5
S
x

–

F

H
x

P

E

Conservation measures6
D

O

S

M

H

C

R

E

O

x

x

1 Red List: x listed as threatened, – not listed
2 Legal Protection: TP total protection, PP partial protection, NT possession and/or national trade prohibited or regulated, IT international trade
prohibited or regulated
3 Hunting: L legal, P poaching, R regionally restricted, S restricted hunting season, M males only, – no hunting
4 Population size: estimated number of individuals in spring; trend: + increasing, 0 stable, – declining, ? trend unknown
5 Threats: S small population size, F habitat loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure
activities, O other threats
6 Conservation measures: S surveys, M monitoring, H habitat management, C captive breeding, R restocking/re-introduction, E education, O other
measures

Spruce Grouse
Taxonomy: The taxonomy of the spruce grouse is currently
under debate. Sibley and Monroe (1991) and Boag and
Schroeder (1992) place the species in the genus
Dendragapus and accept only two subspecies, which are
well differentiated based on plumage and behaviour: the
south-western D. c. franklinii, and the more broadly distributed north-eastern D. c. canadensis. Del Hoyo et al.
(1994) and the American Ornithologists’ Union (1998) list
the spruce grouse as Falcipennis canadensis and recognise
two groups of subspecies, the F. c. canadensis-group with
five subspecies and the franklinii-group with F. c. franklinii,

Scientific name: Falcipennis canadensis, Linnaeus 1758
Synonyms:
Dendragapus canadensis
Canachites canadensis
Common names: Spruce grouse
English
Tétras du Canada
French
Fichtenhuhn
German
Gallo canadiense
Spanish
Conservation status: IUCN 1996: Lower Risk (least
concern); CITES 1998 – not listed in Appendices; national
Red Data Books – listed in several states of the eastern US.
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Hans Aschenbrenner

Photo 3.2
Spruce Grouse
– male.

for which a new subspecies F. c. isleibi has recently been
proposed for Prince of Wales and nearby islands of the
Alexander Archipelago (Gustafson 1994, Dickerman and
Gustafson 1996).
Distribution: Throughout northern North America. The
range extends from Alaska to Labrador and south into New
England and the northern states of the western USA. F. c.
franklinii occupies the montane forests of the cordilleras of
the south-west, and F. c. canadensis the remaining northern
taiga. Spruce grouse are mostly sedentary with some restricted, undirectional movements between individual summer and winter habitats.
Population size and trend: Spruce grouse are widespread
and still fairly common throughout most of their original
range. Some localised habitat loss and range contractions
due to logging have been observed along southern limits.
Estimated densities are commonly below 10 birds per km2,
but range to over 50 in Ontario (D. Keppie, pers. comm.).
Populations may markedly fluctuate between years. Spruce
grouse in the temperate rainforest of south-east Alaska
appear to be living in isolated and scattered low-density
populations. (Compare Boag and Schroeder 1992.)
Habitat and ecology: The spruce grouse uses a wide range
of conifer-dominated forest habitats from sea level to
>3600m in elevation. Over most of its range, it uses spruce
and pine-dominated seral stages following fire and other
disturbance, and unburned patches of wet spruce forest. In
the breeding season, spruce grouse also use open subalpine
parklands with widely scattered trees in western mountains
(F. Zwickel, pers. comm.). A widespread structural attribute

of spruce grouse habitats is branches and/or subordinate
trees or shrubs in the range of 2–8m above ground (D.
Keppie, pers. comm.). Short-needled pines and spruce needles are the exclusive winter food. They generally prefer
relatively young (<30 years) dense forests with a welldeveloped middle storey. In the snow-free seasons, spruce
grouse feed on ericaceous shrubs and various other plants
and typically forage alone on the ground; during winter they
may form loose flocks of up to 30 birds. Their association
with conifer forest may be less close during periods of
dispersal and migration, and the birds may occasionally be
found several kilometres from the next coniferous habitat.
(See Boag and Schroeder 1992.)
Hunting and cultural importance: The spruce grouse is
commonly hunted although to most hunters it is an occasional prey rather than a major game species. Annual
hunting bags comprised some 500,000 birds in the late
1970s. The impact of hunting on the populations is generally
considered to be low. Spruce grouse populations, however,
may rapidly decline near advancing roads and settlements
due to over-exploitation.
Principal threats: Habitat degradation. Spruce grouse rely
on conifer forests. A mosaic of older coniferous habitats
interspersed with burned, regenerating patches support high
grouse densities. Changes in forest structure, e.g. the loss of
softwood patches due to forest harvesting and fire suppression may lead to population declines. Logging may
result in temporary, local extinctions.
Small population size. Along the limits of the bird’s range
spruce grouse live in scattered low-density populations in
highly isolated patches of spruce forest, e.g. in south-east
Alaska, New York, Maine, and Vermont. The total population of the newly proposed subspecies F. c. isleibi is
considered to be low, but its population status is unknown
(J. Gustafson, pers. comm). Isolated small populations are
particularly vulnerable; the advance of new roads and settlements may reduce the exchange between neighbouring populations making it difficult for isolated populations to
recruit new breeders.
Research needs: Over major parts of the range little is
known about the local subspecies and populations. In particular, the specific life-history traits and habitat requirements of the franklinii populations in south-east Alaska are
poorly understood. At least two graduate studies are currently in progress addressing dispersal and the effects of
clearcutting, one in Alaska (A. Russell) and one in British
Columbia (S. Harrison). In some localities, more research is
needed regarding densities and trends of populations in
relation to current and cumulative habitat modifications,
such as habitat losses and the development of interconnected road systems. In the south, the capability of timber
management interventions to produce the stand structure
that the birds use needs to be determined.
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Current conservation measures: Legal protection. The
spruce grouse is partially protected throughout its range;
hunting is regulated by defined seasons and bag limits.

Map 3.2 Spruce Grouse – distribution.

Habitat preservation. In Vermont, the state is actively engaged with the industrial landowner in some timber management planning and harvesting to foster better forest
structure in the small area in which the bird occurs (D.
Keppie, pers. comm.).
Education. There are some regional and local public education programmes on spruce grouse along the southern
distribution limits. In New York, there is public education
for landowners in the Adirondacks region about the bird’s
endangered status. In Wisconsin, there is a local group
(Fool-hens Forever) trying to encourage naturalists to see
the bird (D. Keppie, pers. comm.).
Priority conservation needs: Habitat and forestry.
Because so little is known about the species from much of
the range, research into the effects of man-made habitat
alterations appear most important; guidelines should be developed on how to integrate habitat conservation with forest
utilisation practices.

Correspondents: David Boag, Jack Gustafson, Scott
Harrison, Dan Keppie, Amy Russell, Mike Schroeder,
Loren Smith, and Fred Zwickel.

Monitoring. Species-specific counting methods (Schroeder
and Boag 1989, Keppie 1992) and monitoring schemes
should be developed and applied in localities where populations appear to be declining or threatened.

Key publications
Boag, D. A. and Schroeder, M. A. 1992. Spruce grouse. The
birds of North America, No. 5. The birds of North
America, Inc., Philadelphia, PA.
Dickerman, R. W. and Gustafson, J. 1996. The Prince of
Wales spruce grouse: a new subspecies from southeastern Alaska. Western Birds 27:41-47.

Protected areas. In some locations where spruce grouse
appear to be threatened by advancing forest exploitation,
protected areas may be important for the long-term survival
of highly isolated and scattered low-density populations;
e.g. in south-east Alaska (J. Gustafson, pers. comm.). Others,
however, caution that protected areas may not be the best tool
for spruce grouse conservation because the species is favoured by diverse forest age structures and is most abundant in
young, upland stands (D. Keppie, pers. comm).

For an extended list of references on the species see Boag
and Schroeder 1992. All publications referred to in the text
are listed in the References section.

Table 3.2 Spruce Grouse.
Country Red List1

Legal protection2
TP

PP

NT

IT
x

Canada

–

x

x

x

USA

–

x

x

x

Hunting3

Population4
Size

Trend

Threats5
S

F

H

P

E

Conservation measures6
D

O

S

M

H

C

R

E

L, S, R

?

?

x

x

x

x

x

L, S, R

?

?

x

x

x

x

x

1 Red List: x listed as threatened, – not listed
2 Legal Protection: TP total protection, PP partial protection, NT possession and/or national trade prohibited or regulated, IT international trade
prohibited or regulated
3 Hunting: L legal, P poaching, R regionally restricted, S restricted hunting season, M males only
4 Population size: estimated number of individuals in spring, ? information unavailable/uncertain; trend: + increasing, 0 stable, - declining, ? trend
unknown
5 Threats: S small population size, F habitat loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure
activities, O other threats
6 Conservation measures: S surveys, M monitoring, H habitat management, C captive breeding, R restocking/re-introduction, E education, O other
measures
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Blue Grouse
Scientific name: Dendragapus obscurus
Common names: Blue grouse
Tétras sombre
Felsengebirgshuhn
Gallo azul

Population size and trend: Blue grouse still occupy most
of their original range with some local extinctions due to
urban development and agriculture. The species is common
throughout its range with spring densities of about 10 adult
males per km² in the interior, and mostly between 10–30, but
also up to 100 in the coastal populations; however, there also
are vast areas where the species is absent or occurs at very
low densities. Generally, there is greater variation among
populations and years in the coastal than in the interior
populations. Populations may greatly increase after fires or
clear-cutting and rapidly decline as the tree canopy closes.
The subspecies howardi in southern California is now absent from parts of its former range and may be threatened
due to small population size. (See Zwickel 1992.)

Say 1823
English
French
German
Spanish

Conservation status: IUCN 1996: Lower Risk (least concern); CITES 1998 – not listed in Appendices; national Red
Data Books – not listed.
Taxonomy: Eight subspecies are recognised (Zwickel
1992; del Hoyo 1994); the four coastal subspecies are
morphologically and geographically distinct from the four
interior subspecies.

Habitat and ecology: Blue grouse use a wide range of
habitats from sea level to >3600m in elevation, and from
coastal rainforest to shrub and steppe high desert and subalpine and alpine tundra, often moving from summer to
winter quarters. They inhabit montane forests with relatively open canopies, forest edge habitats including shrub or
grassland habitats up to 2km from the forest edge, and
subalpine-alpine ecotones. From north to south, they inhabit
some of the coldest and some of the hottest montane habitats
of North America. The coastal subspecies also inhabit lowland forests. Aspen communities, especially where they
interface with mountain shrub and grassland habitats, are
important breeding areas for interior races of blue grouse.
Almost all populations winter in conifer forest where conifer needles are the main winter food. In part, the distribution
of blue grouse appears to be determined by the interspersion
of breeding habitats with a well developed herb, grass, and
shrub layer and montane coniferous winter habitats. Many
but not all populations breed at lower, and winter in higher,
elevations. Some coastal populations, but less so the inland
races, may rapidly increase in numbers following largescale clear-cutting that may create suitable breeding habitats; populations will decline as the canopy closes. Availability of breeding habitat may in these circumstances be
more limiting than availability of winter habitat. (See
Zwickel 1992.)

Distribution: Western North America from about 33° to
63° N. and 105° to 138° E.; mountainous areas and coastal
islands. Most populations are locally migratory.

Ilse Storch

Photo 3.3a
Blue Grouse – male.
(Wyoming, USA)

Hunting and cultural importance: The blue grouse is a
popular game bird throughout its range. It is shot in autumn
both for sport and food; hunting bags comprised some
500,000 birds in the late 1970s (Johnsgard 1983). Banding
studies suggest that the impact of hunting on the populations
is low; apparently, the autumn migration to often poorly
accessible winter ranges limits the impact of hunting.

Petra Kaczensky

Photo 3.3b Blue Grouse – display.

Principal threats: Habitat degradation. Its rugged mountainous habitat has helped to protect the species, so that the
long-term perspective for many populations is good. Nevertheless, habitat loss and degradation remain threats. Logging at higher elevations is increasing and may negatively
impact winter ranges, but in general, the effects of forestry
practices on blue grouse are poorly understood. Grazing by
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Long-term, basic research is needed with mission-oriented
studies applied to immediate management problems. In particular, the effects of forest management and the impact of
grazing on population dynamics need to be better understood in order to integrate habitat conservation and land use
practices.

Map 3.3 Blue Grouse – distribution.

Current conservation measures: The blue grouse is partially protected throughout its range; hunting is regulated by
defined seasons and bag limits. There are some limited
monitoring and habitat preservation programmes.
Priority conservation needs: Integrating habitat preservation and forestry practices is the most important conservation need for the species throughout its range, and
particularly in breeding habitats.
Correspondents: Jim Bland, Jack Gustafson, Rick Hoffman,
and Fred Zwickel.
domestic livestock in breeding ranges, particularly in shrub
and steppe habitats, may affect reproduction. Fire suppression may lead to the loss of aspen communities and thus
important breeding habitats; this particularly affects the
inland races of blue grouse. Urban development may lead to
local habitat loss and population declines (see Zwickel
1992).

Key publication:
Zwickel, F. C. 1992. Blue grouse. The birds of North
America, No. 15. The birds of North America, Inc.,
Philadelphia, PA.
For an extended list of references on the species see Zwickel
(1992). All publications referred to in the text are listed in
the References section.

Research needs: Despite some 40 years of study, the ability
to predict population levels and trends is still limited.

Table 3.3 Blue Grouse.
Country

Red List1

Legal protection2
TP

PP

Hunting3

NT IT

Population4
Size

Threats5

Trend S

F

H

P

E

Conservation measures6
D O

S

M

H

C

Canada

–

x

x

L, S

600,000

–

x

x

x

x

x

x

USA

–

x

x

L, S

400,000

–

x

x

x

x

x

x

R

E

O

1 Red List: x listed as threatened, – not listed
2 Legal Protection: TP total protection, PP partial protection, NT possession and/or national trade prohibited or regulated, IT international trade
prohibited or regulated
3 Hunting: L legal, P poaching, R regionally restricted, S restricted hunting season, M males only
4 Population size: estimated number of individuals in spring; trend: + increasing, 0 stable, – declining, ? trend unknown
5 Threats: S small population size, F habitat loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure
activities, O other threats
6 Conservation measures: S surveys, M monitoring, H habitat management, C captive breeding, R restocking/re-introduction, E education, O other
measures
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Willow Ptarmigan
Scientific name: Lagopus lagopus
Linnaeus 1758
Synonyms:
Tetrao lagopus, Tetrao albus,
Lagopus albus
Common names: Liu lei niao
Chinese
Willow ptarmigan, willow grouse,
Red grouse (L. l. scoticus)
English
Riekko
Finnish
Lagopède des saules
French
Moorschneehuhn
German
Lirype
Norwegian
Belaya kuropatka
Russian
Lagopodo comun
Spanish
Dalripa
Swedish
Conservation status: IUCN 1996: Lower Risk (least concern); CITES 1998: not listed in Appendices; national Red
Data Books: listed in some European countries and China.
Taxonomy: Numerous subspecies have been described by
various authors; their validity needs evaluation. Johnsgard
(1983) lists 16, Potapov and Flint (1989) recognise 15, and
del Hoyo et al. (1994) suggest 19 subspecies worldwide;
Hannon et al. (1998) describe six subspecies for North
America.
Distribution: Circumpolar. Arctic, subarctic, and subalpine
tundra of North America and northern Eurasia and heather
moorland in Britain. The northernmost extension of the
range is at 76°N., the southern distribution limits vary
between 47° and 62°N. In winter, the species may occur
both lower in altitude and latitude than the breeding range.
Most populations winter within their breeding range; however, in the northernmost parts of the range and in years with
high population density, some winter flocks migrate up to
200km (Russia) and up to 1000km (North America) south of
the breeding range. Many populations are locally migrant.
The willow ptarmigan has the largest distribution of all
grouse species (see Potapov and Flint 1989, Sablevicius
1997, Hannon et al. 1998).

Population size and trend: Willow ptarmigan is widespread and common in many parts of its extensive range.
Populations fluctuate in numbers, and are regionally cyclic
in 3–4 year (Eurasia) or 10-year (North America) cycles. In
Canada, local spring densities vary between <1 to >200
birds per km²; in the Russian tundra, densities often reach
20–30 and up to 60 pairs per km² (see Potapov and Flint
1989, Hannon et al. 1998). For Britain, breeding densities
may reach a maximum of 115 pairs per km² in areas intensively managed for grouse (Hudson and Rands 1988).
Some range contractions have been recorded in parts of
Europe (Baltic countries, Belarus) and in central Asia
(steppes of Kazakhstan and south-west Siberia).
Habitat and ecology: The willow ptarmigan inhabits
primary Arctic tundra, clearings in boreal forest, forest edge
habitats, and subalpine vegetation. Willow ptarmigan prefer
moderately moist lowland areas rich in low willows Salix or
birches Betula and ericaceous shrubs, mosses, grasses, and
herbs, and more rarely use steep slopes, rocky areas, and
lichen-rich tundra. In winter, the birds prefer valley bottoms
and riparian habitats with dense cover of willows, birches,
alder, aspen, or conifers. In some regions, willow ptarmigan
use farmland to some degree. Where both species are sympatric, the willow ptarmigan generally occurs at lower elevations and in wetter habitats with denser vegetation than
the rock ptarmigan L. mutus. Where all three Lagopus
species occur, e.g. in the Yukon, Alaska, and parts of British
Columbia, the white-tailed ptarmigan L. leucurus is found at
the highest elevations (see Potapov and Flint 1989, Hannon
et al. 1998).
Hunting and cultural importance: The willow ptarmigan
is hunted throughout its range, except for the Baltic countries, Belarus, and China, where it is fully protected. At least
regionally, it is a game bird of great cultural and economic
importance. The willow ptarmigan is the most numerous
grouse species in the bag of British, Fennoscandian, and
Russian hunters. Estimates of annual harvest are 1.2 million
in the Russian tundra (Grabuzov 1995), and >600,000 in
both Britain and Fennoscandia (del Hoyo et al. 1994; H.C.
Pedersen, pers. comm.). The heather moorland habitats of
Photo 3.4b Moorland management. (Scotland, UK)

Ilse Storch

Hans Aschenbrenner

Photo 3.4a Willow ptarmigan in spring.
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Map 3.4b Willow Ptarmigan – distribution in North America.

Map 3.4a Willow Ptarmigan – distribution in Eurasia.

Table 3.4 Willow Ptarmigan.
Country

Red List1

Legal protection2 Hunting3

Population4

TP PP NT IT
Belarus

x

x

Canada

–

x

China

x

x

Estonia

x

x

Finland

x

x

Ireland

?

L, S, R

>1 million

0

–?

?

?

x

–

? (rare)

?

x

L, S

180,000

0

L, S

?

?

–

?

?

–

<100?

?

x
x

x

Latvia

–

x

Lithuania

x

x

Mongolia

x
x

Trend

?

x
x

Size
–

x

x

x

L, S

?

?

L, S

>1 million

0

L

6.8 million

?

L, S

400,000?

?

S

x

F

H

x

x

x

x

P

E

Conservation measures6
D

O

x

S

M

H C

x

x

x

x

x

R

E

O

x

x

Norway

–

Russia

–

Sweden

–

x

UK

x

x

L, S

1 million?

-/+/0

Ukraine

–

?

?

?

USA

–

L, S

> 1 million 0

x

Threats5

x

x

x

x

x

x
x

x

x

x

x

x

Non-range countries
Portugal

x

x

1 Red List: x listed as threatened, – not listed
2 Legal Protection: TP total protection, PP partial protection, NT possession and/or national trade prohibited or regulated, IT international trade
prohibited or regulated
3 Hunting: L legal, P poaching, R regionally restricted, S restricted hunting season, M males only, – no hunting, ? information unavailable/uncertain
4 Population size: estimated number of individuals in spring, ? information unavailable/uncertain; trend: + increasing, 0 stable, – declining, ? trend
unknown
5 Threats: S small population size, F habitat loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure
activities, O other threats
6 Conservation measures: S surveys, M monitoring, H habitat management, C captive breeding, R restocking/re-introduction, E education, O other
measures
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the British sub-species scoticus, the “red grouse”, are
intensively managed to produce high densities for sport
hunting (photo 3.4b). The species is hunted for both sport
and food in northern Europe and America, and primarily for
food in eastern Europe and Asia.
Principal threats: Habitat degradation. Willow ptarmigan
habitats are generally well protected by their remoteness.
Locally, habitats may be affected by settlements, military
bases, roads, mining, afforestation, cultivation and other
human activities. Road construction increases the accessibility of willow ptarmigan habitats and may result in
increased hunting pressure (North America, Russia,
Scandinavia). Forestry practices were reported to impact
habitats negatively in Finland.
Small population size. In some areas at the edge of the range,
local populations may be threatened by their small size in
possibly suboptimal habitats (e.g. Baltic countries).
Collisions. In Scandinavia, collisions with high-tension
power lines may kill significant numbers of willow ptarmigan, e.g. >100,000 annually have been estimated to be
killed in this way in Norway (H.C. Pedersen, pers. comm.,
see Beveranger 1995). In Scotland, many birds die from
collisions with deer fences (Baines and Summers 1997).
Research needs: The willow ptarmigan has received much
more attention in research than the other Lagopus species,
especially in studies on behaviour, population dynamics and
cycles, and predator-prey and host-parasite relationships
(see Hudson 1992, Hannon et al. 1998 and refs. therein).
Clarification of the taxonomic relationships within the
species is needed. Causes of cyclic population fluctuations
are still not fully understood. In a conservation context, a
better understanding of the effects of hunting and habitat
alteration on population dynamics is desirable. There also is
a lack of understanding of migration and dispersal behaviour in relation to landscape patterns and their effects on
population and metapopulation dynamics.
Current conservation measures: Legal protection. In
most of the range, setting of hunting seasons and bag limits
is the only management activity.
Protected areas. Only a minor proportion of the range is
covered by protected areas; their role for the species was
generally considered to be low (source: questionnaires).
Surveys and monitoring. In parts of the range, surveys and
monitoring are restricted to local scales. In Canada, monitoring is restricted to several sites in British Columbia. In
Fennoscandia and Britain, some populations are regularly
monitored.
Habitat improvement. In Britain, the heather moorland habitat of the red grouse is intensively managed to maintain high
population densities of grouse for sport hunting. The major
measure is burning to produce a mosaic of different ages
of heather-dominated vegetation (photo 3.4b). Additional

measures are predator control and disease control.
Management for red grouse has a long tradition and a great
cultural and economic importance in Britain and has
increased grouse population densities well above natural
densities in many places (see Hudson 1992 and refs.
therein).
Priority conservation needs: Due to the vast range and
secure status of the species, conservation needs are local.
Population monitoring to ensure sustainability of exploitation is recommended in areas with potentially high hunting pressure.
Correspondents: Ayurzanyn Bold, Volodymyr Domashlinets,
David Jenkins, Harto Lindén, Kathy Martin, David Mossop,
David Newborn, Hans-Christian Pedersen, Roald Potapov,
Torstein Storaas, Sun Yue-Hua, Ene Vith, and Fred
Zwickel.
Key publications:
Hannon, S. J., Martin, K. and Eason, P. K. 1998. Willow
ptarmigan. The birds of North America, No. 369. The
birds of North America, Inc., Philadelphia, PA.
Hudson, P.J. 1992. Grouse in space and time. The
population biology of a managed gamebird. Game
Conservancy Ltd., Fordingbridge, UK.
Potapov, R. L. and Flint, V. E. 1989. Handbuch der Vögel
der Sowjetunion. Band 4 Galliformes, Gruiformes.
Ziemsen Verlag Wittenberg Lutherstadt, Germany.
427p (ISBN 3-7403-0027-2)
For an extended list of references on the species see Potapov
and Flint (1989) and Hannon et al. (1998). All publications
referred to in the text are listed in the References section.

Rock Ptarmigan
Scientific name: Lagopus mutus
Montin 1776
Synonyms:
Tetrao alpinus
Common names: Yan lei niao
Chinese
Rock ptarmigan
English
Kiiruna
Finnish
Lagopède alpin, perdix blanche
French (Europe)
Lagopède des rochers French (Canada)
Alpenschneehuhn
German
Rjúpa
Icelandic
Pernice bianca
Italian
Raicho
Japanese
Fjellrype
Norwegian
Tundryanaya kuropatka
Russian
Belka
Slovenian
Perdiz nival
Spanish
Fjällripa
Swedish
Conservation status: IUCN 1996 – Lower Risk (least
concern); CITES 1998 – not listed in Appendices; EU Birds
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inaccessibility of its habitat. Some range contractions with
local extinctions are known, e.g. from the UK due to global
warming or excessive sheep grazing, and in Siberia in the
surroundings of human settlements. Population densities
vary greatly and often in approx. 10-year cycles; reported
figures range between <1 and >60 birds per km². The total
population size in North America has been estimated to vary
between 2.1 and 8.4 million birds in spring and between 3.7
and 24.3 million in autumn. (See Potapov and Flint 1989,
Holder and Montgomerie 1993, Flint 1995).

Directive – Annex I; national Red Data Books – listed in
China, Japan, and some European countries.
Taxonomy: Rock ptarmigan show considerable geographic
variation in size and plumage, and numerous subspecies
have been described by various authors; their validity is
uncertain. Johnsgard (1983) lists 23, Potapov and Flint
(1989) recognise 25, and del Hoyo et al. (1994) suggest 30
subspecies worldwide; Holder and Montgomerie (1993)
describe 14 subspecies for North America. Given the
breadth of habitats used and probable differences in life
history traits, the taxonomy of this species merits careful
evaluation, especially between continents and with respect
to latitude.

Habitat and ecology: The rock ptarmigan inhabits dry tundra and alpine habitats with rocky ridges or outcrops and
relatively sparse vegetation dominated by grasses, lichens,
and mosses. The rock ptarmigan selects wintering areas that
allow access to the ground vegetation, e.g. windswept ridges
and slopes. Some populations, e.g. in British Columbia,
spend the winter on or close to the breeding habitat; others
winter in shrubby areas at or above the treeline or in forest
edge habitats. Long-distance southward winter migrations
are common for high-latitude populations (see Potapov and
Flint 1989, Holder and Montgomerie 1993). Where both
species are sympatric, the rock ptarmigan generally occurs
at higher elevations and in drier habitats with sparser vegetation than the willow grouse L. lagopus. In North America
the white-tailed ptarmigan L. leucurus lives in habitats characteristic of the rock ptarmigan in central Europe.

Distribution: Circumpolar. Arctic and alpine tundra of
North America and northern Eurasia. Most of the Arctic
coast and islands are inhabited by the species; it retreats
from the northernmost Arctic regions during winter. The
northernmost populations inhabit northern Greenland at
83°N. and beyond; the southernmost populations are at
49°N. in the Rocky Mountains of North America, at 42°N in
the Pyrenees in Europe, and at 45°N in the Altai Mountains
of central Asia. Only recently, the species has been discovered in Bulgaria (Miltschew and Georgiewa 1998) and
in the Pamir mountains of Tadjikistan (Pfeffer 1997) south
of 38°N. Rock ptarmigan are migratory in large areas of the
northern Arctic; in winter they often are nomadic in large
flocks. Seasonal migrations of up to 500km have been
described from Arctic Russia and up to more than 1000km
from coastal Greenland and North America. The rock ptarmigan has the widest latitudinal distribution of all grouse
species and occurs over a range of 45° latitude. (See
Potapov and Flint 1989, Holder and Montgomerie 1993.)

Hunting and cultural importance: The species is hunted
in many parts of its range, except for China, Japan, and some
areas in Europe. Because of its lower densities and its less
accessible habitats, the rock ptarmigan has always been less
important as a game bird than the willow grouse. In North
America, the rock ptarmigan historically was an important
food source for native communities in the Arctic; it is still
hunted for food by indigenous peoples, and populations of
rock ptarmigan may be exterminated in the surroundings of

Population size and trend: The species still occupies most
of its original range; it is relatively secure because of the

Photo 3.5b
Rock Ptarmigan in
their typical alpine
habitat.

Hans Aschenbrenner

Hans Aschenbrenner

Photo 3.5a Rock
Ptarmigan.
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Map 3.5a Rock Ptarmigan – distribution in Eurasia.

Map 3.5b Rock Ptarmigan – distribution in North America.

Arctic communities (see Holder and Montgomerie 1993).
Similar effects are described for settlements in the Russian
Arctic (Potapov and Flint 1989). Annual hunting bags in the
early 1990s in Russia were estimated at 140,000 birds
(Grabuzov 1995, Flint 1995).

terns and their effects on population and metapopulation
dynamics. Data are lacking on survival of young from
autumn to next spring. Research into the effects of hunting
on population dynamics is ongoing in Iceland.

Principal threats: In general, the species is well protected
by its wide distribution in areas with low human population
density. Threats to local populations are mostly related to
overhunting and tourism development.
Exploitation. Rock ptarmigan are susceptible to overharvesting, especially if hunted in spring, e.g. in the vicinity
of settlements. Extinction due to overharvesting is a localised threat, however.
Habitat degradation. Loss and degradation of habitats due
to tourism developments, such as expansion or upgrading of
ski-resorts, have been reported as threats to populations in
Japan and in Europe (Alps, Pyrenees) (Ménoni and Magnani
1998, Zeitler and Glänzer 1998). Direct disturbance related
to human presence may displace the birds from wintering
areas and may be threatening populations in Japan and in
Europe (Alps – Zeitler and Glänzer 1998, Pyrenees –
Ménoni and Magnani 1998). Negative impacts on habitat
quality have been reported from Iceland (erosion of heathlands due to sheep grazing) and China (cattle grazing).
Collisions with cables. Mortality due to collisions with
cables around ski-stations have been reported as a threat in
the Alps and the Pyrenees.
Research needs: Clarification of the taxonomic relationships within the species is desirable. The causes of cyclic
population fluctuations still are not fully understood. Little
is known about the status, trends, and life history traits of the
species in the Alps and in the Pyrenees and the ability to
detect changes in status is limited. As with the other
Lagopus species, a better understanding is needed of migration and dispersal behaviour in relation to landscape pat-

Current conservation measures: Legal protection. In
most of the range, setting of hunting seasons and bag limits
is the only management activity. There are no hunting restrictions for North American indigenous peoples. The
species is protected in some European countries, Japan, and
China. Only a minor proportion of the species’ range is
covered by protected areas; the correspondents considered
the role of reserves for the survival of the species to be
generally low; exceptions are some countries at the edge of
the range (Andorra, China, France, Spain) where reserves
were believed to play an important role for habitat preservation.
Surveys and monitoring. In most of the range, surveys and
monitoring are restricted to local scales.
Reduction of human disturbance. A programme to limit the
effects of human disturbance on grouse by ski-touring has
been initiated in Germany. The major approaches are public
awareness campaigns, re-routing of hiking and ski trail
networks, and designation of core areas closed to the public
(Zeitler and Glänzer 1998).
Priority conservation needs: Due to the vast range and
secure status of the species, conservation needs are mostly
local. Population monitoring to ensure sustainability of exploitation is recommended in areas with potentially high
hunting pressure. In mountain ranges with high tourism
pressure, measures should be initiated to minimise spatial
and temporal overlap between important habitats and recreational activities, and their effectiveness monitored. In
this context, activities that may increase the numbers of
generalist predators (e.g. those that exploit garbage around
ski-stations) need to be controlled.
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Table 3.5 Rock Ptarmigan.
Red List1 Legal protection2
TP PP NT IT
Andorra
–
x
Austria
–
x x
x
Bulgaria
–
Canada
–
x
x
China
x
x
x
x
Finland
–
x
x
France
–
x
Greenland
–
x
Germany
x
x
x
Iceland
–
x
x
x
Italy
x
x
x
Japan
x
x
x
x
Kazakhstan
–
Liechtenstein –
x
Mongolia
?
x
x
x
Norway
–
x x
Portugal
x
x
x
Russia
–
Slovenia
x
x
Spain
x
x
x
x
Sweden
–
x
Switzerland
–
x x
x
Tadjikistan
–
UK
–
USA (Alaska) –
Country

Non-range countries
Australia

Ref. to L. m. japonicus

x

Hunting3
L, P, S
L, S, R
–?
L, S
–
L, S
L, S
L, S
–
L, S
L, S
–
?
L, S
L
L, S, R
–
L
–
P
L, S
L, S, R
L, S
L, S

Population4
Size
Trend
100–400
–?
50–100000
0
?
>1 million
0
?
0
6,000
0?
<20,000
0
>100.000
0?
<500?
0?
0.1–.5 million 0
14–20,000
0/–
3.000
0
?
?
?
0
?
0
>10,000
0?
?
?
700,000
0
?
0?
?
?
150,000
0
24–30,000
0
?
20,000?
0
>1 million
0

S
x

F
x
x

Threats5
H P E
x
x x
x

x

x

x

x

x
x
x
x

x
x
x

x

x

x

x
x
?

D
x
x

Conservation measures6
O S M H C R E O
x x
x x x
x
x

x

x

x

x

x
x

x

x

x

x
x
x x

x
x

x

x

x
x
x

x
x

x

x

x
x

x

x

1 Red List: x listed as threatened, – not listed
2 Legal Protection: TP total protection, PP partial protection, NT possession and/or national trade prohibited or regulated, IT international trade
prohibited or regulated
3 Hunting: L legal, P poaching, R regionally restricted, S restricted hunting season, M males only, – no hunting, ? information unavailable/uncertain
4 Population size: estimated number of individuals in spring, ? information unavailable/uncertain; trend: + increasing, 0 stable, – declining, ? trend
unknown
5 Threats: S small population size, F habitat loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure
activities, O other threats
6 Conservation measures: S surveys, M monitoring, H habitat management, C captive breeding, R restocking/re-introduction, E education, O other
measures

Potapov, R. L. and Flint, V. E. 1989. Handbuch der Vögel
der Sowjetunion. Band 4 Galliformes, Gruiformes.
Ziemsen Verlag Wittenberg Lutherstadt, Germany.
427p. (ISBN 3-7403-0027-2)

Correspondents: Ariane Bernard-Laurent, Massimo
Bocca, Ayurzanyn Bold, Miran Cas, Javier Castroviejo,
Laurence Ellison, Michael Fasel, Yuzo Fujimaki, David
Jenkins, Wolfgang Kantner, Harto Lindén, Christian Marti,
Kathy Martin, Ann Matschke, Pierre Mollet, David Mossop,
Olafur Nielsen, Roald Potapov, Torstein Storaas, Ilse
Storch, Adam Watson, Sun Yue-Hua, and Albin Zeitler.

For an extended list of references on the species see Potapov
and Flint (1989) and Holder and Montgomerie (1993). All
publications referred to in the text are listed in the
References section.

Key publications:
Holder, K. and Montgomerie, R. 1993. Rock ptarmigan.
The birds of North America, No. 51. The birds of North
America, Inc., Philadelphia, PA.
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White-tailed Ptarmigan
Scientific name: Lagopus leucurus
Richardson 1831
Common names: White-tailed ptarmigan
English
Lagopède à queue blanche
French
Lagopodo coliblanco
Spanish
Conservation status: IUCN 1996 – Lower Risk (least
concern); CITES 1998 – not listed in Appendices;
provincial Red Data Books – Subspecies L. l. saxatilis listed
in British Columbia, Canada, as vulnerable or sensitive.
Taxonomy: Five subspecies are normally recognised; the
validity of the races needs to be evaluated (Braun et al.
1993, del Hoyo et al. 1994). The subspecies saxatilis is
restricted to Vancouver Island.
Distribution: Western North America. More or less contiguous distribution from Alaska and the Yukon south to
Washington; further south the range is highly disjunct with
scattered populations in the Rocky Mountains from
Montana to northern New Mexico. Isolated populations on
Vancouver Island (British Columbia), and Mt. Rainier
(Washington). Introduced populations in California,
Colorado, New Mexico, Oregon, and Utah (see Braun et al.
1993).

between years and areas, e.g. between 4–68% of the autumn
population in Colorado is taken by hunters, but generally
hunting pressure is low and localised to areas with roads in
the alpine zone. Due to its low densities, secretive habits,
and remote habitats, the species has never been an important
game bird compared to other ptarmigan and grouse (see
Braun et al. 1993).
Principal threats: Habitat alteration. Locally the whitetailed ptarmigan is probably affected by man-made habitat
changes due to road construction, mining, snow catchment
fences, ski area development, pollution near urban areas,
and overgrazing by domestic livestock. These factors affect
the abundance and distribution of winter food. On a large
scale, however, the species seems to be well protected by
its inaccessible alpine habitat and cryptic behaviour.
Photo 3.6a White-tailed Ptarmigan in summer. (Colorado,
USA)

Ilse Storch

Population Size and trend: Breeding densities fluctuate
between years and places; numbers range between 2–10
birds per km². In the long term, most populations are probably stable and secure. Because its alpine habitats remain
relatively undisturbed, the species still occupies most of its
original range (see Braun et al. 1993).
Habitat and ecology: Alpine habitats above or at the treeline with a preference for rocky areas, krummholz, and
moist vegetation near snowfields and streams; avoids boggy
areas and tall vegetation. Both summer and winter distribution is influenced by the availability of willows Salix spp.
or alder Alnus spp. Much of the winter food consists of
catkins of willow, alder, and birch Betula spp.. In the snowfree seasons the buds, leaves, flowers, and fruits of willows
and various herbs and ericaceous shrubs are taken; insects
are important for chicks. In parts of the range, e.g. Colorado,
white-tailed ptarmigan tend to move between high elevation
summer habitats and lower elevations in winter. Seasonal
movements between 1 and >30km have been recorded. In
other parts of the range, e.g. on Vancouver Island, they
maintain altitude but move to preferred winter habitats such
as upper montane forest parkland. Where all three Lagopus
species co-occur, e.g. in the Yukon, Alaska, and parts of
British Columbia, the white-tailed ptarmigan is found at the
highest elevations (see Braun 1984, Braun et al. 1993).

Photo 3.6b
White-tailed
Ptarmigan in
winter. (Guanella
Pass, Colorado,
USA)

Kathy Martin

Hunting and cultural importance: The white-tailed ptarmigan is hunted in Canada except for Vancouver Island, and
in the US in California, Colorado, and Utah, with varying
seasons and bag limits. Hunting pressure varies widely
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Populations appear to be able to persist in areas frequented
by visitors such as the Rocky Mountain National Park (US).
Hiking in early summer can affect nesting success because
both hikers and ptarmigan select snow-free patches. Developments that result in increased abundance of generalist
corvid, canid, and mustelid predators can have a large impact on the number of juveniles.

Map 3.6 White-tailed Ptarmigan – distribution.

Exploitation. White-tailed ptarmigan are vulnerable to overhunting because of their low population densities and their
habit of flocking in late summer in traditional areas.
Because the species is often hunted by specialised hunters,
bag limits are important despite the generally low hunting
pressure.
Research needs: Research is currently being carried out on
population dynamics and on connectivity of habitats and
populations in parts of the range. More information is needed on juvenile dispersal and its role for spatial population
structure and metapopulation dynamics and persistence.
Subspecific designations need to be validated; in particular,
the taxonomic status and trends of the populations in
Washington and Oregon need to be assessed.

Priority conservation needs: Habitat preservation and
protected areas. To avoid loss of winter habitat, wintering
sites should be determined and protected before allowing
urban developments or skiing operations.
Correspondents: Clait Braun, Kathy Martin, and Fred
Zwickel.

Surveys and monitoring. Population densities and trends in
relation to different kinds of alpine and subalpine habitat
types.

Key publications:
Braun, C.E. 1988 . Biological investigations of white-tailed
ptarmigan in Colorado, USA – a review. p131–147 in:
Lovel. T.W.I (ed). Proceedings International
Symposium on Grouse 3, York, 1984. World Pheasant
Association, Reading, UK.
Braun, C.E., Martin, K. and Robb, L. A. 1993. White-tailed
ptarmigan. The birds of North America, No. 68. The
birds of North America, Inc., Philadelphia, PA.

Translocation. In the past, white-tailed ptarmigan have been
successfully translocated into various parts of North
America (Braun 1984, Starling 1991).

For an extended list of references on the species see Braun et
al. 1993. All publications referred to in the text are listed in
the References section.

Current conservation measures: Legal protection. The
white- tailed ptarmigan is partially protected throughout its
range; hunting is regulated by defined seasons and bag
limits. Hunting is not permitted in parts of the range, e.g.
Vancouver Island.

Table 3.6 White-tailed ptarmigan.
Country

Red List1

Legal protection2
TP

Canada

–

USA

–

PP

NT IT

x
x

Hunting3

x

x

Population4
Size

Trend

Threats5
S

F

H

P

Conservation measures6

E D O

S

M H C R E O

L, S, R

>100,000

0?

x

x

x

x

x

x

x

x

x

L, S, R

>100,000

0?

x

x

x

x

x

x

x

x

x

1 Red List: x listed as threatened, – not listed
2 Legal Protection: TP total protection, PP partial protection, NT possession and/or national trade prohibited or regulated, IT international trade
prohibited or regulated
3 Hunting: L legal, P poaching, R regionally restricted, S restricted hunting season, M males only
4 Population size: estimated number of individuals in spring; trend: + increasing, 0 stable, - declining, ? trend unknown
5 Threats: S small population size, F habitat loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure
activities, O other threats
6 Conservation measures: S surveys, M monitoring, H habitat management, C captive breeding, R restocking/re-introduction, E education, O other
measures
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Black Grouse
Linnaeus 1758
Chinese
Czech
Danish
Dutch
English
Finnish
French
German
Greek
Italian
Norwegian
Polish
Russian
Spanish
Slovenian
Swedish

Distribution: Northern Eurasia. Continuous distribution in
the boreal forest from Scandinavia to south-eastern Siberia
(approx. 140° E.); the western and southern parts of the
range are fragmented; here, major range contractions and
declines have occurred during the 20th century (see Klaus et
al. 1990, Bergmann and Klaus 1994).

Habitat and ecology: The black grouse is one of the grouse
species with the broadest habitat requirements. In the boreal
regions, the black grouse is a bird of forest edge habitats and
of early stages of forest succession. Outside the boreal
forest, black grouse are found in structurally similar habitats
such as moorland and heaths, young and open regenerating
conifer forests after disturbances such as fire, storm, or
clearcutting, treeline habitats and alpine pastures in mountainous areas, as well as fields and meadows, and military
training grounds. Black grouse generally avoid closed tree
cover. The birds feed opportunistically but selectively on a
variety of food items. The hens require a protein and
energy-rich food source in the pre-laying period in spring,
and utilise the inflorescences of cotton grass Eriophorum
spp., buds of Larix, Alnus, Betula spp., and leaves, buds and
flowers of ericaceous shrubs and herbs such as Ranunculus
spp. and Caltha palustris. In summer, black grouse need
habitats with abundant invertebrates for chicks, preferably
larvae and ants, and utilise wet flushes. In winter, black
grouse feed on shrubs such as Vaccinium, Calluna, and
Juniperus and, if these are snow-covered, they rely on catkins, buds, twigs, and needles of various tree species,
especially birch, alder, and willow, but also spruce and pine.

Photo 3.7a Black Grouse – male.

Photo 3.7b Black grouse habitat in the Alps. (Bavaria,
Germany)

Conservation status: IUCN 1996 – Lower Risk (least
concern); CITES 1998 – not listed in Appendices; EU Birds
Directive – Annex I, Annex II/2, Annex III/2; national Red
Data Books – listed in western and central European countries.

Stefan Meyers

Taxonomy: There are currently seven (del Hoyo et al.
1994) or eight (Potapov and Flint 1989) subspecies recognised, based on geographic variation in morphological
traits. Only the British subspecies T. t. britannicus is geographically isolated.
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Ilse Storch

Scientific name: Tetrao tetrix
Synonyms:
Lyrurus tetrix
Common names: Hei qin ji
Tetrivek obecný
Urfugl
Korhoen
Black grouse
Teeri
Tétras-lyre, Petit coq
de bruyère
Birkhuhn, Spielhahn
Lyropetinós
Fagiano di monte
Orrfugl
Cietrzev
Teterev
Gallo lira
Ruševec
Orre

Population size and trend: Population densities may
strongly fluctuate, particularly in the northern parts of the
range where 4–10 year population cycles are common. Except for these short-term fluctuations, black grouse populations are more or less stable throughout the contiguous
range, and are not particularly endangered. Outside this
range, in western and central Europe, black grouse numbers
have been declining rapidly during this century, and particularly since the 1970s. Many lowland populations have
disappeared, and the remaining ones are mostly small
(<100–200 birds) and isolated (Klaus et al. 1990, Niewold
1990, Holst-Jörgensen 1995, Loneux and Ruwet 1997). In
central Europe, the largest and still mostly stable population
is found in the Alps (see Klaus et al. 1990).

of moorland, fertilisation or afforestation of heathland and
sheep pastures, and the declining use and maintenance of
alpine summer pastures by grazing and mowing are common causes of the deterioration of black grouse habitats.
Destruction of ground vegetation and associate invertebrate
communities due to heavy grazing by livestock or deer can
also have negative effects on black grouse populations
(Baines 1994, 1996).

The quality, size, and distribution of suitable habitat patches
explain most of the observed variation in black grouse
abundance. Black grouse population dynamics are characterised by greater fluctuations and greater mobility compared to other woodland grouse species. Therefore,
exchange between neighbouring populations and the colonisation of new habitats may be more likely than in capercaillie or hazel grouse. However, there is still a lack of data
to test this hypothesis, and more research on the spatial
dynamics of black grouse populations is needed (see Klaus
et al. 1990, Office National de la Chasse 1994 a,b, Baines
1995).

Small population size. In western and central Europe, deterioration and fragmentation of habitats have resulted in isolated populations, many of which are now threatened by
small size (Loneux and Ruwet 1997). Small populations of
e.g. <100 birds are generally vulnerable and show a high
risk of extinction due to chance demographic or environmental events such as unsuitable weather, and possibly also
reduced genetic variability (Westemeier et al. 1998). Habitat preservation measures need to be initiated well before a
population is on the verge of extinction. The size and spatial
distribution of suitable habitats at a landscape scale need
much more attention than they have received in the past.

Hunting and cultural importance: The courtship display
of the male black grouse has long fascinated humans; e.g. it
is mimicked in traditional alpine folk dances and today
attracts bird-watchers and wildlife photographers to the leks.
Throughout most of its range, the black grouse has a long
history as a game bird, and therefore is of great cultural, and
at least regionally, economic importance. After willow ptarmigan and hazel grouse, it is the most numerous grouse
species in the bag of Fennoscandian and Russian hunters
(see Potapov and Flint 1989, Klaus et al. 1990). For Russia
the annual hunting bag of black grouse was estimated as
120,000 in the early 1990s (Flint 1995, Grabuzov 1995).
In the northern and eastern parts of the range, black
grouse are mostly hunted in winter, often with the help of
dummies to attract flocks. There are also several kinds of
traps for black grouse. The species is hunted for both sport
and food in northern Europe, and primarily for meat in
eastern Europe and Russia. In recent times, trophy-hunting
by westerners has been gaining increasing economic importance in eastern Europe. In central Europe, trophyhunting used to be the black grouse hunter´s major motivation, and males were shot in spring at the lek. This kind of
hunting involves a high risk of disturbing the social system
at the lek, and may result in reduced reproductive success. In
some areas, hunting may have contributed to a rapid decline
of black grouse populations. Since the 1970s, black grouse
hunting has been banned in some central European
countries, but bans did not reverse the negative population
trends. A present-day modification of the traditional hunt is
the attractiveness of black grouse leks to nature photographers and bird-watchers, who locally may cause significant disturbance. Because of the pronounced, often
unpredictable fluctuations of black grouse populations,
attempts at harvesting a maximum yield can easily lead to
overshooting. Data on current stocks and annual reproductive success can minimise this problem. (See Potapov
and Flint 1989, Klaus et al. 1990, Ellison 1991.)

Predation. Related to large-scale land-use changes, predation pressure on black grouse seems to have significantly
increased during the past three decades. Forest fragmentation, farmland fertilisation, availability of garbage as a
food source, and declining persecution have resulted in
increasing densities of small and medium-sized mammalian
and avian predators (Reynolds 1990). In addition, largescale vaccination of foxes against rabies in central Europe
since the 1980s may have contributed to constantly high fox
populations (Vos 1995). Locally, increasing populations of
wild boar have perhaps become a major cause of grouse nest
losses (Bergmann and Klaus 1994b).
Human disturbance. Tourism and leisure activities such as
hiking, skiing, mountain-biking, etc. may pose serious
threats to local black grouse populations. Particularly in the
mountainous regions of western and central Europe, many
black grouse wintering habitats overlap with popular skiing
areas. (See e.g. Meile 1982, Ménoni and Magnani 1998,
Zeitler and Glänzer 1998.)
Exploitation. In some countries (Austria, China, Greece,
Romania, Switzerland, Ukraine) exploitation by legal and
illegal hunting was reported as a potential threat to black
grouse populations (see Table 3.7).
Collisions. In Scandinavia, collisions with high-tension
power lines may kill significant numbers of black grouse ,
e.g. >26,000 annually have been estimated in Norway
(Beveranger 1995). In Scotland, many birds die from collisions with deer fences (Baines and Summers 1997).

Principal threats: Habitat degradation. In western and
central Europe, habitat loss due to changes in human
land-use, and particularly the intensification of agriculture,
is the major cause of black grouse declines (e.g. Niewold
1990, Loneux and Ruwet 1997). Drainage and destruction

Research needs: In general, the biology, food habits, habitat and spatial requirements, behaviour, and mating system
of the black grouse are well understood (see Baines 1995,
Klaus et al. 1990). Because black grouse are still widely
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hunted, greater understanding of population dynamics and
the effects of harvesting is desirable. More information is
needed about the effects of habitat fragmentation and patch
isolation. Information is almost completely lacking on dispersal rates and distances and their role in population connectivity and population dynamics and persistence. Largerscale habitat relationships and population dynamics can be
considered as the research topics with the greatest relevance
to conservation in regions where the species is endangered.
Experiments in management are a great research need.
Current conservation measurs: Legal protection. The
degree of legal protection varies among the range countries.
In general, the species is fully and effectively protected in
western and central European countries with small and declining populations. In other countries, e.g. Austria, Italy,
and France, hunting is strictly regulated and only allowed in
certain areas and during limited hunting seasons. Illegal
hunting still appears to be a problem in some regions.
Protected areas. Only a minor proportion of the species’
range is covered by protected areas, and most are probably
too small to support self-sustaining, viable populations. The
role of protected areas for black grouse conservation is
generally considered to be limited. Locally, however, reserves are seen as vital for black grouse conservation: in
Belgium, the Netherlands, and northern Germany, most
remaining populations are in nature reserves (or military
training grounds, which have similar properties), which are
considered to be critical for their survival. In regions where
poaching is seen as a problem, e.g. China and Greece,
reserves are also believed to be important for black grouse
conservation.
Surveys and monitoring. In Europe, regular surveys or
monitoring are common as a means of harvest planning e.g.
in Austria, Fennoscandia, France, and the UK, and in
regions with small remnant populations, e.g. in Belgium,
Netherlands, and in parts of Germany.

public. (See e.g. Ménoni and Magnani 1998, Zeitler and
Glänzer 1998.)
Predator control. In most regions of Europe with small and
highly endangered populations, predation is experienced as
the major proximate threat to the black grouse, and to many
conservation practitioners, predator control seems to be
desirable (e.g. Kaphegyi 1998). A significant reduction of
predators will probably result in improved back grouse
survival (see Reynolds 1990). To maintain low predator
densities on a large scale, however, is technically difficult
and ethically questionable, and not easily accepted by the
public. Therefore, in most areas predator control cannot be a
sustainable approach to black grouse conservation
(Kaphegyi 1998).
Captive breeding and release. Captive breeding of black
grouse has made significant progress over the past two
decades. In Germany, four different captive breeding and
release projects have been undertaken during the past 20
years; none was successful. They failed mainly due to high
mortality from predation among newly released birds,
which may be partly related to rearing and releasing techniques. However, major losses, fragmentation, and/or degradation of habitats preceded all cases of serious
population declines or extinctions of black grouse in central
Europe; in addition, predation pressure has significantly
increased during the past few decades. The prospects for
re-establishing lowland populations in central Europe
appear to be limited mainly by small size of habitat patches
and high predation pressure, and only secondarily by suboptimal rearing and release techniques (see Klaus and
Bergmann 1994).
Priority conservation needs: Habitat management.
Preservation and restoration of the habitat is the major
approach for the conservation of endangered black grouse
Map 3.7

Habitat preservation. Habitat management is considered
the most important conservation measure for black grouse.
In most regions, the major challenge is to integrate land-use
practices with the species’ habitat requirements. Measures
include habitat improvement by maintaining the open habitats of early succession stages.
Reduction of human disturbance. Disturbance by tourism
and leisure activities such as hiking, skiing, mountainbiking, snow-shoeing, and snow-machines are viewed as a
serious threat to local populations. Disturbance can be critical in winter habitats, at the lek, and during brood rearing
(see Human Disturbance; Chapter 2). In some regions of
Europe, programmes to limit the effects of human disturbance on black grouse have been initiated (e.g. Austria,
France, Germany, Switzerland). The major approaches are
public awareness campaigns, re-routing of hiking and skitrail networks, and designation of core areas closed to the

41

Black grouse – distribution.

populations. In areas with ongoing habitat degradation, integration of land-use practices with the species’ habitat requirements is essential.

farmed landscape, the chances for population restoration
are poor (see Loneux and Ruwet 1997, Westemeier et al.
1998). Preventative measures are needed for the remaining larger populations and metapopulation systems.

Maintaining spatial connectivity. In the south-western part of
the range where black grouse habitats are spatially fragmented, maintaining or restoring spatial connectivity among
the populations, e.g. in the Alps, seems to be vital. The recent
history of black grouse in central Europe teaches us that once
populations have become small and isolated in an intensively

Reduction of human disturbance. In areas with small, declining, or threatened populations, human disturbance
due to sport and leisure activities should be minimised,
particularly where wintering, display, moult, and brood
habitats are limited.

Table 3.7 Black grouse.
Country
Austria
Belarus
Belgium
China
Czech Rep.
Denmark
Estonia
Finland
France
Germany
Greece
Italy
Kazakhstan
Kyrgyzstan
Latvia
Liechtenstein
Lithuania
Mongolia
Netherlands
Norway
North Korea
Poland
Romania
Russia
Slovakia
Slovenia
Sweden
Switzerland
UK
Ukraine

Red List1 Legal protection2
TP PP NT IT
x
x
x
x
–
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
–
x
x
–
x
x
x
x
x
x
x
x
–
x
x
x
–
x
–
x
–
x
x
x
x
x
?
x
x
x
–
?
x
–
x
–
–
x
x
x
?
x
x
–
x
x
x
–
x
x
x
–

Hunting3

Population4
Size
Trend S
L, R, S, M 26,000
0
L, P, S
40-54,000
0
–
<50
x
P
?
P
1,000?
x
?
–

F

Threats5
H P E

x

x

x

x

x

x

x

x

x

x

D
x

x
x

x

x
x

0

S

Conservation measures6
M H C R E O
x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

recently extinct

–

?

L, R, S

800,000

L, S, M

20,000

–

2,000

P

?

L, S, M

20–24,000

?

?

?

?

?

?

L, S, M

200

??

?

?

?

–

70

L, S

300,000

?

?

–

3000

P

50–60?

L

3 Million

L

?

–

?

L, S

300,000

L, R. S, M

15–22,000

L

13,400

L, P

15,000

?
–
–
-/0
?
-/+
?
–
?
–
?
–
0
?
–
+
?
?
+
0
0
–
–

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x
x

x

x

x

x
x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

Non-range countries
Spain

x

x

Portugal

x

x

x

1 Red List: x listed as threatened, – not listed
2 Legal Protection: TP total protection, PP partial protection, NT possession and/or national trade prohibited or regulated, IT international trade
prohibited or regulated
3 Hunting: L legal, P poaching, R regionally restricted, S restricted hunting season, M males only, – no hunting, ? information unavailable/uncertain
4 Population size: estimated number of individuals in spring, ? information unavailable/uncertain; trend: + increasing, 0 stable, – declining, ? trend
unknown
5 Threats: S small population size, F habitat loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure
activities, O other threats
6 Conservation measures: S surveys, M monitoring, H habitat management, C captive breeding, R restocking/re-introduction, E education, O other
measures
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Monitoring. Where the species is endangered, sound monitoring programmes of populations and habitats should be established to document population trends and response to
management actions.
Law enforcement. Locally, where the species appears to be
threatened by poaching, better law enforcement is needed
(see above).
Correspondents: David Baines, Ariane Bernard-Laurent,
Massimo Bocca, Ayurzanyn Bold, Miran Cas, Roman
Dziedzic, Volodymyr Domashlinets, Laurence Ellison,
Michael Fasel, David Jenkins, Bo Holst-Jörgensen, Lazlo
Kalaber, Wolfgang Kantner, Siegfried Klaus, Woo-Shin
Lee, Harto Lindén, Freek Niewold, Alexander Mikityuk,
Pierre Mollet, Roald Potapov, Shin-Jae Rhim, J.C. Ruwet,
Athanassios Sfougaris, Torstein Storaas, Ilse Storch, Sun
Yue-Hua, Ene Vith, Anne Westerberg, and Albin Zeitler.
Key publications:

Scientific name: Tetrao mlokosiewiczi
Synonyms:
Lyrurus mlokosiewiczi
Common names: Kovkasian mayrehav
Caucasian black grouse
Tétras du Caucase
Rotcho
Kaukasusbirkhuhn
Kawkasskij teterev
Gallo-lira caucasiano
Dag horozu

Taczanowski
1875
Armenian
English
French
Georgian
German
Russian
Spanish
Turkish

Conservation status: IUCN 1996 – Lower Risk (near
threatened)*; CITES 1998 – not listed in Appendices; Red
Data Book of European Vertebrates 1997 – Insufficiently
known; national Red Data Books – listed in all range countries (Armenia, Azerbaijan, Iran, Georgia, Turkey, and
Russia).
Taxonomy: Monotypic; no subspecies recognised (del
Hoyo et al. 1994).
Distribution: Endemic to the Caucasus. Between the Black
Sea and the Caspian Sea in the Great and Little Caucasus
mountains in Russia, Georgia, Armenia, and Azerbaijan and
south into north-eastern Turkey and north-western Iran; the
major part of the range is in Russia and Georgia. The species
has the smallest distribution of all grouse (Kutubidze 1961,
Potapov and Flint 1989, Flint 1995, Baskaya 1997,
Adamian and Klem 1999).
Population size and trend: Population size and trend are
insufficiently known. The Red Data Book of European
Vertebrates (Council of Europe 1997) mentioned a total
population size of 75,000 birds, others estimate between
Photo 3.8 Caucasian Black Grouse – male.

Siegfried Klaus

Baines, D. 1995. Habitat requirements of black grouse.
Proc. Int. Symp. Grouse 6:147–150.
Bergmann H. H. and Klaus, S.1994. Distribution, status and
limiting factors of black grouse in central Europe,
particularly in Germany, including an evaluation of
re-introductions. – Gibier Faune Sauvage 11:99–124.
Klaus, S., Bergmann, H.-H., Marti, C., Müller, F., Vitovic,
O. A., and Wiesner, J. 1990. Die Birkhühner. Die Neue
Brehm-Bücherei. Westarp Wissenschaften, Magdeburg,
Germany.
Loneux, M. and Ruwet, J.C. 1997. Evolution des population
du Tétras lyre en Europe. Cahiers d´Ethologie 17:
287-343.
Office National de la Chasse 1994. Plan de restauration pour
quelque galliformes européens: gelinotte, grand tétras,
tétras-lyre et perdix bartavelle – tome 1. Gibier Faune
Sauvage 11(1): 348.
Office National de la Chasse 1994. Restoration plans for
some European galliformes: hazel grouse, capercaillie
and black grouse; part 2. Gibier Faune Sauvage 11(2):
222.
For an extended list of references on the species see Klaus et
al. (1990). All publications referred to in the text are listed in
the References section.

Caucasian Black Grouse

* BirdLife International propose to list the species as “Data Deficient” instead of “Near Threatened” in the next update of the IUCN Red

List of Threatened Animals because of a lack of recent data on population numbers and threats for the majority of the range (A.
Stattersfield, pers. comm.).

43

nerable and show a high risk of extinction due to chance
demographic or environmental events, and the loss of genetic heterogeneity (Westemeier et al. 1998; see Small Population Size; Chapter 2). The disjunct spatial distribution of
the species may strongly affect its viability.

10–50,000 (A. Gavashelishvili, pers. comm.) or between
30–100,000 birds (S. Klaus, pers. comm.). The species probably has been declining at least since the 1980s and has
disappeared from some mountains at the limits of the range.
In undisturbed areas such as the 800km² Teberda state
reserve in Russia, 1.5 birds per km² have been estimated
based on lek counts (Klaus et al. 1990a,b); but local spring
densities reached up to 3.8 birds/km² (Vitovich 1986).

Research needs: Surveys. Thorough surveys should be
launched to clarify the distribution, population size and
trend, and status of the species throughout the range, and
especially in its southern parts.

Habitat and ecology: Caucasian black grouse inhabit treeline habitats of the transition zone between the upper mountain forests and subalpine meadows at 1500–3000m
altitude. The major items in the winter diet are birch Betula
buds and catkins, juniper Juniperus fruits and needles,
shoots of willows Salix and Vaccinium and Rhododendron
shrubs, and rosehips Rosa. From spring to autumn, the diet
diversifies according to availability of buds, leaves, and
fruits of a wide variety of herbs, grasses, and shrubs, and
also insects. The Caucasian black grouse is a typical lekbreeding species with traditional display grounds in open
habitats somewhat above the treeline. Whereas alpine
pastures used for livestock grazing have negative effects on
Caucasian black grouse habitats, meadows for hay production, from which livestock are carefully excluded, form
“reserves” with great importance for reproduction (see
Kutubidze 1961, Vitovich 1986, Klaus et al. 1990a,b,
Baskaya 1997).

Habitat relationships. Ecological field studies are needed to
better understand the habitat-relationships of the species and
the effects of human land use on population dynamics and
trends.
Parasitology. Georgian birds have long been reported to
host quite a number of intestine parasites (helminths). These
parasites may lead to reduced survival of Caucasian black
grouse and are probably distributed by domestic sheep and
cattle. However, the numbers of helminths have also increased in wild ungulates (A. Gavashelishvili, pers. comm.).
Current conservation measures: Legal protection. The
species is totally protected throughout its range. Still there is
at least locally intense hunting pressure. Better law enforcement is needed.
Protected areas. There are several protected areas in the
species´ range in Turkey (Artvin-Savsat-Balikli and Maden
Wildlife Protection Areas), Armenia, Georgia, Azerbaijan,
and Russia. In total, an estimated 20–25% of the total range
is within nature reserves (Russia 15–20%; Armenia 1–2%,
Azerbaijan 1–2% (A. Solokha, pers. comm), and Georgia
3–4% (A. Gavashelishvili pers. comm.), Turkey 1% (S.
Baskaya pers. comm.). In all range countries, well-managed
reserves are considered to be critical for the survival of the
species; their present effectiveness is believed to be moderate in Russia and Georgia and low in the other countries.
Due to the large size of these reserves, the species is probably relatively well protected in the Russian state reserves
(zapovedniki) (S. Klaus, pers. comm.). In Georgia, an extended network of national parks is presently under way (A.
Gavashelishvili pers. comm.). The new system will extend
the existing reserves. So far, Borjomi National Park in the
Lesser Caucasus has been established (supported by WWFGermany and the Georgian government), and another is
being set up in the eastern part of the Greater Caucasus
(supported by The World Bank/Global Environment
Facility (GEF) via the Ministry of Environment of Georgia;
this has Georgian conservation non-governmental organisations (NGOs) as subcontractors including the Georgian
Center for the Conservation of Wildlife (GCCW). Plans for
further parks exist and are waiting implementation (A.
Gavashelishvili, pers. comm.).

Hunting and cultural importance: Traditionally, hunting
of Caucasian black grouse has never played an important
cultural or economic role. Since the 1980s, however, illegal
sport hunting has developed into a serious threat, particularly in the little Caucasus.
Principal threats: Habitat degradation. Cattle grazing and
shepherding have increased throughout the range and have
led to vegetational changes and erosion in summer habitats
of Caucasian black grouse. In many areas, livestock are
brought up the mountains at the beginning of the lekking
and incubation period. In spring, cattle preferably use the
areas adjacent to the treeline, where leks and brood habitats
are located. Serious effects on reproduction of Caucasian
black grouse due to habitat changes, disturbance, and trampling are likely.
Predation by dogs. Feral dogs, which have become numerous, particularly in the vicinity of larger cities and tourist
resorts, and the many shepherd-dogs are believed to cause
considerable losses among nests, chicks, and adult birds.
Exploitation. Since the 1980s illegal sport hunting has developed into a serious threat, particularly in the little
Caucasus.
Small population size. Due to its treeline habitats, the
species is patchily distributed and has always occurred in
distinct local populations. Habitat loss may interrupt their
contact. Small and isolated populations are generally vul-

Surveys and monitoring. Some irregular surveys in limited
areas have been reported from different parts of the range.
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Habitat preservation. Measures to preserve or improve the
habitat have been reported from all parts of the range but are
almost completely restricted to the existing protected areas.

Map 3.8 Caucasian Black Grouse – distribution.

Priority conservation needs: The Caucasian black grouse
is listed as a globally Near Threatened species. Therefore,
its conservation has high priority. Here, a short summary of
recommended conservation measures is given. Recommendations for research and conservation priorities for the
Caucasian black grouse are described in greater detail in
Chapter 4.
Population surveys. The Caucasian black grouse is limited
in its distribution, and its range is highly fragmented. A
series of surveys is recommended to establish the
distribution and conservation status of Caucasian black
grouse and its habitats, and to identify concrete threats and
conservation needs.
Management plans. After the distribution, population status, threats, and conservation needs have been identified,
management plans should be developed and implemented
throughout the range, preferably in cooperation between the
range countries.
Habitat preservation. Caucasian black grouse habitat needs
to be preserved at least seasonally from disturbance and
degradation by cattle, burning for pasture mitigation, and
locally perhaps also from recreation. Lekking areas should
be free from any grazing throughout the species’ range.
Grazing should be controlled in the subalpine zone
(especially patches of Rhododendron and birch on the
slopes). Habitat preservation must be a major aim of any
management plan for the species.
Control of illegal hunting. Field studies are needed to assess
the role of poaching in population dynamics in parts of the
range, especially in Armenia, in order to develop measures
and approaches to control poaching.

Protected areas. New reserves for Caucasian black grouse
have been proposed for Armenia, particularly for the southeastern parts of the Zangezur Range near Kadgaran and
Megri, 200–250km south-east of Yerevan, near the border
between Armenia and Azerbaijan.
Conservation education and ecotourism. In parts of the
range of the Caucasian black grouse, particularly in
Armenia, education regarding its status and threats are considered an important approach to reducing human pressure
on the species (poaching) and its habitats (shepherding).
Measures may include reports in the mass media, the production of posters and other information materials, and the
development of eco-tourism for bird watchers.
Correspondents: Martin S. Adamian, Sagdan Baskaya,
Alexander Gavashelishvili, Siegfried Klaus, Alexander
Solokha, and Peter Saenger.

Table 3.8 Caucasian Black Grouse.
Country

Red List1

Armenia
Azerbaijan
Georgia
Iran
Russia
Turkey

x
x
x
x
x
x

Legal protection2 Hunting3
Population4
TP PP NT
IT
Size
Trend
x
P
150
–
x
P
1500?
–
x
P
>6000
–
x
x
x
?
?
–
x
P
60,000
0/x
x
x
P
?
-?

S
x
x

F
x
x

x
x
x

x

Threats5
H P E
x
x
x
x
x
x
x

x
x

D

O

Conservation measures6
S
M
H C R O
x
x

x
x

x

x
x

x

1 Red List: x listed as threatened, – not listed
2 Legal Protection: TP total protection, PP partial protection, NT possession and/or national trade prohibited or regulated, IT international trade
prohibited or regulated
3 Hunting: L legal, P poaching, R regionally restricted, S restricted hunting season, M males only, ? information uncertain/unavailable
4 Population size: estimated number of individuals in spring, ? information uncertain/unavailable; trend: + increasing, 0 stable, – declining, ? trend
unknown
5 Threats: S small population size, F habitat loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure
activities, O other threats
6 Conservation measures: S surveys, M monitoring, H habitat management, C captive breeding, R restocking/re-introduction, E education, O other
measures

45

ted from its nearest neighbouring population in the Pyrenees
(T. u. aquitanus) by a distance of 300km (J. Castroviejo,
pers. comm.). Numbers have been declining by an estimated
25–50% over the past 10–15 years. The population is
presently estimated as <1000 birds (Cantabrian Capercaillie
Group, unpubl. data).

Key publications:
Baskaya, S. 1997. Dag Horozu (Tetrao mlokosiewiczi).
Dostlar Rasgele, 22–23.
Klaus, S., Bergmann, H.-H., Marti, C., Müller, F., Vitovic,
O. A., and Wiesner, J. 1990. Die Birkhühner. Die Neue
Brehm-Bücherei. Westarp Wissenschaften, Magdeburg,
Germany.
Kutubidze, M. 1961. Ecology and distribution of Caucasian
black grouse within Georgia. Proceedings Institute of
Zoology, Academy of Sciences of Georgia, Vol.
XVIII.p. 4-40. (in Georgian).
Vitovich, O.A. 1986. Ökologie des Kaukasischen
Birkhuhns. Trudy Teberd. Gos. Zapov. 10:165–309 (in
Russian).

Taxonomy: There are 12 subspecies recognised (Potapov
and Flint 1989, del Hoyo et al. 1994); two are geographically isolated, T. u. cantabricus in the Cantabrian mountains of Spain, that mostly lives on holly Ilex aquifolium
instead of conifers as winter food (Castroviejo 1967, 1975,
Castroviejo et al. 1974), and T. u. aquitanus in the Pyrenees
of France and Spain.
Distribution: Eurasia. Contiguous distribution in the boreal
forest from Scandinavia to eastern Siberia (approx. 125°
east); the south-western part of the range in western and
central Europe is fragmented primarily due to the naturally
patchy distribution of montane conifer forests and secondarily due to habitat loss (see Klaus et al. 1989).

For an extended list of references on the species see
Vitovich (1986) and Klaus et al. (1990). All publications
referred to in the text are listed in the References section.

Capercaillie

Population size and trend: The capercaillie still occupies
most of its original range, although serious declines in

Scientific name: Tetrao urogallus
Linnaeus 1758
Common names: Song ji
Chinese
Veliki tetrijeb
Croatian
Tetrev hlušec
Czech
Tiur
Danish
Capercaillie
English
Metso (male), koppelo (female)
Finnish
Grand tétras
French
Auerhuhn
German
Agriokourkos
Greek
Gallo cedrone
Italian
Storfugl, Tiur (male), røy (female)
Norwegian
Gluszec
Polish
Glukhar
Russian
Divji Petelin
Slovenian
Urogallo
Spanish
Tjäder
Swedish

Ilse Storch

Photo 3.9a Capercaillie – male.

Photo 3.9b Capercaillie – female.

Ilse Storch

Conservation status: IUCN 1996 – Lower Risk (least
concern); CITES 1998 – not listed in Appendices; Bern
Convention: T. u. cantabricus (Appendix II); EU Birds
Directive – Annex I, Annex II/2, Annex III/2; national Red
Data Books – listed in western, central, and south-eastern
European countries.
The subspecies T. u. cantabricus, the Cantabrian
capercaillie (Castroviejo 1967, 1975, Castroviejo et al.
1974), qualifies to be listed as Endangered according to the
IUCN Red List Categories under criteria EN; C2a (see
Appendix 2). The subspecies inhabits a 6,000km² range in
the Cantabrian mountains of northern Spain (Castroviejo,
pers. comm.). The range is severely fragmented and separa-
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western and central Europe have resulted in local extinctions. In central Europe, many populations have disappeared. Most of the remaining ones are small (<200 birds)
and probably isolated. In the boreal forests of Fennoscandia
and western Russia, capercaillie numbers dropped following the beginning of intensive clearcutting. In general, the
species is listed as Threatened in western, central, and
south-eastern Europe, but still occurs in considerable numbers throughout most of its boreal range from Scandinavia
to eastern Siberia. However, in some parts of the boreal
forest, e.g. Finland, the species regionally is considered
vulnerable (See Klaus et al. 1989, Office National de la
Chasse 1994 a,b).
Habitat and ecology: The capercaillie is adapted to boreal
climax forests. Its primary habitat is a landscape dominated
by old-growth forest intermixed with bogs and patches of
younger successional stages following natural disturbance
such as wind-blow, snow-break, and fire. Capercaillie habitats are characterised by coniferous trees, open structure
with moderate canopy cover, and rich ground vegetation
dominated by bilberry Vaccinium myrtillus and other
ericaceous shrubs. The birds feed almost exclusively on
conifer needles in winter but on leaves, buds, flowers, fruits
of various herbs and shrubs in summer (Jacob 1987). The
Cantabrian subspecies is known to feed on holly in winter,
but apparently some populations winter on beech buds and
herbs (J. Ramón Obeso pers. comm.). Young capercaillie
chicks rely on invertebrates, especially caterpillars on
Vaccinium. In the temperate zone, e.g. in central Europe,
capercaillie habitats are restricted to montane regions.
Capercaillie depend on particular habitat structures, but are
rather flexible with regard to conifer species and forest age.
In most areas, old, natural or semi-natural forests are the
capercaillie´s stronghold. However, if the structure of the
vegetation is suitable, the species may use young and
commercial forests as well. The capercaillie is often referred
to as an indicator species of healthy old forest communities
in montane and boreal ecosystems (See Klaus et al. 1989,
Potapov and Flint 1989, Rolstad 1989, Gjerde 1991, Ménoni
1991, Borchtchevski 1993, Storch 1995, 1997a, Graf 1998,
Fischer 1999).
Hunting and cultural importance: The capercaillie has a
long history as a game bird (Klaus et al. 1989, Potapov and
Flint 1989) since the middle ages and even before. In central
Europe, the capercaillie has received particular attention as
a highly-valued hunting trophy. At times, e.g. since the 18th
century, the capercaillie hunt was reserved for aristocrats. In
its central European strongholds, the capercaillie has been a
traditional element of local folklore until the present day.
Despite its great cultural importance, however, capercaillie
hunting generally has played a minor economic role in
central Europe.
Throughout central Europe, capercaillie have been hunted
mostly in spring at the lek, and hunters prefer to shoot

supposedly high-ranking cocks. An often-discussed
problem related to the spring hunt is that it may disturb
mating and result in reduced reproductive success. In
Scotland, the Pyrenees, Fennoscandia, and Russia,
capercaillie of both sexes are mostly hunted in autumn. The
autumn hunt is often considered to be less critical in terms of
population dynamics, because leks are not disturbed, and
because hunting losses are assumed to be at least partly
compensated by reduced winter mortality among the survivors. Thorough tests of this latter assumption, however,
are still lacking.
Whereas trophy hunting and taxidermy are the major
motivation for hunting capercaillie in western and central
Europe, the species is hunted for food and sport in northern
Europe and mostly for food in eastern Europe and Russia. In
recent times, however, trophy hunting by westerners is gaining economic importance in eastern Europe. In the boreal
forest, grouse hunting has long played a major economic
role and is still culturally important. In Russia, the hunting
bag of capercaillie during the early 1990s was estimated at
700,000 birds annually (Grabuzov 1995, Flint 1995).
Since the 1970s, capercaillie hunting has been restricted
or banned in all western and central European countries.
Hunting bans did not reverse the negative population trends,
however. In most areas, hunting has not been a primary
cause of population declines (Klaus et al. 1989). There are
several countries where capercaillie are still hunted although the species is listed as Endangered in the national
Red Lists (e.g. Austria, Bulgaria). There is growing opposition to this practice from conservationists and the antihunting movement. Moderate, strictly controlled hunting,
however, may also have a positive overall effect on capercaillie conservation. For example, in parts of Austria, where
the hunting rights belong to small, private landowners, the
chances to sell the right to shoot a capercaillie cock to guest
hunters every other year appears to be a significant incentive
for active habitat preservation.
Principal threats: Habitat degradation. Loss and deterioration of habitats are assumed to be the major causes of
declining capercaillie numbers. Habitat changes occur at
various levels of spatial scale: as a habitat specialist, the
capercaillie is sensitive to changes in habitat structure, i.e.
features at forest stand level. Due to its large spatial requirements the capercaillie is also susceptible to changes at the
landscape scale, such as forest fragmentation (e.g. Rolstad
and Wegge 1989, Rolstad 1991, Ménoni et al. 1997, Storch
1997a,b) and forestry practices that have a major influence
on capercaillie populations. In the boreal forest, capercaillie
numbers declined parallel to the onset of intensive clearcutting (Rolstad and Wegge 1989, Rolstad 1991). In Russia
and some other eastern European countries, political and
socio-economic developments will influence future forestry
practices and also the intensity of poaching, and thus have
the potential to create significant threats for the capercaillie
and other old-forest species. In central Europe, capercaillie
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serious threat for capercaillie in Scotland and account for an
estimated 50% of the annual mortality (J. Oswald, pers.
comm.; see Baines and Summers 1997).

abundance was highest at times when human land-use practices, e.g. collection of forest litter and cattle grazing, favoured open forest structures. During the past decades,
increasing standing timber volumes throughout central
Europe were paralleled by declining capercaillie numbers.
Forestry practices probably are the one major factor limiting
capercaillie numbers (Klaus et al. 1989, Rolstad and Wegge
1989, Rolstad 1989, 1991, Storch 1997). In the UK, however, the major threat to capercaillie is mortality from striking fences (see below).

Exploitation. Some poaching may occur throughout the
range. Especially in eastern Europe, birds may be shot in
excess of the legal hunting bags or outside the season; this is
partly related to poor law enforcement and the tight economic situation in some regions. Poaching for food was
reported greatly to affect populations in Ukraine; sport and
trophy hunting was reported to have serious effects on the
population dynamics of the capercaillie in Spain, and moderate effects in Greece; hunting is illegal in these countries
and better law enforcement is desirable. Legal and illegal
hunting were also felt greatly to influence the declining
populations in Andorra, Bulgaria, and Romania; correspondents felt that legal protection and law enforcement needed
to be improved. The lek mating system generally makes the
species susceptible to over-exploitation, because displaying
males are an easy target and known leks may be destroyed
with little effort, as reported from Russia.

Small population size. In western and central Europe, deterioration and fragmentation of habitats has resulted in isolated
populations, many of which are now threatened by small
size. Small populations of e.g. <100 birds are generally
vulnerable and show a high risk of extinction due to chance
events, or loss of genetic variation (Klaus 1994, Loneux and
Ruwet 1997, Westemeier 1998; see Small Population Size;
Chapter 2). Measures to preserve habitats need to be initiated well before a population is at the edge of extinction.
The size and spatial distribution of suitable habitats at a
landscape scale needs much more attention than it has received in the past (Rolstad 1991, Ménoni et al. 1997, Storch
1997a, b).

Research needs: Biology, food habits, habitat requirements, spatial requirements, behaviour and mating system
are generally well studied. The book by Klaus et al. (1989)
provides an extended review. Several case studies have
explored the effects of landscape-scale habitat features such
as habitat fragmentation on capercaillie populations (e.g.
Rolstad 1989, Gjerde 1991, Ménoni 1991, Storch 1997a,b).
Information is almost completely lacking on juvenile dispersal rates and dispersal distances and their roles in population genetics, dynamics and persistence. Larger-scale
habitat relationships and population dynamics, and minimum requirements in population size (Storch 1995) and in
habitat area and connections can be considered research
topics with the greatest relevance to conservation in those
regions where the species is endangered.

Pollution. In parts of central Europe, large scale pollution
through wind and rain resulted in soil eutrophication and
thus vegetational changes disadvantageous for the ericaceous shrubs preferred by capercaillie (see Klaus and
Bergmann 1994).
Predation. Predation pressure on capercaillie seems to have
significantly increased during the past three decades.
Changes in land-use, e.g. forest fragmentation and agricultural fertilisation, and declining persecution of predators
have resulted in increasing densities of small and medium
sized mammalian and avian predators (Reynolds 1991). In
addition, large-scale vaccination of foxes against rabies in
central Europe is contributing to constantly high fox populations (Vos 1995). Regionally, increasing populations of
wild boar are considered a major cause of nest losses (Klaus
and Bergmann 1994).
Human disturbance. Disturbance by tourism and leisure
activities such as hiking, skiing, mountain-biking, etc. are
viewed as a serious threat to local capercaillie populations.
In some regions of Europe, programmes to limit the effects
of human disturbance on capercaillie and other grouse have
been initiated (e.g. Austria, France, Germany, Switzerland;
e.g. Ménoni and Magnani 1998, Zeitler and Glänzer 1998).

Current conservation measures: Legal protection. The
degree of legal protection for the capercaillie varies among
the range countries. In general, the species is fully and
effectively protected in western and central European countries with small and declining populations. In other
countries, e.g. Austria, Italy, and France, hunting is strictly
regulated and only allowed in certain areas and during
limited hunting seasons. In some eastern (e.g. Bulgaria,
Romania) and southern (Spain, Greece) European countries,
illegal hunting may have serious effects on capercaillie
populations.

Collisions. Regionally, e.g. in Fennoscandia, collisions with
high-tension power lines may kill significant numbers of
capercaillie; >20,000 mortalities annually have been estimated in Norway (Beveranger 1995). Locally, collisions
with deer fences may cause significant mortality among
capercaillie. Fences that are erected in relation with woodland management schemes to exclude deer have become a

Protected areas. Only a minor proportion of the species’
range is covered by protected areas, and most are too small
for self-sustaining, viable populations. The role of protected
areas for capercaillie conservation is generally considered to
be limited. In Greece, Spain, and Andorra, where habitat
degradation and poaching appear to threaten the remaining
populations, protected areas are believed to be critical for
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the survival of the species. In the Cantabrian mountains of
Spain, protected areas for capercaillie conservation are
under development. Protected areas may effectively maintain a capercaillie population if the area is large enough (>
100km2 see Storch 1995), if the habitat is and remains
suitable, and if utilisation and disturbances are strictly regulated and controlled.
Surveys and monitoring. In Europe, regular surveys or monitoring are common as a tool in planning harvests (e.g.
Austria, Fennoscandia, France, UK), and in regions with
small remnant populations (e.g. parts of Germany,
Switzerland). Whether lek or autumn counts are conducted
is largely related to regional hunting traditions. The reliability of lek counts is questionable because larger leks are
difficult to overlook, the spatial organisation and attendance
of a lek may change over the season, and small leks and
individually displaying cocks may be missed. Lek counts
are usually done by hunters or game keepers who might
have their own agenda; the method has a great potential for
misuse and involves a high risk of disturbance. However, if
properly organised, lek counts may provide a spring population index for males. Well organised autumn counts, e.g.
the Finnish wildlife triangle scheme (Lindén et al. 1996),
generally give reliable estimates of population structure and
trends. Transect counts of indirect capercaillie signs such as
feathers and droppings may provide a population index
suitable for monitoring and regional comparisons in areas
with at least moderate population densities (Storch 1999).
Habitat preservation. Habitat management is considered
the most important conservation measure. In most regions,
the major challenge is to integrate forestry practices with
capercaillie habitat requirements. In this context, the argument that the capercaillie is an indicator of a healthy old
forest ecosystem is helpful. In parts of Europe, recent policy
changes, at least by the state forest agencies towards increasing “naturalness” of the forest, may be favourable to
capercaillie habitat conservation.
Predator control. In most regions of Europe with small and
highly endangered populations, predation is experienced as
the major proximate threat to the capercaillie, and to many
conservation practitioners, predator control seems to be
desirable (e.g. Kaphegyi 1998). A significant reduction of
predators will probably result in improved capercaillie survival (Reynolds 1991). Maintaining low predator densities
on a large scale, however, is technically difficult and morally questionable, and not easily accepted by the public
(Kaphegyi 1998). Therefore, in most areas predator control
cannot be a sustainable approach to capercaillie conservation.
Captive breeding and release. Captive breeding of capercaillies has made significant progress over the past two
decades, and release of capercaillies reared in captivity has
become a common, however unsuccessful, conservation
tool in central Europe. Newly released birds suffer great

mortality from predation, which is at least partly related to
rearing and releasing techniques. As a result, there is still not
a single example of a self-sustaining capercaillie population
established from birds reared in captivity, although over the
past 20 years more than 3000 birds have been released in
nine different projects in Germany alone. The prospects for
translocations, i.e. release of birds caught in the wild elsewhere, might be better. Experience with capercaillie release
projects have been summarised by Klaus (1997).
Education. Capercaillie conservation measures are frequently accompanied by information and education of landowners and foresters regarding habitat needs, and of tourist
and sport organisations such as skiing and alpine clubs
regarding the avoidance of disturbance in grouse habitats
(e.g. Zeitler and Glänzer 1998).
Priority conservation needs: On a global scale, the
Cantabrian capercaillie, the only subspecies that is globally
endangered, has highest priority for capercaillie conservation. Recommendations concerning the Cantabrian capercaillie are described in Chapter 4. Below, general
conservation needs for the capercaillie are listed; their order
of priority however may vary between different parts of the
range.
Habitat preservation. Integrating forestry and capercaillie
conservation is most important where industrial forestry is
introduced, and where populations are declining. The major
goal is maintaining on a large scale a relatively open forest
structure with a well developed ground vegetation.
Maintaining spatial connections. Measures are needed to
prevent further declines of the still existing larger populations of western and central Europe. Maintaining or restoring spatial connection among these populations, e.g. in the
Alps, seems to be vital. The recent history of capercaillie in
central Europe teaches us that once populations have become small and isolated, the chances for population restoration are poor. Preventive measures are needed for the
remaining larger populations and metapopulation systems.
Landscape scale aspects of capercaillie habitats need to be
considered where capercaillie populations are spatially
structured, e.g. in the Alps and Pyrenees (e.g. Ménoni et al.
1997, Storch 1997b).
Reduction of human disturbance. In areas with small, declining, or threatened populations, human disturbance due
to sport and leisure activities should be minimised, particularly where wintering, display, and brood habitats are
limited.
Monitoring. Where the species is endangered, sound monitoring programmes of populations and habitats should be
established to assess population trends and the success of
conservation measures.
Law enforcement. Locally, where the species appears to be
threatened by poaching, better law enforcement is needed
(see above).
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Table 3.9 Capercaillie.
Red List1 Legal protection2
TP PP NT IT
Albania
?
x
Andorra
–
x
Austria
x
x
x
Belarus
–
x
Bosnia/Herceg.
–
Bulgaria
x
China
–
x
Croatia
–
x
Czech Rep
x
x
x
x
Estonia
–
x
x
Finland
–
France
–
x
x
x
Germany
x
x
x
x
x
Greece
x
Hungary
x
x
x
x
Italy
x
x
Kazakhstan
–
Liechtenstein
x
x
Latvia
–
Lithuania
x
x
Mongolia
?
x
x
x
Norway
–
x
Poland
–
x
Portugal
x
x
x
Romania
–
x
x
Russia
–
Slovakia
?
Slovenia
x
Spain
x
x
x
x
x
Sweden
–
Switzerland
x
x
x
x
x
UK
x
x
x
Ukraine
x
x
Yugoslavia
?
x
x
x
Country

Hunting3

Population4
Size
Trend
–
?
?
L, P, S
100–150
?
L P, R, S 25,000
0/L, P
5–7,000
0/L, P
?
-?
L, P
2,000
–
–
? (few)
?
–
300–400
–
–
<100
–
–
?
?
L, R, S
250,000
–
L, R, S, M 3,5–6,000
0/–
2–4,000
-/0
P
350–500
–
–
0
–
6–9,000
-/+
L
?
?
–
few
0?
?
?
?
–
?
?
?
?
?
L, S
>200,000
?
–
400
–
–
??
L, P, M
10,000
–
L, P
1.4 million 0
L
<1000?
–
–
550 leks
–
P
3000
-/0
L, S
>200,000
?
–
1,200
–
–
1,500
–
P
<4,000
–
– P?
?

Threats5
P E

S

F

H

x

x
x

x
x

x
x
?
x
x
x
x
x
x

x
x
x
x
x
x
x
x
x
x

x

x

x

x

x

x

x
x

x
x

x
x

x

x

x

x

x
?
x
x

x
x
x

x

?
x

x
x

D

x
x

x
x

x
x
?

x

x
x

x

x
x

S

Conservation measures6
M H C R E O

x
x

x
x

x

x

x

x
x

x

x

x

x
x
x

x
x
x
x

x

x

x
?

x
x

x

x
x
x

x
x

x
x

x
x
x

x

x

x

x
x

x
x

x
x

x
x

x

x
x
x
?

x
x

x
x
x

x

x
x

x

O

x

x
x

x

x
x

x
x

x
x
x

x

x

x

x
x

x

1 Red List: x listed as threatened, – not listed
2 Legal Protection: TP total protection, PP partial protection, NT possession and/or national trade prohibited or regulated, IT international trade
prohibited or regulated
3 Hunting: L legal, P poaching, R regionally restricted, S restricted hunting season, M males only, – no hunting, ? information uncertain/unavailable
4 Population size: estimated number of individuals in spring, ? information uncertain/unavailable; trend: + increasing, 0 stable, – declining, ? trend
unknown
5 Threats: S small population size, F habitat loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure
activities, O other threats
6 Conservation measures: S surveys, M monitoring, H habitat management, C captive breeding, R restocking/re-introduction, E education, O other
measure

Correspondents: David Baines, Massimo Bocca,
Ayurzanyn Bold, Jordi Canut Bartra, Miran Cas, Javier
Castroviejo, Roman Dziedzic, Volodymyr Domashlinets,
Michael Fasel, Marijan Grubesic, David Jenkins, Lazlo
Kalaber, Wolfgang Kantner, Siegfried Klaus, Harto Lindén,
Antonio Lucio, Christian Marti, Ann Matschke, Emmanuel
Ménoni, Alexander Mikityuk, Pierre Mollet, Jimmy
Oswald, Tatjana Pavlushchick, Roald Potatpov, José
Ramón Obeso, Athanassios Sfougaris, Peter Shurulinkov,

Torstein Storaas, Ilse Storch, Sun Yue-Hua, Ene Vith, and
Albin Zeitler.
Key publications:
Borchtchevski 1993. Population biology of the capercaillie.
Principles of the structural organisation. Izdatelstvo
Tsnil ochotnitshjego chosjaistva i zapovednikov,
Moscow, 268p. (ISBN 5-87560-011-X)
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Map 3.9 Capercaillie – distribution.

Black-billed Capercaillie
Scientific name: Tetrao parvirostris
Bonaparte 1856
Synonym:
Tetrao urogalloides Middendorff 1851
Common names: Black-billed capercaillie
English
Hei zui song ji
Chinese
Steinauerhuhn
German
Tétras à bec noir
French
Kemennyi glukhar
Russian
Urogallo piquinegro
Spanish
Conservation status: IUCN 1996 – Lower Risk (least
concern); CITES 1998 – not listed in Appendices; national
Red Data Books – China.

Gjerde, I. 1991. Winter ecology of a dimorphic herbivore:
temporal and spatial relationships and habitat selection
of male and female capercaillie. Ph.D. thesis, University
of Bergen, Norway.
Klaus, S., Andreev, A.V., Bergmann, H.-H., Müller, F.,
Porkert, J. and Wiesner, J. 1989. Die Auerhühner. Die
Neue Brehm-Bücherei. Band 86. Westarp Wissenschaften,
Magdeburg, Germany.
Ménoni, E. 1991. Ecologie et dynamique des populations du
Grand Tétras dans les Pyrénées, avec des references
spéciales à la biologie de la réproduction chez les poules
– quelques applications à sa conservation. Ph.D. thesis,
Univ. Toulouse, France.
Office National de la Chasse 1994. Plan de restauration pour
quelque galliformes européens: gelinotte, grand tétras,
tétras-lyre et perdix bartavelle – tome 1. Gibier Faune
Sauvage 11(1): 348.
Office National de la Chasse 1994. Restoration plans for
some European galliformes: hazel grouse, capercaillie
and black grouse; part 2. Gibier Faune Sauvage 11(2):
222.
Rolstad, J. 1989. Habitat and range use of capercaillie in
south central scandinavian boreal forests. Ph.D. thesis,
Agric. Univ., As, Norway.
Storch, I. 1995. Habitat requirements of capercaillie. Proc.
Int. Symp. Grouse 6:151–154.
Storch, I. 1997a. The importance of scale in habitat
conservation for an endangered species: the capercaillie
in central Europe. Pages 310–330 in: J. A. Bissonette
(ed.). Wildlife and Landscape Ecology: effects of pattern
and scale. Springer Verlag, New York.

Taxonomy: Authors disagree about the scientific name of
the species. Here, we follow Sibley and Monroe, (1990,
1993) and del Hoyo et al. (1994). Andreev (1991), Klaus et
al. (1989), and S. Klaus (pers. comm.), however, favour the
earlier name T. urogalloides.
A distinct and geographically isolated subspecies T. p.
kamchatikus on the Russian peninsula of Kamchatka is
generally recognised. The distinction of subspecies within
the mainland distribution range has been more ambiguous;
now both Potapov and Flint (1989) and del Hoyo et al.
(1994) recognise three subspecies; two on the mainland, T.
p. parvirostris and stegmanni, and kamchatikus on
Kamchatka.
Distribution: North-east Asia. The major part of the range
is in Russia, smaller parts in Mongolia and China. From the
Japanese sea, the Kamchatka peninsula and the island of
Sakhalin west up to approx. 90°E.; north up to 70°N. and
locally beyond, and south to about 45°N. in northern
Mongolia and China. The range largely corresponds with
that of the larch species Larix dahurica and L. gmelinii. In
the west of the range, some overlap and hybridisation with
the capercaillie T. urogallus occurs (see Klaus et al. 1989,
Potapov and Flint 1989).
Population size and trend: The distribution of the species
is still largely limited by natural factors (A. Andreev, pers.
Photo 3.10 Black-billed Capercaillie – male.

Siegfried Klaus

For an extended list of references on the species see Klaus et
al. (1989). All publications referred to in the text are listed in
the References section.
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comm.). Reported population densities are highly variable
between 1–5 to >100 males per 100km². Locally, and particularly in the southern parts of the range, the species has
declined dramatically in relation to human population
growth, road construction, and increasing accessibility of
the habitats. Intensive hunting at the leks may be a major
cause of population declines (A. Andreev and S. Klaus,
pers. comm). The total population size was estimated as
670,000 in the early 1990s (Flint 1995); earlier estimates
had been higher (Klaus et al. 1989). Larger-scale population
trends are insufficiently known.

Map 3.10 Black-billed Capercaillie – distribution.

Habitat and ecology: Compared to the western capercaillie, the black-billed capercaillie appears to be generally
adapted to more open habitats. Its distribution is closely
related to larch taiga forest, both in lowland and mountainous areas, extending from wooded tundra in the north to
woody steppes in the south. On Kamchatka the species is
also found in stands dominated by birch Betula ermani.
Black-billed capercaillie are well known to significantly
influence and modify their habitats by creating so-called
park forests or capercaillie gardens (Klaus et al. 1989,
Andreev 1991). By seasonally trimming small larch trees,
the birds transform the trees to a dwarf form. As a result of
annual trimming, the dwarf larches are prevented from
growing upwards (Andreev 1991). Larch and birch twigs
and shoots and rosehips are major food items in winter.
From spring to summer, a wide variety of herbs, grasses, and
invertebrates are eaten, but ericaceous shrubs play a
prominent role in the diet. In the course of the year,
black-billed capercaillie use different habitats in relation to
food availability. Undirectional movements between
seasonal habitats of a few up to >15km have been described.
Locally, the birds form temporal winter flocks (see Klaus et
al. 1989, Potapov and Flint 1989).

mon, and may be a major cause of the recent population
declines.
Principal threats: Exploitation. Increasing accessibility of
the forests and growing human populations in parts of the
range, particularly in the south, have led to increasing hunting pressure. Poaching is common, and may lead to dramatic declines.
Habitat degradation. The insecure socio-economic situation in Russia may pose significant threats to forest habitats. The demand for resources is great, both by the state and
by local inhabitants. Uncontrolled timber exploitation is
going on in many parts of Russia. Habitat loss and deterioration related to forest exploitation may become major
threats to the black billed capercaillie. In China, habitat
degradation is already the major threat in addition to small
population size; only a minor part of the range is outside
Russia, however.

Hunting and cultural importance: The species is an important game bird in Russia. In accessible areas close to
roads and settlements, intensive hunting at the leks is com-

Table 3.10 Black-billed Capercaillie.
Country

Red List1

Legal protection2
TP

China

x

Mongolia

–

Russia

–

Hunting3

Population4

PP NT IT

x
x

Size

Trend S

x

x

P

?

–

x

x

L

?

?

L

670,000

–

Threats5
F

H

x

x

P

E
x

x

x

Conservation measures6
D

O

S
x

M

H

C

R

E

O

x

1 Red List: x listed as threatened, – not listed
2 Legal Protection: TP total protection, PP partial protection, NT possession and/or national trade prohibited or regulated, IT international trade
prohibited or regulated
3 Hunting: L legal, P poaching, R regionally restricted, S restricted hunting season, M males only
4 Population size: estimated number of individuals, ? information unavailable/uncertain; Trend: + increasing, – declining, 0 stable, ? trend unknown.
5 Threats: S small population size, F habitat loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure
activities, O other threats
6 Current conservation measures: S surveys, M monitoring, H habitat management, C captive breeding, R restocking/reintroduction, E education,
O other measures
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Ryabchik
Gozdni jereb
Grevol
Järpe

Research needs: Better understanding is needed of the
species’ population dynamics and regulating factors.
Current conservation measures: At present, no specific
conservation measures for the black-billed capercaillie are
known. The species occurs in a number of protected areas
(zapovedniki) in Russia; at present, they probably do not
effectively reduce illegal exploitation.
Priority conservation needs: Legal protection. A revision
and enforcement of hunting regulations is needed. The
hunting season should be limited to October-January
(Potapov and Flint 1989).
Surveys. At least locally, dramatic declines related to exploitation and habitat degradation have been reported.
Regular surveys are recommended to better observe the
population trend in areas settled and exploited by people.
Correspondents: Alexander Andreev and Siegfried Klaus.
Key publications:
Andreev, A. V. 1991 Winter habitat segregation in the
sexually dimorphic Black-billed capercaillie. Ornis
Scandinavica 22:287-291.
Klaus, S., Andreev, A.V., Bergmann, H.-H., Müller, F. ,
Porkert, J. and Wiesner, J. 1989. Die Auerhühner. Die
Neue
Brehm-Bücherei.
Band
86.
Westarp
Wissenschaften, Magdeburg, Germany, pp. 221–280.
Potapov, R. L. and Flint, V. E. 1989. Handbuch der Vögel
der Sowjetunion. Band 4 Galliformes, Gruiformes.
Ziemsen Verlag Wittenberg Lutherstadt, Germany.
427pp. (ISBN 3-7403-0027-2)
For an extended list of references on the species see Klaus et
al. (1989). All publications referred to in the text are listed in
the References section.

Hazel Grouse

Russian
Slovenian
Spanish
Swedish

Conservation status: IUCN 1996: Lower Risk (least
concern); CITES 1998 – not listed in Appendices; EU Birds
Directive – Annex I; national Red Data Books – some
central and southern European countries; China.
Taxonomy: There are currently 11 (Potapov and Flint
1989) or 12 (del Hoyo et al. 1994) subspecies recognised
based on morphological traits. Only the western and
easternmost subspecies are geographically isolated (see
Bergmann et al. 1996).
Distribution: Eurasia. Boreal, montane, and temperate
forests from France and Scandinavia east to Japan. The
northern limit of the range coincides with the edge of the
taiga forest; the northernmost populations are at approx.
70°N in Lapland and Siberia. The southern limit of the
species mostly parallels the southern border of the boreal
forest; in Europe and parts of eastern Asia the hazel grouse
also occurs in deciduous temperate forests and montane
forests south of the boreal zone. The species is missing in an
area in north-eastern Siberia along the river Indigirka; probably related to the absence of alder Alnus spp. (see Potapov
and Flint 1989, Bergmann et al. 1996).
Population size and trend: In the boreal forest the hazel
grouse still occupies most of its historical range and is
generally common. In western and central Europe major
declines and range contractions occurred during the past
century and earlier; most remaining populations are restPhoto 3.11
Hazel Grouse –
male.

Hans Aschenbrenner

Scientific name: Bonasa bonasia
Linnaeus 1758
Synonyms:
Tetrastes bonasia, Tetrao bonasia
Common names: Lesharka
Bulgarian
Hua wie zhen ji
Chinese
Jerábek lesní
Czech
Hjerpe
Danish
Hazel grouse
English
Lanepüü
Estonian
Pyy
Finnish
Gelinotte des bois
French
Haselhuhn
German
Agriokota
Greek
Császármadár
Hungarian
Francolino di monte
Italian
Ezo-raicho
Japanese
Jerpe
Norwegian
Jarzabek
Polish

53

loss of a dense understorey in industrial forests (central,
southern Europe; Fennoscandia), and clearcutting (boreal
forest) may result in declining hazel grouse numbers.

ricted to mountainous areas; many are scattered and small.
Some range contractions, partly already in historical times,
have occurred in China and Mongolia due to large-scale
deforestation. In Japan, a dramatic decline occurred in the
1970s (see Potapov and Flint 1989, Fujimaki 1995,
Bergmann et al. 1996).

Predation. A dramatic decline in hazel grouse numbers in
Japan coincided with an increase in red foxes; in parts of
Europe, increasing numbers of generalist predators and wild
boar are believed to result in reduced survival and nesting
success.

Habitat and ecology: Hazel grouse inhabit mostly mixed
coniferous-deciduous forests. They show fairly narrow requirements for habitat structure; availability of relatively
dense coniferous or deciduous cover from the ground to
about 2m in height seems to be critical. Hazel grouse are
found in a wide variety of habitat types that provide this
structural requirement; old growth as well as managed deciduous or coniferous forests of different harvest regimes
and successional stages. In pure coniferous forests, e.g. in
the Alps, hazel grouse may occur in low densities as long as
small deciduous patches are provided, e.g. along streams.
During snow, hazel grouse feed on catkins and buds of
deciduous trees such as Alnus, Betula, Corylus, Sorbus,
Fagus, and Chosenia. Close interspersion of feeding trees
and cover is crucial. In snowfree times, the birds feed on a
variety of shrubs, herbs, and grasses. Hazel grouse avoid
open areas and seem to be particularly vulnerable to forest
fragmentation (see Swenson 1991, 1995, Åberg 1996,
Bergmann et al. 1996).

Exploitation. Poaching has been reported as a threat to hazel
grouse in Korea, particularly in areas where road construction eases the accessibility of the habitat (Woo-Shin
Lee, Shin-Jae Rhim, pers. comm.).
Research needs: Long term counts, preferably with measures of reproductive success, are needed to estimate
minimal viable population size and minimum spatial habitat
requirements for population and metapopulation persistence. Information is needed on population dynamics and
colonisation and extinction in habitat patches in relation to
the size, quality, and isolation of habitat patches. Comparative approaches from various parts of the range with
different landscape patterns and disturbance regimes should
be continued.
Current conservation measures: Legal protection. The
degree of legal protection varies between countries. In general, the species is fully protected in countries with small
and declining populations; e.g. in central Europe and China.
Illegal hunting was reported from several countries but
nowhere was its influence on population dynamics believed
to be high.

Hunting and cultural importance: The hazel grouse is a
popular game species throughout most of its range. European hunters mostly attract the birds by imitating their calls
with special grouse whistles in spring and autumn. This kind
of hunting is still practised in Scandinavia and Russia. In the
boreal zone, however, hazel grouse are more commonly
hunted with pointing dogs in autumn. In Russia, the greatest
hunting bags of hazel grouse result from snaring and trapping.
Hazel grouse hunting no longer plays any economic role
in central Europe. Only a few birds are taken and hunting is
banned in several countries. In part of the boreal region,
hazel grouse shooting remains economically important.
After the willow ptarmigan, the hazel grouse is the most
numerous of all grouse, and probably of all small game
species, in the bag of Fennoscandian and Russian hunters.
The species is hunted for both sport and food in northern
Europe. In Russia it is primarily hunted for food, but is also
used as a bait for trapping mustelids. The Russian hunting
bag of hazel grouse probably still exceeded 2 million birds
per year in the early 1990s (Grabuzov 1995). In Japan, sport
hunting of hazel grouse is popular, but shooting bags have
dropped from 50,000 in the late 1960s to 5000 in 1991,
because of a population decline (see Potapov and Flint 1989,
Fujimaki 1997, Flint 1995, Grabuzov 1995, Bergmann et al.
1996.)

Protected areas. Only a minor proportion of the species’
range is covered by protected areas, and their role for grouse
conservation is generally considered to be limited. In a few
countries at the limits of the range, reserves are seen as
critical for long-term survival of hazel grouse populations
(Greece, Hungary, Japan, Mongolia).
Surveys and monitoring. In Fennoscandia, monitoring is
common as a means of harvest planning. In other parts of the
range, mostly regionally restricted and irregular surveys and
monitoring of some populations have been reported. In
Bohemia (Czechia), hazel grouse have been monitored for
30 years; this is the only established monitoring scheme in
central Europe.
Habitat preservation. Habitat management for hazel grouse
has been initiated in some parts of Europe with small or
declining populations. Measures include maintaining coppice woodlands, favouring deciduous trees and shrubs within coniferous forests, and planting patches of conifers for
cover within extensive deciduous forests. Because many
capercaillie habitats are also suitable for hazel grouse, both
species can simultaneously benefit from sylvicultural practices promoting multi-layered, but not too dense forests.

Principal threats: Habitat degradation. Habitat loss, fragmentation, and degradation related to changes in human
land use or sylvicultural practices are the most important
threats to the hazel grouse. Deforestation (parts of Asia),
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Table 3.11 Hazel Grouse.
Country
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?

?
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?

?

?
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x
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x
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?

0
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?
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0/-

L
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x
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?
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?
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?
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?

?

?

–

100?

–
?

Albania

?

Austria

x

Belarus

–

Belgium

x

Bosnia/Herceg.

?

Bulgaria

x

x

x

China

x

x

x

Croatia

–

x

Czech Rep.

x

x

Estonia

–

x

Finland

–

x

France

–

x

Germany

x

Greece

x

x

Hungary

x

x

Italy

x

x

Japan

–

Kazakhstan
Latvia
Liechtenstein

x

Lithuania

–

Luxemburg

?

Macedonia

?

Mongolia

–

North Korea

?

Norway

–

Poland

–

Romania

–

Russia

–

x
x

x

x

x
x
x

x

x

x

x

x
x
x

–

x

x

x

x

x

?

?
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0/?

?

?

?

x
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?

?

x

–

?
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x
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-/0

L

4 Million

0?
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?

L

?

0?

Slovenia

x

x

–

?

–

South Korea

–

x

P
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Spain

x

x

–

Presence
uncertain

Sweden

–

L, S

300,000

Switzerland

x

x

Ukraine

–

x

Yugoslavia

?

x

x

x

x

Conservation measures6

F

H

P

E

D

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

S

M

H

x

x

x

x

x

x

x

x

x

x

O

C

R

E

O

x

x
x

x
x

x

x
x

x

x
x

x

x

x

x

x

x

x
x

x

x

x

x
x
x

x

x
x

x

x

x

x
x

?

–

5–15,000

-/0 ?

P

15,000

–

?

?

?

x
x

x

x

x

x

x

1 Red List: x listed as threatened, – not listed
2 Legal Protection: TP total protection, PP partial protection, NT possession and/or national trade prohibited or regulated, IT international trade
prohibited or regulated
3 Hunting: L legal, P poaching, R regionally restricted, S restricted hunting season, M males only, – no hunting, ? information uncertain/unavailable
4 Population size: estimated number of individuals, ? information uncertain/unavailable; Trend: + increasing, – declining, 0 stable, ? trend unknown.
5 Threats: S small population size, F habitat loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure
activities, O other threats
6 Current conservation measures: S surveys, M monitoring, H habitat management, C captive breeding, R restocking/re-introduction, E education,
O other measures
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Map 3.11 Hazel Grouse – distribution.

For an extended list of references on the species see
Bergmann et al. (1996). All publications referred to in the
text are listed in the References section.
Priority conservation needs: Habitat preservation. Integrating forestry practices and habitat conservation appears
to be most important where industrial forestry is introduced,
where sylvicultural practices change forest structure in a
way unfavourable to the species, and where populations are
declining. From some countries, protected areas have been
suggested as a means of habitat protection (e.g. Bulgaria,
Greece, Hungary, Japan). Landscape scale aspects of hazel
grouse habitats need to be considered where populations are
spatially structured. Regarding the sensitivity of the species
to habitat fragmentation, maintaining or restoring spatial
connectivity among scattered populations seems to be vital,
e.g. in western and central Europe.

Chinese Grouse
Scientific name: Bonasa sewerzowi
Przewalski 1876
Common names: Ban wei zhen ji
Chinese
Chinese grouse, Severtzov´s grouse,
black-breasted hazel grouse
English
Gelinotte de Severtzow
French
China-Haselhuhn
German
Grevolchino
Spanish
Conservation status: IUCN 1996 – Lower Risk (near
threatened); CITES 1998: not listed in Appendices; national
Red Data Books – China (Wang 1997).

Surveys and monitoring. Population monitoring is recommended to track potential declines and to ensure sustainability of exploitation, primarily in those parts of the range
where the species is potentially threatened or declining, or in
regions with high hunting pressure.

Taxonomy: Some authors consider the species to be monotypic (Johnsgard 1983, del Hoyo et al. 1994), whereas
others distinguish two subspecies B. s. sewerzowi and B. s.
secunda, which are separated by a distance of 250km
(Potapov cit. in Bergmann et al. 1996; Li 1996).

Law enforcement. Better law enforcement is required in
some countries where the species is threatened and illegal
hunting appears to be common, e.g. Bulgaria and Greece.
Correspondents: Andras Baldi, Massimo Bocca, Ariane
Bernard-Laurent, Hans-Heiner Bergmann, Ayurzanyn
Bold, Miran Cas, Roman Dziedzic, Volodymyr
Domashlinets, Laurence Ellison, Michael Fasel, Yuzo
Fujimaki, Marijan Grubesic, Lazlo Kalaber, Wolfgang
Kantner, Siegfried Klaus, Woo-Shin Lee, Harto Lindén,
Alexander Mikityuk, Pierre Mollet, Tatjana Pavlushchick,
Roald Potapov, Shin-Jae Rhim, Athanassios Sfougaris,
Peter S. Shurulinkov, Torstein Storaas, Ilse Storch, Sun
Yue-Hua, and Ene Vith.

Photo 3.12 Chinese Grouse – male.

Siegfried Klaus

Key publications:
Bergmann, H.-H., Klaus, S., Müller, F., Scherzinger, W.,
Swenson, J.E., Wiesner, J. 1996. Die Haselhühner,
Westarp Wissenschaften, Magdeburg, Germany. 278pp.
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Distribution: Central China from central Ganus and southern Qinghai provinces to Tibet, northwest Yunnan and most
of Sichuan. The western distribution limit seems to be uncertain (see question mark on distribution map); recently,
the species has been confirmed in the westernmost portion
of the Tibetan forest at approx. 93°E (Lu 1997).
Population size and trend: The range of the Chinese
grouse probably has become greatly reduced since the advent of large scale forest clearances in historic times; however, the original range of the species is uncertain. In recent
times, the habitat has become more and more fragmented,
and the species has disappeared from parts of its range.
Population densities have been estimated at 9 birds per km²
in Yunnan and <2 birds in Sichuan and may exceed 12
adults per km² (Klaus et al. 1996). The range is still contracting and numbers are declining, but the rate of change is
unknown. The total population size has been estimated at
>10,000 birds (Sun, pers. comm.). The conservation status
is not sufficiently clarified (see Bergmann et al. 1996, Klaus
et al. 1996, Li 1996).
Habitat and ecology: The Chinese grouse inhabits
conifer-rich mixed montane forests from the valley bottoms
to the treeline. In most areas, conifer-dominated habitats are
restricted to the higher elevations and the wetter northern
exposures. The species occupies a similar niche to its close
relative, the hazel grouse B. bonasia. The Chinese grouse
selects patches with willows Salix, birch Betula and other
deciduous species in close interspersion with conifers for
cover. The dominating conifer species are spruce Picea spp.
and fir Abies spp.. In the newly discovered Tibetan distribution area, juniper Juniperus is the only conifer (S. Klaus
pers. comm.). Preferred habitats are dense and multi-layered
forests; in summer, the birds also use krummholz and subalpine shrub habitats above the treeline. Chinese grouse
mainly feed on buds and leaves of willow and birch, spruce
seeds as well as flowers, leaves and shoots of other shrubs
and herbs. Twigs and buds of willow and birch are the major
winter food (see Bergmann et al. 1996, Sun 1995, 1996).
Hunting and cultural importance: Illegal hunting and egg
collecting may be locally common. Some forestry workers
in Zhuoni County, Gansu, said that they hunted 60–80 birds
each year and they did not know the birds were a protected
species (Sun pers. comm.).The overall cultural and economic roles of the species is unclear, but probably not
important.
Principal threats: Habitat loss and fragmentation. High
demands for farmland, timber and firewood are the reasons
for the ongoing destruction of forests in the range of the
Chinese grouse and elsewhere in China. The effects are
ongoing loss and fragmentation of its habitats. Many populations have become isolated in the remaining small forest
islands. Reforestation can only partly compensate for these
losses.

Climatic change. The effects of anthropogenic habitat loss
are enhanced by climatic changes towards increasing aridity. This has both natural causes related to the ongoing
raising of the Himalayas and anthropogenic causes related
to large-scale deforestation. In many areas, a lack of precipitation allows forest vegetation to grow only on the wetter
northern slopes.
Exploitation. Some illegal hunting and egg collecting are
reported. At least where the species has been studied recently, the effects of poaching on the population are considered to be low. In other areas, particularly outside
protected areas, exploitation may have significant effects on
the populations (Sun 1995, Sun, pers. comm.).
Research needs: During 1995 to 1998, the bird was studied
at Lianhuashan Natural Reserve in Gansu Province. More
than 50 birds were radiotracked (Sun, pers. comm.),
revealing insights into habitat-relationships, spacing patterns and behaviour.
Effects of forestry practices. Chinese grouse are known to
occur in some second-growth habitats although grouse numbers seem to decrease after logging (Sun, pers. comm.).
However, the effects of various sylvicultural practices on
grouse population dynamics are not well understood. In
most of the bird’s present range, the predominating sylvicultural technique is selective cutting of different intensity
(Sun, pers. comm). According to forestry regulations, a
maximum of 40% of the trees may be logged; however, in
practice the cutting rate often exceeds this limit. To assess
the effects of various forestry practices on the persistence
and population density of Chinese grouse, a series of surveys is suggested in different types of managed forests with
different cutting regimes, including newly cut primary habitats as well as second-growth forests; also, populations
should be monitored before and after cutting. The results are
important to give advice to the forestry administration on
how to integrate forestry operations and grouse habitat conservation.
Landscape ecology. Throughout its range, the remaining
habitats of the Chinese grouse are highly fragmented. Habitat fragmentation patterns (patch size and isolation, distance
between patches, existence of potential movement corridors
between patches and distribution ranges) can be assessed
with the help of satellite images and other remote sensing
techniques. The presence and population density of Chinese
grouse should be surveyed in the field in relation to fragmentation patterns. Research into the effects of habitat fragmentation on population dynamics and persistence of the
Chinese grouse has been started by Sun Yue-Hua of the
Chinese Academy of Sciences at Beijing. A cooperation
was started in 1999 between the National Natural Sciences
Foundation of China (NSFC) and the Deutsche
Forschungsgemeinschaft (DFG) to support the project. Additional small grants have been provided by the Stiftung
Avifauna Protecta (SAP) and the BP Conservation
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Protected areas. There are several protected areas within
the species´ range. The Chinese grouse has been confirmed
as resident (R) in some of these reserves; for others (?), its
presence is yet to be confirmed. Reserves are considered to
be critical for the survival of the species; their present
effectiveness is judged to be high.

Programme. Finance for the continuation and completion of
the project is still lacking.
Dispersal. Knowledge about dispersal is vital to understand
how Chinese grouse are able to cope with fragmented habitats. Further radiotracking studies, particularly of broods
and juveniles, are desirable to understand dispersal behaviour, dispersal rates, and distances. The closely related
hazel grouse is known to be a poor disperser that is very
reluctant to cross open land between forest patches (see
Swenson 1991).

In Gansu Province:
1)
2)
3)

Population structure and dynamics. More work is needed
on reproductive biology to better understand basic
parameters of population dynamics such as brood and chick
survival and sex and age-related mortality rates.

Qilianshan Natural Reserve in Zhangye County (R)
Liancheng Forest Park in Yongdeng County (R)
Lianhuashan Natural Reseve in Kangle County,
120km2 (R)
Guozhagou Natural Reserve in Zhuoni County,
25km2 (?)
Gahai-Zecha Natural Reserve in Luqu County (R),
2474km2 with 141.5km2 of forest (R)
Baishuijiang Natural Reserve in Wen County,
953km2 (?)

4)
5)

Current conservation measures: Legal protection. The
species is totally protected throughout its range. As a species
listed in category I of the China Red Data Book of
Endangered Animals, it has the potential to play a prominent
role in Chinese conservation policy.

6)

In Qinghai Province:
1)
2)

Map 3.12 Chinese Grouse – distribution.

Beishan Forest Park in Beishan County (R)
Mengda Natural Reserve in Xunhua County, 95km2
(?)

In Sichuan Province (all designated for Giant Panda
protection):
1)

Jiuzhaigou Natural Reserve in Jiuzhaigou County,
600km2 (R)
Baihe Natural Reserve in Jiuzhaigou County,
200km2 (?)
Wolong Natural Reserve in Wenchuan County,
2000km2 (R)
Tangjiahe Natural Reserve in Qingchuan County,
400km2 (R)
Wanglang Natural Reserve in Pingwu County,
277km2 (?)
Huanglongsi Natural Reserve in Songpan County,
400km2 (?)
Xiaozhaizigou Natural Reserve in Beichuan County,
60km2 (?)
Fengtongzhai Natural Reserve in Baoxing County,
400km2 (R)

2)
3)
4)
5)
6)
7)
8)

Note: The species has only recently been discovered in Tibet, far
west of the main distribution range. Occurrence in between is
uncertain.
Table 3.12 Chinese Grouse.
Country

Red List1

Legal protection2
TP

China

x

x

PP

NT

IT

x

x

Hunting3
P

Population4
Size

Trend

>10,000?

–

Threats5
S

F

H

P

E D

x

x

x

x

Conservation measures6
O

S
x

M

H

C

R

E

O

x

1 Red List: x listed as threatened, – not listed
2 Legal Protection: TP total protection, PP partial protection, NT possession and/or national trade prohibited or regulated, IT international trade
prohibited or regulated
3 Hunting: L legal, P poaching, R regionally restricted, S restricted hunting season, M males only
4 Population size: estimated number of individuals, ? information uncertain/unavailable; Trend: + increasing, - declining, 0 stable, ? trend unknown.
5 Threats: S small population size, F habitat loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure
activities, O other threats
6 Current conservation measures: S surveys, M monitoring, H habitat management, C captive breeding, R restocking/re-introduction, E education,
O other measures
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In Yunnan Province:
1)
2)

Baima Snow Mountain Natural Reserve in Deqing
County, 1800km2 (?)
Haba Snow Mountain Natural Reserve in Zhongdian
County, 219km2 (?)

Habitat preservation. The Chinese government stopped cutting the virgin forest in Sichuan and Gansu in October 1998
(Sun, pers. comm.).
Surveys. Surveys of Chinese grouse populations have been
limited to restricted areas in different parts of the range.
Priority conservation needs: The Chinese grouse is listed
as a globally Near Threatened species. Therefore, its conservation has high priority. Here, a short summary of recommended conservation measures is given. Recommendations
for research and conservation priorities for the Chinese
grouse are described in greater detail in Chapter 4.
Assess, maintain, and restore the connections between local
populations. Fragmentation of habitats and isolation of populations is a major threat to the Chinese grouse. To ensure
connectivity and exchange between the populations is vital
for the long-term persistence of the species. Three steps are
recommended: surveys to assess the distribution and status
of the species throughout its range; habitat and genetic
studies to assess the connectivity between local populations;
extension of the protected area network by creating new
reserves and habitat corridors to connect isolated populations. (see Research needs: landscape ecology.)
Integrate forestry practices and habitat conservation. As a
first step towards integrating sylvicultural practices and
Chinese grouse conservation, the effects of various cutting
regimes on Chinese grouse populations should be assessed
by comparing populations in different types of managed
forest and by monitoring population dynamics before and
after cutting (see Research needs). This knowledge should
then be used to formulate guidelines for grouse habitat
preservation. Finally, the guidelines should be applied in
forest management by the state forestry administration.
Captive breeding. Up to now, no attempts at captive breeding of Chinese grouse have been conducted; to develop
captive breeding and rearing techniques is not an urgent
priority in Chinese grouse conservation, however. To build
up a captive stock of Chinese grouse may be suggested as a
longer-term activity.

Lu, Xin 1997. A new distribution area of the Chinese grouse
in Tibet. Grouse News 14:18–20.
Sun, Y.-H. 1995. Studies of grouse in China. In: Jenkins, D.
(ed.): Proc. Intern. Symp. Grouse 6: 34–35.
Sun Yue-Hua can be contacted for a list of publications in
Chinese language (see Appendix 1).
All publications referred to in the text are listed in the
References section.

Ruffed Grouse
Scientific name: Bonasa umbellus
Common names: Ruffed grouse
Gelinotte huppée
Grevol engolado

Linnaeus 1776
English
French
Spanish

Conservation status: IUCN 1996: Lower Risk (least
concern); CITES 1998 – not listed in Appendices; national
Red Data Books – not listed.
Taxonomy: Depending on author. Johnsgard (1983) distinguishes 11, Atwater and Schnell (1989) list 12, and del
Hoyo et al. (1994) recognise 14 subspecies. No subspecies
is geographically isolated.
Distribution: Widely distributed throughout temperate,
boreal, and montane forests of northern North America. The
range is described in detail by Rusch et al. (in press).
Population size and trend: The ruffed grouse is widespread and fairly common throughout its original range. In
general, ruffed grouse are numerous in the upper midwest,
the north-west and the north-east, whereas population numbers are relatively low in the southern and south-western
parts of the range. Some range contractions in the past have
been partly compensated by translocating birds from elsewhere; in Missouri, populations have been successfully restored in major parts of the state, whereas in Illinois,
restocking success remained local. A new population was
established in southern Idaho by translocation. Introduced
into Newfoundland and locally into Nevada. Densities vary
Photo 3.13 Ruffed Grouse.

Correspondents: Siegfried Klaus, Sun Yue-Hua, Lu Xin.
Key publications:
Petra Kaczensky

Bergmann, H.-H., Klaus, S., Müller, F., Scherzinger, W.,
Swenson, J.E., Wiesner, J. 1996. Die Haselhühner,
Westarp Wissenschaften. Magdeburg, Germany. 210–
276pp.
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attitudes towards even-age sylvicultural prescriptions, especially clearcut regeneration harvests, negatively impact
ruffed grouse populations (D. Dessecker, pers. comm.).
However, long-term sustainability of some forest management practices such as clear cutting and its effects on soils
and ecosystem functions are questionable; therefore, even if
short-term effects may lead to increasing grouse numbers,
long term effects of intensive habitat manipulation on ruffed
grouse and the ecosystems they inhabit may be disadvantageous (F. Zwickel, pers. comm.).The species will probably decline in the future as eastern deciduous forests
mature. Locally, particularly in the east, urban and summer
home development, and agriculture lead to habitat loss (see
Rusch et al. in press). In midwestern areas where ruffed
grouse are restricted to riparian woodlands, grazing of herbaceous ground flora and browsing of understorey by cattle
is a limiting factor as is flooding of these restricted habitats
during spring nesting (R. Applegate, pers. comm).

between forest types. Average recorded densities are about
eight drumming males or 22 adult birds per km², but good
habitats are over-represented in these studies (Rusch et al.
(in press)). Northern populations show approximately 10year cycles. Other populations can exhibit significant yearto-year variation, largely dependent upon spring weather
and its effects on brood production. Except for these fluctuations and localised declines, ruffed grouse generally appear
to be stable and secure in Canada and western USA, but
numbers appear to be declining in eastern USA (See
Atwater and Schnell 1989, Rusch et al. (in press)).
Habitat and ecology: Ruffed grouse occur in a great variety
of dense woodland habitats from boreal forest to Pacific
coast rain forest to relatively dry deciduous forests, but
always with some deciduous trees, especially aspen Populus
spp. Except for parts of western North America, the species´
overall range corresponds to that of the quaking and bigtooth aspen, which are typical of regenerating boreal and
montane forests following fire, logging, and other disturbances. West of the Cascade and north coast mountains,
ruffed grouse occur in riparian habitats where they take
black cottonwood (Populus trichocarpa) for winter food
(Brewer 1980), a common species not dependent on disturbances often associated with ruffed grouse habitat (F.
Zwickel, pers. comm.). Ruffed grouse depend upon earlysuccessional stages of woody vegetation. Disturbances such
as fire and logging often improve ruffed grouse habitat
quality. For winter habitats, some conifer cover is advantageous. In winter, ruffed grouse feed on buds and twigs of
various trees, particularly Populus spp.; in the snow-free
seasons the diet diversifies according to accessibility of
leaves, buds, flowers, and fruits in the ground- and shrublayer. Habitat quality for ruffed grouse may be increased by
providing a suitable mosaic of forest age-classes. Optimally,
stands of young and older forests are closely interspersed.
(See Atwater and Schnell 1989, Rusch et al. (in press)).

Research needs: Little long-term research is currently
being conducted. Ongoing efforts in the mountains of the
eastern United States will add to the understanding of the
ecology of ruffed grouse in this region. The ecology of
ruffed grouse in the forests of western North America has
received little attention. Data on the effects of harvesting on
populations are generally lacking although ongoing telemetry studies are addressing this issue.
Effects of harvesting. Further research is needed on the
effects of hunting on localised populations, especially in the
western states and in northern regions with localised but
heavy hunting pressure where the birds are also cyclic.
Effects of forest exploitation. Ruffed grouse response to
sylvicultural prescriptions other than clearcut regeneration
harvests is poorly understood. More information is needed
on the interaction of ruffed grouse populations and riparian
management practices in the western US. Further research
needs, in relation to measures of abundance, concern the
effects of forest changes on ruffed grouse abundance in the
southern limits of its range where populations may be more
sparse and patchily distributed; and the effects of changing
lumber and pulp markets on the harvesting of trees, especially aspen, by small, private landowners,.

Hunting and cultural importance: The ruffed grouse is a
highly valued game bird, and is extensively hunted both for
food and sport in most of its range. It is the most intensively
hunted grouse species in North America. Ruffed grouse
were commonly shot, trapped, and snared for subsistence
and sale through the early 1900s. The first hunting regulations with closed seasons date back to the early 1700s and
early 1800s (Rusch et al. (in press)). Annual hunting bags in
the late 1970s and early 1980s were estimated at 6 million
birds, and bags have been increasing since the 1940s (see
Rusch et al. (in press), Atwater and Schnell 1989). Except
for some localised, heavily hunted areas, hunting is believed
to have low effects on ruffed grouse numbers. The existence
of influential hunter-conservationist organisations such as
the Ruffed Grouse Society reflect the cultural importance of
the species as a game bird.

Spatial ecology. Questions regarding the size, shape, and
connectivity of isolated tracts of habitat will become important for the conservation of the species in the eastern
states (Rusch et al. (in press)).
Taxonomy. The intraspecific taxonomy of the ruffed grouse
merits careful evaluation with modern genetic methods.
Current conservation measures: Legal protection. The
ruffed grouse is partially protected throughout its range;
hunting is generally regulated by defined seasons, bag
limits, and area closures. The species is not hunted in
Alabama, Arkansas, Colorado, Illinois, and Kansas.

Principal threats: Habitat loss and degradation. Fire suppression is a major cause of habitat degradation, fragmentation, and loss. Some believe that current negative public
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Protected areas. Throughout their range, ruffed grouse live
in a variety of protected areas such as state and national
parks, and state wildlife management areas. These reserves
however are considered not critical for the species’ longterm
survival.

Map 3.13 Ruffed grouse – distribution.

Habitat management. In many parts of the range, habitat
management programmes have been implemented that are
especially designed to favour ruffed grouse; most are carried
out by the forest products industry, local, state or federal
resource management agencies, non-industrial private
forest landowners, or private organisations. Habitat management for ruffed grouse is often mostly motivated by
hunting interests, but also the programmes generally have
conservation value for various forest species.
Surveys and monitoring. Ruffed grouse counts are common
practice throughout much of the range of the species, particularly in the United States. The most common population
index is the drumming count, a standardised transect count
of displaying males. Surveys of drumming males are undertaken each spring by state resource management agencies in
the Great Lakes region and sporadically elsewhere. Annual
autumn harvest numbers and age composition of the kill are
obtained by resource management agencies in various states
and provinces by hunter check stations, wing surveys, and
questionnaires sent to hunters. The Ruffed Grouse Society
annually collects data from grouse harvested during a managed hunt in northern Minnesota. The species is not monitored, nor are harvests tracked, except crudely, throughout
much of its northern (Canadian) range.

port for research, and collaborates with large forest companies and small landowners on management programmes
for ruffed grouse.
Priority conservation needs: Habitat preservation. Habitat corridors connecting populations need to be maintained.
Habitat preservation measures, including riparian management, need to be integrated into forest management in
western North America. Negative attitudes toward forest
fire must be modified to ensure the long-term viability of
ruffed grouse and other wildlife dependent upon habitats
created through fire disturbance. Monitoring of ruffed
grouse abundance in scattered, disjunct local populations
that may fail or ebb because of declines in wood prices is
recommended.

Translocations and restocking. The species has been successfully translocated in parts of the western and midwestern US. There are no significant efforts ongoing at this time.

Correspondents: Roger Applegate, Jack Connelly, Dan
Dessecker, Dan Keppie, and Fred Zwickel.

Non-government organisations. Several non-government
organisations promote and support conservation of the ruffed grouse and its habitat; especially, the Ruffed Grouse
Society, a 25,000-member non-profit organisation that operates throughout North America, serves to provide public
education about all forest wildlife, provides financial sup-

Key publications:
Atwater, S. and Schnell, J. (eds.) 1989. Ruffed grouse.
Stackpole Books, Harrisburg, PA. 370pp.

Table 3.13 Ruffed Grouse.
Country Red List1
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Legal protection2
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x
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Population4
Size

Threats5

Trend S

F

H P E D
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0
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C
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L, S

>1 Million?

0

x

x

x

x
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x

O

1 Red List: x listed as threatened, – not listed
2 Legal Protection: TP total protection, PP partial protection, NT possession and/or national trade prohibited or regulated, IT international trade
prohibited or regulated
3 Hunting: L legal, P poaching, R regionally restricted, S restricted hunting season, M males only
4 Population size: estimated number of individuals, ? information uncertain/unavailable; Trend: + increasing, – declining, 0 stable, ? trend unknown.
5 Threats: S small population size, F habitat loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure
activities, O other threats
6 Current conservation measures: S surveys, M monitoring, H habitat management, C captive breeding, R restocking/reintroduction, E education,
O other measures
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restricted range (occupied area <500km²), ongoing population decline (see Bureau of Land Management 1999),
lack of genetic diversity (Kahn et al. 1999, Oyler-McCance
1999, Oyler-McCance et al. 1999, Young 1994), and habitat
loss and degradation (Oyler-McCance 1999, Connelly and
Braun 1997).

Rusch, D., DeStefano, S. and Lauten, D. (in press). Ruffed
grouse. The birds of North America. The birds of North
America, Inc., Philadelphia, PA.
For an extended list of references on the species see Rusch et
al. (in press) and Atwater and Schnell (1989). All publications referred to in the text are listed in the References
section.

Taxonomy: Generally, the species is considered monotypic
(del Hoyo et al. 1994). Formally, some authors distinguished a Western and Eastern subspecies, however, that
distinction was based on the feather colour and pattern
differences of only 7 specimens (Aldrich 1963, Johnsgard
1983). A new species, the Gunnison sage grouse
(Centrocercus minimus), has been proposed (Braun and
Young 1994, J. Young, pers. comm) based on distinct morphological (Hupp and Braun 1991), behavioural (Young et
al. 1994) and genetic (Kahn et al. 1999) characteristics.

Sage Grouse
Scientific name: Centrocercus urophasianus Bonaparte
1827
Common names: Sage grouse
English
Tétras des armoises
French
Gallo de las Artemisas
Spanish
Conservation status: IUCN 1996 – Lower Risk (least
concern); CITES 1998 – not listed in Appendices; national
Red Data Books – listed in Canada and some US states.
Petitions to list all sage grouse throughout the US are currently being prepared (C. Braun, pers. comm.).
The Gunnison sage grouse in south-western Colorado and
south-eastern Utah has been described as a new species C.
minimus separate from Centrocercus urophasianus (Braun
and Young 1994, Young et al. 2000). C. minimus is expected to be recognised as a species in the summer of 2000
(J. Young, pers. comm.) and is currently considered for
federal (USA) listing as a ‘Threatened’ or ‘Endangered’
species under the US Endangered Species Act.
The Grouse Specialist Group consider the Gunnison sage
grouse to be Endangered according to IUCN Red List
Categories under criteria EN; B,2c (see Appendix 2)
because of low population sizes [less than 5,000 individuals
spread over one larger (<3,000 birds) and seven smaller
(<300 birds) disjunct populations (Young et al. in prep.)],

Distribution: Western North America. Originally, the sage
grouse occurred in 16 western states in the USA and three
provinces in south-western Canada, largely sympatric with
the distribution of sagebrush (Artemisia spp.). Populations
have been reduced throughout the range and eliminated in
Arizona, British Columbia, New Mexico, Nebraska, and
Oklahoma. Currently, sage grouse are found in two provinces in south-western Canada and in 11 western states of
the USA. The Gunnison sage grouse is spread in disjunct
populations in south-western Colorado and south-eastern
Utah.
Population size and trend: Related to extensive conversion and degradation of habitat throughout the range, sage
grouse numbers have been declining during much of the 20th
century. Although declines of sage grouse populations have
been particularly notable at the periphery of their distribution, declines have also been significant within core populations. Between 1985 and 1994, most populations have
declined by 20–50% (average 33%). This most recent decline is at least partially attributed to habitat loss and degradation by management actions for livestock and big
game as well as unusually dry weather conditions in western

Photo 3.14a
Sage Grouse – male.

Ilse Storch

Hans Aschenbrenner

Photo 3.14b Sage brush habitat. (Colorado, USA)
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North America. The sage grouse is believed to be secure
only in the central part of its range; populations of
California, Colorado, North Dakota, South Dakota, Utah,
and Washington are considered to be at risk. During the late
1970’s, annual harvest totalled about 280,000 birds. By
1998, the rangewide breeding population was estimated to
be about 140,000 birds. (See Connelly and Braun 1997).
Habitat and ecology: Sage grouse inhabit a diversity of
sagebrush (Artemisia spp.) ecosystems in western North
America, including tall sagebrush, short sagebrush, herbrich mosaics of low and tall sagebrush, riparian meadows,
sagebrush savannahs, and small quantities of cropland and
planted grasses. Sagebrush constitutes the almost exclusive
winter diet and at least two thirds of the adult´s summer diet.
Adults also consume insects and herbs; young chicks
largely rely on insects. The presence of sagebrush dominated habitats with a healthy understorey of grasses and
herbs is particularly important for successful nesting and
brood-rearing. Sage grouse lek on traditional display
grounds in relatively open areas, adjacent to sagebrush habitats. Sage grouse show a high fidelity to seasonal habitats.
Seasonal variation in habitat quality and availability is one
explanation for migratory movements of up to >100km
(Connelly et al. 1988). Populations are usually characterised
by relatively high annual survival and low productivity
compared to other grouse species.
Hunting and cultural importance: Sage grouse were an
important game species for Native Americans and European
settlers. Market hunting and poaching may have had dramatic impacts on some populations during the late 1800s
and early 1900s. During the late 1970s, annual hunting bags
totalled approx. 280,000 birds. The species is no longer
hunted in Canada and in parts of the US. In the US the
cultural importance of sage grouse hunting for sport and
food is still high. The influence of harvesting on population
dynamics is generally considered to be minimal or moderate; however, the situation varies locally. As with other
prairie grouse, sage grouse currently are receiving increasing attention from naturalists and bird watchers who
appreciate the spectacular display of the birds on their strutting grounds.
Principal threats: Small population size. Due to habitat
loss and fragmentation, some sage grouse populations probably have declined below Minimum Viable Population
(MVP) size. Such small and isolated populations are at a
high risk to go extinct due to demographic chance. They are
also particularly susceptible to random environmental
events such as drought, that may lead to reduced brood
habitat quality and breeding success. Small isolated populations may be vulnerable to declines in genetic heterogeneity and fertility, and subsequently, to extinction
(Westemeier et al. 1998).

Lack of genetic diversity. Lekking species in general may
show a reduction of genetic diversity. Investigations of sage
grouse populations suggest that there is a lack of genetic
diversity overall and that some regions have extremely low
genetic diversity (Kahn et al. 1999). A lack of genetic
diversity may lead to a reduction in productivity and survival as well as an inability to adapt to environmental
changes such as disease and rapid habitat changes
(Westemeier et al. 1998).
Habitat degradation. Degradation due to overgrazing by
livestock, wildfires, removal of sagebrush, and encroachment by noxious weeds and trees has reduced the quality of
most remaining sage grouse habitats. Reduction in habitat
quality may reduce survival and nesting and brood-rearing
success. Livestock grazing is common on sagebrush rangelands, and grazing patterns and use of habitats vary depending on weather conditions. Excessive grazing and land
treatments (mechanical, chemical, and fire) have negative
impacts on sage grouse winter, breeding, nesting and brood
rearing habitat; grass height and cover influence nest site
selection and success. The area and frequency of wild fire
and prescribed burning apparently have increased in at least
parts of the sage grouse range. Fire may negatively impact
sage grouse populations by eliminating or fragmenting
relatively large blocks of wintering and nesting habitat. The
overall effects of fire and of grazing on sage grouse habitat
quality and population trends are still under debate.
Habitat loss. Large-scale conversion of prairie to cropland
has resulted in the loss of sage grouse in large portions of
their original range, particularly on the periphery. Other
impacts include increasing development, roads, powerlines,
large-scale mining projects, and increased recreational use
in the sagebrush ecosystem.
Pesticides and herbicides. Pesticides may directly poison
birds or indirectly affect birds by reducing the abundance of
invertebrates. Herbicide treatment of rangeland may result
in the loss of cover for nesting, brood-rearing, and loafing.
Research needs: Ongoing research in sage grouse include
genetic investigations, understanding the role of female
social behaviour, playback experiments to attract males and
females to leks, and habitat studies (J. Young, pers. comm.).
Currently in Idaho, survival and recruitment of juveniles
(young >8 weeks of age) is being investigated and a study on
chick (young <8 weeks) survival is being initiated. Work is
also being conducted in several western states to better
understand the quantity and quality of remaining sage
grouse habitats as well as the effects of habitat fragmentation on this species (J. Connelly, pers. comm.).
Monitoring and assessment. Information on sex ratio, lek
attendance by males and females, and lek stability is needed
so that lek surveys can be used to adequately monitor populations of sage grouse throughout their range.
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using standardised methods established by the Western
States Sage and Columbian Sharp-tailed Grouse Technical
Committee. Data on population structure and dynamics are
primarily obtained from lek counts and from wings of harvested birds collected from hunters.

Population dynamics. The influence of habitat and predation on adult survival, nest success, and survival of
juveniles to the age of recruitment remains a poorly understood aspect of sage grouse life history. Further research is
needed on predator prey population dynamics and the
effects of hunting.

Habitat preservation and restoration. Most sage grouse
habitat in the US is federally owned and appropriate management practices are being developed in many areas. The
Conservation Reserve Program may also increase sage
grouse habitat on private lands in some parts of the species’
range. The Conservation Reserve Program (CRP), the US
federal agricultural set-aside programme (Joyce et al. 1991,
Dunn et al. 1993, Douglas and Schwartz 1993), has resulted
in conversion of millions of hectares of cropland to potential
habitat for sage grouse, with mixed success in some areas.
Manipulation of grazing by livestock, modification of fire
regimes, and planting of sagebrush are primary tools used to
improve the quality of habitat. Because nesting and broodrearing habitat is usually considered to be a limiting factor,
most efforts are directed toward increasing the protective
cover of shrubs and grasses.

Habitat management and restoration. Methodologies for
restoration of nesting and brood rearing habitats need to be
developed. The information necessary to adequately restore
degraded habitats is insufficiently unavailable. In this context, further research on habitat recovery following disturbance and the influence of domestic and wild herbivore use
on nesting, brood rearing, and winter habitat is needed.
Applied experiments are needed to evaluate the effects of
habitat management and restoration on populations of sage
grouse.
Genetics and population connectivity. Further research is
needed on genetic differences among populations and on
juvenile recruitment and dispersal patterns in both fragmented and contiguous landscapes to ascertain information
about population connectivity, gene flow, genetic diversity,
and genetic compatibility for population augmentations and
re-introductions.

Translocation. Re-introductions, transplants, and augmentations of populations have been tried many times during the
1900s, with mixed success. Success of translocations
appears to be related to the quantity of adequate habitat at
the release site.

Population management. Methodologies for successful reintroductions and population augmentation need to be identified.

Predator control. Predator control may increase nesting
success of sage grouse. However the long-term effects of
predator control on population viability is not known. Because the political ramifications of predator control are
likely to be negative, predator control efforts should be
directed toward manipulations of habitat.

Gunnison sage grouse. With regard to the Gunnison sage
grouse, better understanding is needed of their winter ecology and juvenile dispersal. Winters in the Gunnison Basin
are severe and lack of suitable winter habitat may be a major
variable causing the decline of the sage grouse. Historical
data suggests that much of the Gunnison sage grouse’s
winter habitat has been removed from key wintering areas.
Understanding the current patterns of winter habitat use will
assist local land managers in identifying, protecting, and
possibly enhancing critical habitat. Most population models
predicting minimum viable population sizes and sustainability require data for juvenile dispersal. Currently no such
data exists for the Gunnison sage grouse.

Water provision. Water provision has not been shown to
influence populations on a large scale.
Priority conservation needs: The endangered Gunnison
sage grouse has high priority for sage grouse conservation.
Specific recommendations concerning the Gunnison sage
grouse are described in Chapter 4. Below, general conservation needs for the sage grouse are listed.

Current conservation measures: Legal protection. Sage
grouse are legally protected throughout their range; regulated harvest is permitted in nine states. C. minimus is likely
to be considered for federal (USA) listing as a ‘Threatened’
or ‘Endangered’ species as soon as it is officially designated
as a distinct species.

Conservation plans. Conservation plans for each population
of sage grouse should be designed with the aid of public and
private landowners and interested citizens. The conservation plans should include appropriate recommendations for
habitat management, restoration, configuration, and acquisition in order to maintain long-term population viability.
Efforts should be made to apply management recommendations in conservation plans with reasonable speed.

Conservation plans. Recently, local communities throughout key areas of the Gunnison sage grouse’s range have
written conservation plans to help recover the species.

Habitat preservation and restoration. Protect critical breeding, brood-rearing, and winter habitat through land exchange programmes, conservation easements, and purchase
of private lands and management of public lands to promote

Monitoring. Survey and monitoring data are available from
most range states and provinces. Data on breeding populations are generally obtained by monitoring lek attendance
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sage grouse. Restore habitats in disturbed and especially in
burned areas.

Map 3.14 Sage Grouse – distribution.

Habitat assessment. Document the quantity and quality of
remaining habitats throughout the species’ range as a basis
for species conservation and recovery programmes.
Monitoring. Continue both traditional methods of monitoring and implement long term radio-tracking monitoring
programmes to assess population trends, with priority in
fragmented areas, small populations, and for the Gunnison
sage grouse.
Education. Educate both the public and management agencies about human impacts due to development, grazing,
recreation and management land treatments.
Correspondents: Jack Connelly, Mike Schroeder, and
Jessica Young.
Key publications:
Braun, C.E. and Young, J.R. 1995. A new species of sage
grouse in Colorado. Wilson Onithological Society,
Williamsburg, Virginia.
Connelly, J. and Braun, C. E. 1997. Long-term changes in
sage grouse populations in western North America.
Wildlife Biology 3: 229–234.
Hupp, J.W. and C.E. Braun 1991. Geographical variation
among sage grouse populations in Colorado. Wilson
Bulletin 103:255–261.
Kahn, N.W., Braun, C., Young, J., Wood, S. Mata, D. and
Quinn,T.W. 1999. Rapid morphological evolution in a
new species of sage grouse in Colorado inferred from
phylogeographic analysis of mitochondrial control
region sequences. The Auk 116:819–824

Oyler-McCance, S. J. (1999) Genetic and habitat factors
underlying conservation strategies for Gunnison Sage
Grouse. Ph.D. dissertation. Colorado State University,
Colorado, USA
Young, J.R. 1994. The influence of sexual selection on
phenotypic and genetic divergence of sage grouse. Ph.D.
dissertation. Purdue University, IN, USA.
Young, J.R., Hupp, J.W., Bradbury, J.W., and Braun, C.E.
1994. Pheontypic divergence of secondary sexual traits
among sage grouse populations. Animal Behaviour 47:
1353–1362.
All publications referred to in the text are listed in the
References section.

Table 3.14 Sage Grouse
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1 Red List: x listed as threatened, - not listed
2 Legal Protection: TP total protection, PP partial protection, NT possession and/or national trade prohibited or regulated, IT international trade
prohibited or regulated
3 Hunting: L legal, P poaching, R regionally restricted, S restricted hunting season, M males only, - no hunting
4 Population size: estimated number of individuals; Trend: + increasing, - declining, 0 stable, ? trend unknown.
5 Threats: S small population size, F habitat loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure
activities, O other threats
6 Current conservation measures: S surveys, M monitoring, H habitat management, C captive breeding, R restocking/re-introduction, E education,
O other measures
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Sharp-tailed Grouse
Scientific name: Tympanuchus phasianellus
Synonyms:
Pedioecetes phasianellus
Common names: Sharp-tailed grouse
Tétras à queue fine
Gallo de las praderas rabudo

Population size and trend: Due to extensive changes in
habitat related to agricultural development, sharp-tailed
grouse now occupy only parts of their former range. The
species is still fairly common in Canada. Compared to the
historic range, the distribution has become greatly reduced
and fragmented in the eastern (Great Lakes) and western
(Rocky Mountain region) portions. The sharp-tailed grouse
is extinct in eight states of the US, and occupies <50% of its
former range in the remaining nine states. In the populations
south of central Canada, numbers have been stable to slightly declining since the 1950s, but have been increasing in
Idaho and Utah since the 1980s (Connelly et al. 1998).
There have been extensive changes in habitat of T. p.
campestris, T. p. jamesi, and particularly of T. p.
columbianus. Accordingly, declines of T. p. columbianus
have been most pronounced; its total population size is estimated at 60–170,000. Trends for T. p. campestris and T. p.
jamesi have also been downward, but at a slower rate.
Populations in the USA have been increasing thanks to the
implementation of the Conservation Reserve Program
(CRP) (R. Hoffman, pers. comm.) (Joyce et al. 1991, Dunn
et al. 1993, Douglas and Schwartz 1993) (see Habitat
Management; Chapter 2 for details on CRP).

Linnaeus
1758
English
French
Spanish

Conservation status: IUCN 1996 – Lower Risk (least
concern); CITES 1998 – not listed in Appendices; national
Red Data Books – listed in some US states and Canadian
provinces. T. p. columbianus is currently under consideration for federal (USA) listing as a ‘Threatened’ or
‘Endangered’ species.
Taxonomy: Six extant subspecies and one extinct subspecies recognised (del Hoyo et a. 1994); T. p. caurus
(Alaska sharp-tailed grouse), T. p. phasianellus (northern
sharp-tailed grouse), T. p. kennicotti (north-western sharptailed grouse), T. p. campestris (prairie sharp-tailed grouse),
T. p. jamesi (plains sharp-tailed grouse), T. p. columbianus
(Columbian sharp-tailed grouse), and T. p. hueyi (New
Mexican sharp-tailed grouse). Their distribution and
characteristics are described in Connelly et al. (1998).

Habitat and ecology: Sharp-tailed grouse inhabit steppe,
shrub steppe, savannah, shrublands, aspen parklands, and
early successional forests. They use distinct seasonal habitats, and migratory movements up to >30km have been
documented between summer ranges in open prairie landscapes to winter ranges in woody habitats. Breeding habitats
are dominated by relatively dense herbaceous cover and
shrubs for nesting, brood rearing, and roosting throughout
the range, but the key species of grasses and shrubs may
vary considerably. Leks are situated within or close to
breeding habitat, and often on sites with less vegetation. Lek
locations are generally, but not necessarily, stable from year
to year. Great structural diversity of the habitat, including
grasses, shrubs, and herbs, provides high-quality nesting
areas; but sharp-tailed grouse may also nest in stubble fields.
Broods depend on areas with abundant herbs rich in insects.
In winter, sharp-tailed grouse rely on riparian areas, deciduous hardwood shrub gullies, and deciduous and open
coniferous woods. Deciduous trees and shrubs are important
for feeding, roosting and escape cover, including aspen
Populus tremuloides, snowberry Symphoricarpos occidentalis,
sagebrush Artemisia, willow Salix spp., and birch Betula
spp. Sharp-tailed grouse eat a variety of fruits, seeds, grasses, herbs, and insects in spring and summer, and fruits,
grain, buds, and catkins in autumn and winter. Although
birds may feed in grain fields during autumn and winter
when available, they require deciduous shrubs and trees for
feeding during periods of continuous snow cover.

Distribution: North America. Formerly the sharp-tailed
grouse was widely distributed throughout steppe, grassland,
and mixed-shrub habitats of central and northern North
America. Current range has been reduced and fragmented,
primarily in southern and south-western portions. Occurs
from Alaska east to south-western Yukon, west and central
Canada, and western USA east to the Great Plains. The
northernmost distribution in Canada is scattered and poorly
known. In the south, there are several scattered populations
in Utah, Idaho, Montana, Wyoming, and Colorado. T. p.
columbianus occupies 10–50% of its former range in the
USA and 80% of its former range in British Columbia.
Successful re-introductions to Oregon and portions of southern Idaho have helped slow the declines. (See Connelly et
al.1998.)

Winifred Kessler

Photo 3.15 Sharp-tailed Grouse – male.
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Hunting and cultural importance: Sharp-tailed grouse
were an important food source for native Americans and
early European settlers to the Great Plains and the western
US and Canada. Their courtship display was mimicked in

native American dances, and today, sharp-tailed grouse leks
are a popular attraction for naturalists and bird-watchers as
more people learn to appreciate the spectacular display of
the birds. Market hunting and poaching may have had dramatic impacts on some populations during the 1800s and
early 1900s. The species continues to be hunted extensively
in much of its range but it is protected in five states (US).
Autumn hunting seasons and bag limits are established
based on tradition, public input, and population trends, and
regulations vary considerably among states (US) and provinces (Canada). Harvest rates vary between years and regions, and there is little evidence that harvest negatively
affects populations, although impacts may vary (Connelly et
al. 1998). In the late 1970s, about 700,000 birds were harvested annually.
Principal threats: Habitat loss and degradation. Habitat
loss due to large-scale conversion to cropland, pine plantations, or for urban development has resulted in the dramatic loss of sharp-tailed grouse in large portions of their
original range. Habitat degradation due to overgrazing by
livestock, encroachment by noxious weeds and forest, and
fire suppression has reduced the quality of many remaining
prairie habitats; reduction in habitat quality may reduce
survival, nesting, and brood-rearing success.
Small population size. Related to loss and fragmentation of
habitats, some local populations are threatened by small
size. Small isolated populations may be vulnerable to declines in genetic heterogeneity and fertility, and subsequently, to extinction (Westemeier 1998) (see Small
Population Size; Chapter2).
Pesticides and herbicides. Experimental evidence indicates
that sharp-tailed grouse may suffer increased mortality due
to pesticides, either directly through poisoning or indirectly
due to increased susceptibility to predation. Herbicide treatment of the rangeland may result in the loss of cover for
nesting, brood-rearing, and loafing.
Human disturbance. Leks are frequently used for population surveys and wildlife viewing. Although the birds
tolerate some disturbances, continued human presence at
the lek appears to limit reproductive success and may result
in regional population declines (see Human Disturbance;
Chapter 2).
Research needs: Population dynamics. The influence of
habitat and predation on adult survival, nest success, and
survival of juveniles to the age of recruitment remains a
poorly understood aspect of sharp-tailed grouse life history.
Empirical research is needed on the effects of harvesting
throughout the range.
Spatial population structure. Work is required on the effects
of habitat fragmentation, dispersal behaviour, and on genetic relationships among individuals, leks, and populations to
improve the understanding of population and metapopulation structure, dynamics, and viability.

Monitoring and assessment. Information on sex ratio, lek
attendance by males and females, and lek stability is needed
so that lek surveys can be used to adequately monitor populations of sharp-tailed grouse throughout their range.
Habitat management and restoration. Applied experiments
are recommended to evaluate the long-term impacts of the
Conservation Reserve Program (CRP) and other management practices (such as grazing, burning, cultivation, fragmentation, restoration, and food plots) on populations of
sharp-tailed grouse. The information necessary to adequately restore degraded habitats is largely unavailable.
Northern populations. Virtually all research on sharp-tailed
grouse has been done on the three southern subspecies (T. p.
campestris, T. p. jamesi, and T. p. columbianus); the habitat
and ecology of northern subspecies have not been adequately studied. There is an immediate need for baseline
data on the sharp-tailed grouse in central, northern, and
western Canada.
Current conservation measures: Legal protection. Sharptailed grouse are legally protected throughout their range.
Regulated harvest is permitted in 18 states and provinces;
the species is totally protected on Prince Edward Island
(Canada) and in New Mexico (US), where trade is also
prohibited. T. p. columbianus is currently under consideration for federal (USA) listing as a ‘Threatened’ or
‘Endangered’ species.
Surveys and monitoring. The sharp-tailed grouse’s status is
monitored and assessed on the basis of lek counts, harvest
surveys, and wing collections by state agencies, and several
private organisations support the conservation and management of the species. Monitoring efforts vary greatly in
different parts of the range, however.
Habitat management. Sharp-tailed grouse generally respond to measures that increase or protect food sources,
nesting cover, and winter habitats. There are examples of
how to develop and maintain grouse habitat successfully on
cultivated land. For parts of the range, conservation strategies and management and recovery plans have been written, and habitat suitability index models have been
developed (see refs. in Connelly et al. 1998). Manipulation
of grazing by livestock and modification of fire regimes are
primary tools used to improve the quality of habitat. Because nesting/brood-rearing habitat is usually considered to
be a limiting factor, most efforts are directed toward increasing the protective cover of grasses and decreasing
encroachment by forest. The CRP, a US federal agricultural
set-aside programme launched in 1985 (Joyce et al. 1991,
Dunn et al. 1993, Douglas and Schwartz 1993), has resulted
in conversion of millions of ha of cropland to potential
habitat for sharp-tailed grouse, with excellent success in
some areas (see Habitat Management; Chapter 2).
Translocation and re-introduction. First translocations of
sharp-tailed grouse occurred in the 1800s and early 1900s.
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acquisition in order to maintain long-term population
viability. Efforts should be made to apply management
recommendations in conservation plans with reasonable
speed. Effective management strategies and conservation
plans appear to be particularly urgent for declining
populations of the subspecies columbianus and campestris.

Map 3.15 Sharp-tailed Grouse – distribution.

Habitat preservation. Habitats should be preserved and
vegetation manipulation avoided within a 2km radius of lek
sites, and in winter ranges. Sharp-tailed grouse habitat requirements should be integrated into land-use practices. The
ongoing CRP programme (see above and Habitat Management; Chapter 2) has the potential to provide millions of
hectares of habitat for sharp-tailed grouse throughout their
range. The programme is currently designed to produce
relatively high quality prairie with a diversity of native grass
and herb species.
Monitoring. Wildlife agencies should monitor leks throughout the range and provide this information to the land management agencies.

During the 1900s, re-introductions, transplants, and/or
population augmentations have been tried many times,
with mixed success. Most attempts failed or established
only small temporary populations, and were poorly documented. Some recent translocations apparently have been
successful (Connelly et al. 1998). Success of translocation
appears to be related to the quantity of adequate habitat at
the release site.

Education. Resource managers and landowners should be
educated about habitat requirements of the species, and
incentives should be developed for landowners to provide
habitat and food.
Correspondents: Jack Connelly, Rick Hoffman, David
Mossop, and Mike Schroeder.

Food and water provision. Food and water provision have
not been shown to influence populations on a large scale.

Key publication:
Connelly, J. W., Gratson, M. W., and Reese, K. P. 1998.
Sharp-tailed grouse. The birds of North America, No.
354. The birds of North America, Inc., Philadelphia, PA.

Priority conservation needs: Conservation plans. Conservation plans for each population of sharp-tailed grouse
should be designed with the aid of public and private
landowners and interested citizens. The conservation
plans should include appropriate recommendations for
habitat management, restoration, configuration, and

For an extended list of references on the species see
Connelly et al. 1998. All publications referred to in the text
are listed in the References section.

Table 3.15 Sharp-tailed Grouse
Country Red List1

Legal protection2

Hunting3

Population4
Size
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Conservation measures6
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S

M

Canada

x

x

x

x

x

L, S, R

>1 Million

0/-

x

x

x

D

O

x

x

USA

x

x

x

x

x

L, S, R

>100,000

0/-/+

x

x

x

x

x

H

C R E O
x

1 Red List: x listed as threatened, – not listed
2 Legal Protection: TP total protection, PP partial protection, NT possession and/or national trade prohibited or regulated, IT international trade
prohibited or regulated
3 Hunting: L legal, P poaching, R regionally restricted, S restricted hunting season, M males only
4 Population size: estimated number of individuals; Trend: + increasing, – declining, 0 stable, ? trend unknown.
5 Threats: S small population size, F habitat loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure
activities, O other threats
6 Current conservation measures: S surveys, M monitoring, H habitat management, C captive breeding, R restocking/reintroduction, E education,
O other measures
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Greater Prairie Chicken

Photo 3.17 Greater Prairie Chicken – male.

Conservation status: IUCN 1996 – Lower Risk (least
concern); CITES 1998 – T. c. attwateri (Attwater’s prairie
chicken) (Appendix I); EU (EC 338/97 Protection by Regulating Trade): T. c. attwateri (Annex A); national Red Data
Books – listed in Canada (extinct): T. c. attwateri listed in
the US.
The subspecies T. c. attwateri, Attwater’s prairie chicken, qualifies to be listed as Critically Endangered according
to the IUCN Red List Categories under criteria CR; A1a, D
(see Appendix 2). Numbers have declined from 8700 birds
in 1937 (Lehmann 1941) to 1584 birds in 1980 (Lawrence
and Silvy 1980, Morrow et al. 1996, Silvy et al. 1999); the
total population remaining in the wild in 1999 was 46 birds
in two isolated populations in Texas that were largely supported by releases of captive-reared birds (N. Silvy, pers.
comm).
Taxonomy: Two geographically isolated subspecies are
recognised, T. c. pinnatus (greater prairie chicken) and T. c.
attwateri (Attwater’s prairie chicken). A third subspecies,
the heath hen T. c. cupido, is extinct.
Distribution: Central North America. T. c. pinnatus and T.
c. attwateri were originally found in eastern portions of
Great Plains from Minnesota, Wisconsin, and Michigan
south through southern Texas. T. c. cupido was found in
north-eastern USA including the states of Massachusetts,
Connecticut, New York, Pennsylvania, New Jersey, and
Maryland. T. c. pinnatus responded positively to initial
increases in agriculture throughout central and western portions of the Great Plains. Areas of expansion included the
Canadian provinces of Alberta, Saskatchewan, and
Manitoba, and the state of Colorado. Currently, T. c.
pinnatus is restricted to Oklahoma, Kansas, Nebraska,
South Dakota, North Dakota, and small portions of
Colorado, Minnesota, Wisconsin, Illinois, Iowa, and
Missouri. T. c. attwateri is restricted to small isolated areas
in south-eastern Texas (see stars on distribution map 3.16).
Population size and trend: T. c. cupido became extinct in
the 1930s after many years of dramatic declines; exploitation is thought to have played an important role. T. c.
attwateri declined from 8700 birds in 1937 (Lehman 1941)
to 1070 birds in 1967 (Lehmann 1968); by 1999 only 46
birds remained in two isolated populations that were largely
supported by releases of captive-reared birds (N. Silvy, pers.
comm). Consequently, there is an immediate risk of extinction for T. c. attwateri. The subspecies was included in the
Red Data Books in the late 1970s, and its decline could not
be stopped despite extensive conservation efforts. In con-

Winifred Kessler

Scientific name: Tympanuchus cupido
Linnaeus 1758
Common names: Greater prairie chicken,
pinnated grouse
English
Poule des prairies
French
Gallo de las parades grande
Spanish

trast, although T. c. pinnatus has declined in many regions,
current populations appear to be relatively stable throughout
much of the range. Total population size is estimated at
within an order of magnitude of 600,000 birds (Schroeder
and Robb 1993, M. Schroeder, pers. comm).
Habitat and ecology: Originally, greater prairie chickens
were inhabitants of eastern and southern tall grass prairie
habitats interspersed with oak (Quercus spp.) woodland.
Birds fed, roosted, and nested in grass-dominated habitats
during most of the year. During winter, food habitats shifted
toward buds or mast (acorns), occasionally necessitating
migration between breeding and wintering habitats. Currently, the critical winter food throughout most of range is
grain, frequently corn and soybeans. Consequently, the configuration of cropland with adequate mid and tall grass
prairie for nesting and brood-rearing appears to be a significant feature of most occupied habitat. Lack of sufficient
quantity and quality of nesting habitat appears to be the
limiting factor in most areas where greater prairie chicken
populations are depressed or extinct. (See Schroeder and
Robb 1993.)
Hunting and cultural importance: Greater prairie chickens were a game species for aboriginal Americans and the
Europeans that followed them, but their influence on the
population was probably low. Market hunting and poaching
may have had dramatic impacts on some populations during
the late 1800s and early 1900s. The first legislation to
regulate hunting in the north-eastern USA was passed in
1791. Greater prairie chickens currently are receiving more
attention from naturalists and/or bird-watchers as more people learn to appreciate the spectacular breeding display of
birds at leks (booming grounds).
Principal threats: Habitat loss. Although a mixture of
small amounts of cropland with native prairie can be optimal, large-scale conversion of prairie to cropland, woodland, or development resulted in the dramatic loss of greater
prairie chickens throughout most of their original range.
Habitat degradation. Degradation may be caused by a variety of factors including overgrazing by livestock, encroach-
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of genetic diversity may affect the viability of isolated,
remnant populations of greater prairie chickens
(Westemeier et al. 1998a). There is a need to further
investigate the genetic diversity (e.g. Westemeier et al.
1998a, Bouzat et al. 1997, 1998), dynamics (e.g. Peterson
and Silvy 1996, Mckee et al. 1998), dispersal behaviour,
and viability of populations and metapopulations in fragmented habitats.

ment by noxious weeds, alteration of fire regimes, and
fragmentation. Reduction in habitat quality may reduce survival and nesting/brood-rearing success. In Kansas, for example, nearly 90% of the Flint Hills tallgrass prairie is
burned annually in March and April to manage for cattle
grazing. This coupled with early intensive grazing regimes
greatly restricts available nesting and brood rearing cover.
In eastern Kansas, much native warm-season grass pasture
has been converted to cool-season grasses such as tall fescue
which provides no habitat benefit to prairie chickens or
other grasslands birds. In south-eastern Kansas, total lack of
burning has led to extensive encroachment of woody vegetation into grasslands (R. Applegate, pers. comm.).

Habitat management and restoration. Experiments are
rarely conducted to evaluate the long-term impacts of management practices (such as grazing, burning, cultivation,
fragmentation, restoration, and food plots) on populations of
greater prairie chickens. The information necessary to restore degraded habitats adequately is also largely unavailable.

Small population size. Habitat loss and fragmentation have
led to small and isolated populations in some areas. Small
isolated populations may be vulnerable to declines in genetic heterogeneity and fertility, and subsequently to extinction (Westemeier et al. 1998a) (see Small Population Size;
Chapter 2). Due to the small size of the remnant populations,
the extinction of the Attwater’s prairie chicken is probable.

Current conservation measures: Legal protection.
Greater prairie chickens are legally protected throughout
their range. States permitting a regulated harvest include
Kansas, Nebraska, South Dakota, North Dakota, Minnesota,
and Wisconsin. T. c. attwateri is federally listed and protected as an ‘Endangered’ species. It also is included in
CITES Appendix I which almost completely prohibits international trade. There are some trade restrictions for the UK
and some Asian countries as well (see table 3.16).

Pesticides and herbicides. Herbicide treatment of rangeland
may result in the loss of cover for nesting, brood-rearing,
and loafing. Pesticides may directly poison birds or indirectly affect birds by reducing the abundance of invertebrates.

Habitat improvement. Manipulation of grazing by livestock
and the controlled use of fire are the primary tools used to
improve the quality of habitat. Because nesting and broodrearing habitat is usually considered to be a limiting factor,
efforts are directed toward increasing the protective cover of
grasses in most areas, decreasing the grass cover in portions
of Texas and Missouri, and decreasing encroachment by
trees in Wisconsin and Minnesota. The CRP, a US federal
agricultural conservation programme (see Habitat Management; Chapter 2), has resulted in conversion of millions of
hectares of cropland to potential habitat for greater prairie
chickens. This programme is seen as a major factor in the
recent stabilisation of the populations. It is scheduled to
continue at least until the year 2008. In the long term, a more
permanent substitute in the form of landowner incentives
must be developed because of the lack of guarantee that this
programme will be renewed after its expiration.

Research needs: Monitoring and assessment. Information
on sex ratio, lek attendance by males and females, and lek
stability is needed so that lek surveys can be used to adequately monitor populations of greater prairie chickens
throughout their range. Because of the importance of the lek
mating system in this species, and the reliance on counts of
lekking males for monitoring populations, there is a need to
understand the relationship between number of lekking
males to numbers of females and total population size.
Population dynamics. The influence of habitat and predation on adult survival, nest success (e.g. Mckee et al. 1998),
and survival of juveniles to the age of recruitment remains a
poorly understood aspect of greater prairie chicken life
history. Additional research needs include the impact of
harvesting on population dynamics and viability.
Landscape ecology. There is a crucial need to understand
the landscape use of the greater prairie chicken (e.g. Mckee
et al. 1998). These birds do not use and occupy small habitat
patches except under intensive management such as that
provided in Illinois, Wisconsin, and other edges of the
occupied range. Few studies of greater prairie chickens have
been conducted in the existing core areas of the range such
as Kansas, where populations utilise a landscape that is
comprised of extensive grasslands with small areas of cropland, developments, and woody cover (R. Applegate, pers.
comm.).

Predator control. Predator control may increase the nesting
success of greater prairie chickens. However the long-term
effects of predator control on population viability are not
known. Because the political ramifications of predator control are likely to be negative, it is possible that predator
control efforts should be re-directed toward manipulations
of habitat.
Competitor control. Ring-necked pheasants Phasianus
colchicus are removed in portions of Illinois where they
parasitise greater prairie chicken nests (Westemeier et al.
1998b).

Habitat fragmentation and population viability. Research in
Illinois indicated that reduced breeding success due to loss
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large and genetically healthy populations. The CRP (see
Habitat Management; Chapter 2) has the potential to provide millions of hectares of habitat for greater prairie
chickens throughout their range but must be regarded as a
temporary solution. The programme is currently designed to
produce relatively high quality prairie with a diversity of
native grass and herb species. A permanently funded landowner incentive programme will be necessary in order to
assure the future of species.

Food and water provision. Because greater prairie chickens
clearly use cropland during winter, food plots are often
provided. However specific food plots and water provision
have not been shown to influence populations on a large
scale.
Re-introduction. Translocations of birds into formerly occupied habitats have mostly been unsuccessful. The reasons
are seen as inadequate habitat at the release site and poor
survival and reproductive success of the translocated birds.

Maintaining and restoring spatial connectivity.
Maintaining and restoring spatial connectivity among local
populations seems to be vital. The fate of Attwater’s prairie
chicken indicates that once populations and habitat have
become small and isolated, the chances for population restoration are poor. Preventive measures are needed for the

Captive breeding. Captive breeding is used as a last resort
for T. c. attwateri in an effort to prevent extinction. There
are no examples so far of captive breeding successfully
producing or augmenting a wild population, but the
subspecies may be preserved in captivity.
Translocation. Re-introductions have been mostly unsuccessful, usually because of inadequate habitat at the release
site. Projects in Colorado, Missouri, and Iowa may be regarded as positive exceptions (M. Schroeder, pers. comm).
Translocations are likely to be used more in the future to
increase genetic heterogeneity and fertility of small isolated
populations; a study in Illinois provides an example
(Westemeier et al. 1998a).

Map 3.16 Greater Prairie Chicken – distribution.

Priority conservation needs: The conservation of
Attwater’s prairie chicken, a subspecies that is globally
endangered, has highest priority among actions for the
greater prairie chicken. Recommendations concerning
Attwater’s prairie chicken are described in Chapter 4.
Below, general conservation needs for the greater prairie
chicken are suggested.
Habitat preservation and restoration. There is a need to
manage habitats actively in the core of the range to maintain
H Attwater’s Prairie Chicken
Table 3.16 Greater Prairie Chicken
Country

Red
List1

Canada
USA
USA T. c. attwateri

x
x

Legal protection2 Hunting3
TP PP
x x
x
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x
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x
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Conservation measures6
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x
x

x
x

x
x

x

x

x
x

x

Non-range countries (refers to T. c. attwateri)
Japan
x
x
x
Malaysia
x
x
Singapore
x
x
UK
x
x
1 Red List: x listed as threatened, – not listed
2 Legal Protection: TP total protection, PP partial protection, NT possession and/or national trade prohibited or regulated, IT international trade
prohibited or regulated
3 Hunting: L legal, P poaching, R regionally restricted, S restricted hunting season, M males only, – no hunting
4 Population size: estimated number of individuals; Trend: + increasing, – declining, 0 stable, ? trend unknown.
5 Threats: S small population size, F habitat loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure
activities, O other threats
6 Current conservation measures: S surveys, M monitoring, H habitat management, C captive breeding, R restocking/re-introduction, E education,
O other measures
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listing as a ‘threatened’ or ‘endangered’ species currently
under consideration.

remaining larger populations and metapopulation systems.
Restoration of habitats should include development of corridors between isolated populations.

Taxonomy: Monotypic; no subspecies recognised.
Lesser and greater prairie chickens are easily confused.
Greater prairie chickens are slightly larger and appear uniformly dark on the back whereas lesser prairie chickens
have fine barring on the back. Also, the air sacs of the
greater prairie chicken are golden-yellow whereas those of
the lesser prairie chicken are red-orange. Lesser prairie
chickens have finer barring on the breast.

Design and application of conservation plans. Landscape
scale conservation plans for each population of greater
prairie chickens should be designed with the aid of public
and private landowners and interested citizens. The
conservation plans should include appropriate recommendations for habitat management, restoration, configuration, and acquisition in order to maintain long-term
population viability. Efforts should be made with reasonable speed to apply management recommendations in conservation plans.

Distribution: Originally found in south-western portions of
the Great Plains in south-eastern Colorado, south-western
Kansas, western Oklahoma, northern Texas, and eastern
New Mexico. The species may have responded positively to
initial increases in agriculture by expanding northward to
southern Nebraska and perhaps also eastward to western
Missouri. Currently, the range is restricted to relatively
small and scattered portions totaling about 8% (R.
Applegate, pers. comm.) of the original range. In North
America, the lesser prairie chicken has the smallest population size and most restricted distribution of all the grouse
species (see Giesen 1998).

Correspondents: Roger Applegate, Rick Baydack,
Kenneth Giesen, Michael Morrow, Markus Peterson,
Michael Schroeder, and Nova Silvy.
Key publications:
Lehmann, V.W. 1941. Attwater’s prairie chicken: its life
history and management. U.S. Fish and Wildlife
Service, North American Fauna 57.
Schroeder, M. and Robb, L. 1993. Greater prairie chicken.
The birds of North America, No. 36. The birds of North
America, Inc., Philadelphia, PA.
Silvy, N.J., C.P. Griffin, M.A. Lockwood, M.E. Morrow,
and M.J. Peterson. 1999. Attwater’s prairie chicken: a
lesson in conservation biology research. Pages 153-162
in W.D. Svedarsky, R.H. Hier, and N.J. Silvy, editors.
The greater prairie chicken: a national look. Minnesota
Agricultural Experiment Station Miscellaneous
Publication 99-1999. University of Minnesota, St. Paul,
Minnesota, USA.
Westemeier, R.L., Brawn, J.D., Simpson, S.A., Esker, T.L.,
Jansen, R.W., Walk, J.W., Kershner, E.L., Bouzat, J.L.,
and Paige, K.N. 1998a. Tracking the long-term decline
and recovery of an isolated population. Science
282:1695-1698.

Population size and trend: Historically, the lesser prairie
chicken increased temporarily with the advent of agriculture. Since the 1800s the population size may have declined by about 97%. However, there were no surveys until
the mid 20th century and during at least the first half of the
19th century the lesser and greater prairie chickens were
considered the same species. Historical observations do not
even distinguish between these and sharp-tailed grouse (R.
Applegate, pers. comm.). Therefore, the extent of the early
decline is uncertain.

Photo 3.17
Lesser Prairie
Chicken.

For an extended list of references on the species see
Schroeder and Robb (1993) and Silvy et al. (1999). All
publications referred to in the text are listed in the
References section.

Lesser Prairie Chicken
Common names: Lesser prairie chicken
Tétras pâle
Gallo de las praderas chico

Linnaeus
1758
English
French
Spanish

Kansas Dept. of Wildlife and Parks

Scientific name: Tympanuchus pallidicinctus

Conservation status: IUCN 1996 – Lower Risk (least
concern); CITES 1998: not listed in Appendices; national
Red Data Books – listed in some states of the USA; federal
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Since 1963, the species has declined by 78%. Most evidence
indicates that the declines are continuing based on current
lek surveys, however in some areas, there have been
increases in the past two years (R. Applegate, M. Schroeder,
pers. comm.). Spring densities of displaying males vary
greatly between years and range from 0.2 to 11.8 males/km²
in various areas. Total population size has been crudely
estimated between 10,000 and 25,000 birds (K. Giesen,
pers. comm); the current size of the overall breeding population may be less than 10,000 individuals (M. Schroeder
pers. comm.), but actual numbers remain unknown. Most
populations are less than 1000 birds in size.
Habitat and ecology: Lesser prairie chickens were originally inhabitants of the southern Great Plains which were
dominated by mid grass prairie mixed with shinnery oak
(Quercus havardii) or sand sagebrush (Artemisia filifolia).
At present, the species is most common in sandy dwarf
shrub-mixed grass vegetation, sometimes interspersed with
short grass habitats. Densities are believed to be generally
higher in shinnery oak than in sand sagebrush habitats.
Although lesser prairie chickens may use scattered areas of
cropland, the overall effect of conversion of prairie to cropland is negative. Leks are mostly located in sparse vegetation and in elevated locations such as knolls or ridges. In
winter, the birds make more use of small-scale agricultural
fields. Lesser prairie chickens feed on insects, seeds, leaves,
buds, and cultivated grains. In winter, acorns are a major
food item in shinnery oak region. Some movements of up to
approx. 10km may occur between seasonal habitats (see
Giesen 1998).
Hunting and cultural importance: Lesser prairie chickens
were a game species for native Americans and the
Europeans that followed them, but their influence on the
population was probably low. Market hunting and poaching
may have had dramatic impacts on some populations during
the 1800s and early 1900s. The first legislation to regulate
hunting was passed in 1861 in Kansas. Hunting seasons
were closed in Colorado in the early 1900s, and in the other
states for various periods in response to population trends.
At present, limited hunting is allowed in Kansas and Texas;
the total annual hunting bag has been estimated as <1000
birds. In general, the effects of hunting on population dynamics are believed to be low. Lesser prairie chickens currently are receiving more attention from naturalists and
bird-watchers as more people learn to appreciate the spectacular breeding display of birds on leks (gobbling grounds).
Principal threats: Habitat loss and degradation. The lesser
prairie chicken has declined primarily because of loss, fragmentation, and degradation of sand sagebrush and shinnery
oak rangelands due to agriculture. Large-scale conversion
of prairie to cropland has resulted in the dramatic loss of
lesser prairie chickens throughout most of their original
range. Degradation due to overgrazing by livestock has
reduced the quality of most remaining prairie habitats; reduction in habitat quality may reduce survival and nesting

and brood-rearing success. Also, oil and natural gas development have possible implications (R. Applegate, pers.
comm.)
Small population size. Small isolated populations may be
vulnerable to declines in genetic heterogeneity and fertility,
leading to extinction (see Small Population Size; Chapter2,
Westemeier 1998).
Pesticides and herbicides. Pesticides may directly poison
birds or indirectly affect birds by reducing the abundance of
invertebrates. Herbicide treatment of rangeland may result
in the loss of cover for nesting, brood-rearing, and loafing.
This is especially true of sagebrush or shinnery oak control
programs.
Research needs: Monitoring and assessment. Inventory
methods rely on counts of males at the lek. Existing lek
survey methods measure population trends but do not provide a size or density estimate. For estimating population
size and trends the proportion of males attending leks and
the sex ratio in spring need to be better understood. Information on sex ratio, lek attendance by males and females,
and lek stability is needed so that lek surveys can be used
adequately to monitor populations of lesser prairie chickens
throughout their range.
Population dynamics. The influence of habitat and predation on adult survival, nest success, and survival of
juveniles to the age of recruitment remain a poorly understood aspect of lesser prairie chicken life history. As populations are becoming increasingly fragmented, information
is needed on genetic variability, dispersal, minimum viable
population size, minimum habitat patch size, and metapopulation dynamics in relation to the spatial distribution of
suitable habitats. Additional research needs to include the
impact of harvesting on population dynamics and viability.
Habitat management and restoration. Understanding the
effects of various land use practices (such as grazing, burning, cultivation, etc.) is vital for habitat preservation and
restoration for the lesser prairie chicken. Applied experiments are rarely conducted to evaluate the long-term impacts of management practices on populations of lesser
prairie chickens. The information necessary to restore degraded habitats is largely unavailable.
Current conservation measures: Legal protection. Lesser
prairie chickens are legally protected throughout their
range. The only states permitting a regulated harvest are
Kansas and Texas. The species is currently under consideration for federal (USA) listing as ‘Threatened’ or
‘Endangered’.
Monitoring. Generally, two indices are used to assess population trends: numbers of lekking males and the number of
leks; both show great annual and geographic variation.
Habitat improvement. Manipulation of grazing by livestock
is the primary tool used to improve the quality of habitat.
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Map 3.17 Lesser prairie chicken – distribution.

Because nesting and brood-rearing habitat are usually considered to be a limiting factor, most efforts are directed
toward increasing the protective cover of grasses. The CRP
(see Habitat Management; Chapter 2 ) has resulted in conversion of thousands of hectares of cropland to potential
habitat for lesser prairie chickens, with mixed success. CRP
plantings vary in composition and density of grasses, and
thus in habitat suitability for lesser praire chickens, from one
area to another. For example, in Oklahoma, they are predominately bermuda grass whereas in Kansas they are comprised of native short and mixed grasses (R. Applegate, pers.
comm.).
Re-introduction. Re-introduction or restocking by transplantations of lesser prairie chickens trapped in the wild
have been tried at least 12 times, but all failed. The lack of
adequate habitat at the release site appeared to be the primary explanation (M. Schroeder, pers. comm).
Food and water provision. Provision of extra food and water
have not been shown to influence populations on a large
scale.

private lands there should be an incentive programme for
landowners to protect and maintain populations on their
lands.

Priority conservation needs: Conservation plans.
Conservation plans for each population of lesser prairie
chickens should be designed with the aid of public and
private landowners and interested citizens. The conservation plans should include appropriate recommendations for habitat management, restoration,
configuration, and acquisition in order to maintain longterm population viability, and all this should be done
quickly.

Monitoring. Intensive population monitoring is necessary to
identify population sinks and to locate isolated populations
facing genetic bottlenecks.
Correspondents: Roger Applegate,
Kenneth Giesen, and Mike Schroeder.

Rick

Baydack,

Key publication:
Giesen, K. M. 1998. Lesser prairie chicken. The birds of
North America, No. 364. The birds of North America,
Inc., Philadelphia, PA.

Habitat preservation and restoration. Nesting habitat needs
to be improved through better management of livestock
grazing and restoration of native rangelands. There is a need
for both protection and active management of occupied
habitats and restoration of habitat corridors between isolated
populations. Because most lesser prairie chickens occur on

For an extended list of references on the species see Giesen
(1998). All publications referred to in the text are listed in
the References section.

Table 3.17 Lesser Prairie Chicken.
Country Red List1
USA

x

Legal protection2
TP

PP NT

x

x

Hunting3

IT

Population4
Size

L, S, R

Trend

10–25,000 0/-

Threats5
S

F

H

x

x

x

P

E

Conservation measures6
D

O S

M

H

x

x

C

R

E

x

1 Red List: x listed as threatened, – not listed
2 Legal Protection: TP total protection, PP partial protection, NT possession and/or national trade prohibited or regulated, IT international trade
prohibited or regulated
3 Hunting: L legal, P poaching, R regionally restricted, S restricted hunting season, M males only
4 Population size: estimated number of individuals; Trend: + increasing, – declining, 0 stable, ? trend unknown.
5 Threats: S small population size, F habitat loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure
activities, O other threats
6 Current conservation measures: S surveys, M monitoring, H habitat management, C captive breeding, R restocking/re-introduction, E education,
O other measures

74

O

4. Recommended conservation and research priorities
Rationale

Recommended actions

The major objective of this Action Plan is to identify conservation and research priorities for the grouse from a global
perspective. In this rationale, conservation actions for globally threatened species are rated higher than those for
threatened subspecies and for regional and local populations. In the species’ accounts in Chapter 3, general research
and conservation needs for each individual species are outlined. In this chapter, the focus is on the three species of
grouse (Chinese grouse, Caucasian black grouse, Siberian
grouse) that are globally listed as Near Threatened
according to the IUCN 1996 Red List of Threatened
Animals, and on two subspecies (Attwater’s prairie chicken,
Cantabrian capercaillie), and a newly described, but not yet
officially recognised, species (Gunnison sage grouse) that
the Grouse Specialist Group (GSG) propose to be considered
as Threatened (see Chapter 3 for details) according to the
IUCN Red List categories (IUCN 1996; see Appendix 2). In
this chapter, we first treat the three species in the order of
smallest population size, then the two subspecies in the
order of threat categories, and finally the newly proposed
species.
The overall goal of all conservation recommendations
given in this chapter is to strengthen the viability of the Near
Threatened and Threatened species and subspecies of
grouse. Conservation priorities are those activities which
appear to be urgent (according to IUCN threat categories)
and which are believed to have a good chance of
implementation within the next five years, i.e. 2000-2004.
The recommendations provide a preliminary project outline
that may be used as a basis to develop a detailed project
proposal. All proposed projects are described in a standard
format and were drafted by leading experts on the different
taxa. These people can also serve as key contacts for implementation. All recommendations are meant as suggestions.
In many cases, alternative or additional approaches are
possible and necessary. Some of the suggested projects
could be incorporated within larger, perhaps multi-species
or ecosystem conservation programmes. In most cases, suggested projects could also be split into several parallel or
successive steps.
Also beyond the recommendations given in this chapter,
the Action Plan can be used as a basis for new research.
Scientists and students around the world should be encouraged to suggest their own, conservation-oriented research ideas to the GSG. Research needs for each species
have been sketched in Chapter 3. If endorsed by the GSG,
project proposals may stand a good chance to find national
or international financial support.

Chinese Grouse
Conservation status: IUCN 1996 – Lower Risk (near
threatened); CITES 1998 – not listed in Appendices;
national Red Data Books – China (Wang 1997).
Range highly fragmented, contracting. Total population
size estimated at >10,000 birds, declining; rate of decline
unknown. Conservation status insufficiently clarified. The
species may be close to qualifying to be listed as Vulnerable
under criteria VU; A1a,b,c or C1,2a (see Appendix 2);
therefore population trends and structure need to be clarified. Major threats are habitat loss and deterioration related
to increasing land-use and forest exploitation, particularly
large-scale clearcutting (see Chinese Grouse Species
Account; Chapter 3).
Recommended priority projects
Project 1 (in progress)
Landscape ecology of Chinese grouse and effects of habitat fragmentation
Objectives
• To assess the distribution and population density of
Chinese grouse in relation to habitat fragmentation
patterns.
• To collect basic information on dispersal behaviour,
rates, and distances of Chinese grouse.
• To estimate minimum spatial requirements of viable
populations.
Justification
Throughout its range, the remaining habitats of Chinese
grouse are highly fragmented. Research into the effects of
habitat fragmentation on population dynamics and persistence of Chinese grouse has been started by Sun Yue-Hua
of the Chinese Academy of Sciences at Beijing and needs to
be continued. Better knowledge of the spatial distribution of
habitats and the response of populations to habitat fragmentation patterns is needed to formulate minimum spatial
requirements to maintain populations and metapopulations.
The closely related hazel grouse is known as a poor disperser that is very reluctant to cross open landscape between
forest patches (see Swenson 1991); therefore, habitat fragmentation may lead to isolated populations with poor survival chances.
Project description
Habitat fragmentation patterns (patch size and isolation,
distance between patches, existence of potential movement
corridors between patches and distribution ranges) can be
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assessed with the help of satellite images and other remote
sensing techniques. The presence and population density of
Chinese grouse should be surveyed in the field in relation to
fragmentation patterns. Radio-tracking studies, particularly
of broods and juveniles, should be continued in order to
understand how Chinese grouse cope with fragmented habitats and to learn more about dispersal behaviour, dispersal
rates and distances. The results should be used to model
population viability in relation to fragmentation patterns and
to formulate minimum spatial requirements of viable populations and metapopulations.
This project was started in a 60x60km study area in the
Lianhuashan Mountains, Gansu Province. Different parts of
the project have received some initial funding from various
sources. The Stiftung Avifauna Protecta (SAP) provided a
small grant in 1998. As part of a contract between The
National Natural Sciences Foundation of China (NSFC) and
the Deutsche Forschungsgemeinschaft (DFG) landscape
ecological research was started on a larger scale in 1999.
The BP Conservation Programme provided small grants in
1999 and in 2000. Finances for the continuation and completion of the project are still lacking.

Chapter 2). To restore and maintain linkages and exchange
between the remaining populations may be vital to ensure
the persistence of the species.
Project description
The project is structured in three hierarchical steps. It can be
organised in combination with project 3.
1. Population surveys. The distribution and status of the
species need to be assessed throughout its range using
well-designed standard methodology. Surveys within
protected areas should have highest priority (see
Chinese Grouse Species Account). The Chinese grouse
has been confirmed as resident in some reserves (R);
here, its status and population density should be assessed. The species’ presence is uncertain in other reserves
(?); here, its occurrence and status should be evaluated:
Gansu Province:
Baishuijiang Natural Reserve, Wen County (?)
Gahai-Zecha Natural Reserve, Luqu County (R)
Guozhagou Natural Reserve, Zhuoni County (?)
Liancheng Forest Park, Yongdeng County (R)
Lianhuashan Natural Reseve, Kangle County (R)
Qilianshan Natural Reserve, Zhangye County (R)

Time scale
Research at Lianhuashan Mountains started in 1998.
Further study areas to be started in 2000–2004.
Research at Lianhuashan Mountains to be completed in
2004.
Project completed in 2005–2010.
Author: Sun Yue-Hua
Contacts: Sun Yue-Hua, Siegfried Klaus

Qinghai Province:
Beishan Forest Park, Beishan County (R)
Mengda Natural Reserve, Xunhua County (?)
Sichuan Province:
Baihe Natural Reserve, Jiuzhaigou County (?)
Fengtongzhai Natural Reserve, Baoxing County (R)
Huanglongsi Natural Reserve, Songpan County (?)
Jiuzhaigou Natural Reserve, Jiuzhaigou County (R)
Tangjiahe Natural Reserve, Qingchuan County (R)
Wanglang Natural Reserve, Pingwu County (?)
Wolong Natural Reserve, Wenchuan County (R)
Xiaozhaizigou Natural Reserve, Beichuan County (?)

Project 2
Assess, maintain, and restore connectivity between local
populations
Objectives
• To assess the distribution and status of the Chinese
grouse throughout its range, and particularly in the
existing protected areas (step 1).
• To assess the degree of isolation of habitats and
populations (step 2).
• To strengthen the existing protected area network
through the creation of new reserves and/or habitat
corridors in order to maintain or restore links
between populations (step 3).

Yunnan Province:
Baima Snow Mountain Natural Reserve, Deqing County (?)
Haba Snow Mountain Natural Reserve, Zhongdian County (?)
2. Assess connectivity between populations. Once the
distribution of the species in all existing nature reserves
has been established, the potential links between these
populations should be assessed. Here, habitat studies
using remote sensing techniques, field surveys of habitats and potential movement corridors outside protected
areas, as well as genetic methods to study variability
among populations are recommended.

Justification
High demands for farmland, timber, and firewood result in
continuing destruction of forests in the range of Chinese
grouse. The effects are the ongoing loss and fragmentation
of its habitats. Many populations have become small and/or
isolated in the remaining forest islands. Fragmentation of
habitats and isolation of populations are major threats to
Chinese grouse, because small isolated populations are generally highly vulnerable (see Small Population Size;

3. Strengthen the protected area network. After the linkages between populations of the existing reserves have
been assessed, the protected area network should be
strengthened by designing and implementing new reserves and habitat corridors in order to connect isolated
populations.
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2. Guidelines for grouse habitat preservation and
forestry. Guidelines for grouse habitat preservation in
managed forests should be drafted based on existing
knowledge, and should be refined and revised based on
the results from step 1. Key factors of forest composition
and structure need to be identified from small (<1ha) to
large scales (size and shape of total forest patch). Sylvicultural practices compatible with Chinese grouse habitat preservation should be identified and described in
co-operation with grouse biologists and sylviculturists.
Methods for monitoring key habitat factors and grouse
populations should be prescribed to evaluate the success
of the programme.

Time scale
Step 1: to be started between 2000–2004
Step 2: to be started between 2000–2004
Step 3: to be started 2005–2010
Author and contact: Sun Yue-Hua
Project 3
Integrate forestry practices and habitat conservation
Objectives

• To research the effects of various cutting regimes on
Chinese grouse population density and persistence
(step 1).
• To develop guidelines on how to integrate Chinese
grouse habitat preservation with forest utilisation
(step 2).
• To apply Chinese grouse habitat preservation
guidelines in forest management by the state forest
administrations (step 3).

3. Implementation. Finally, the guidelines for grouse
habitat preservation should be applied in forest management by the state forestry administration. The success of
the programme should be evaluated by monitoring key
habitat factors and grouse population trends.
Timescale
Step 1: to be started between 2000-2004
Step 2: to be started between 2000-2004
Step 3: to be started 2005-2010

Justification
Chinese grouse are known to occur in some second-growth
habitats although grouse numbers seem to decrease after
logging. The effects of various sylvicultural practices on
grouse population dynamics are not well understood. In
most of the bird’s range, the predominating sylvicultural
technique has been selective felling of different intensities.
According to forestry regulations, a maximum of 40% of the
trees may be logged. However, in practice the felling rate
often exceeds this limit. To assess the effects of various
forestry practices on the persistence and population density
of Chinese grouse, a series of surveys is needed in different
types of managed forests with different regimes, including
both newly cut primary habitats and second-growth forests;
also, populations should be monitored before and after felling. The results are important to give advice to the forestry
administration on how to integrate forestry operations and
grouse habitat conservation.

Author and contact: Sun Yue-Hua

Caucasian Black Grouse
Conservation status: IUCN 1996 – Lower Risk (near
threatened)*; CITES 1998 – not listed in Appendices; Red
Data Book of European Vertebrates 1997 – Insufficiently
known; national Red Data Books – listed in all range
countries (Armenia, Azerbaijan, Iran, Georgia, Turkey,
Russia)
Range highly fragmented, contracting. Conservation status insufficiently clarified. Estimates of total population size
vary between 10–100,000 birds. Declining: rate of decline
unknown. Habitat degradation due to cattle grazing and
shepherding, predation by feral and shepherd-dogs, and
illegal hunting are believed to be major threats to the species.

Project description
The project is structured in three hierarchical steps. It can be
conducted in combination with project 2.

Recommended priority projects
Project 1
Survey of the Caucasian Black Grouse in Eastern
Karadeniz Mountains, Turkey

1. Population surveys. As a first step towards integrating
sylvicultural practices and Chinese grouse conservation,
the effects of various felling regimes on Chinese grouse
populations should be assessed by comparing populations in different types of managed forest and by monitoring population dynamics before and after cutting.
Population surveys should be conducted by well-designed standard methods and result in data on relative
population size, density, and structure; data analyses
should reveal key habitat factors explaining the variation
in observed population parameters.

Objective
• To establish the distribution, population and
conservation status of the Caucasian black grouse in
Eastern Karadeniz Mountains, Turkey.
*BirdLife International propose to list the Caucasian black grouse
as “Data Deficient” instead of “Near Threatened” in the next
update of the IUCN Red List of Threatened Animals because of a
lack of recent data on population numbers and threats for the
majority of the range (A. Stattersfield, pers. comm.).
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(Milli Parklar Av-Yaban Hayati Genel Mudurlugu),Gazi,
Ankara, Turkey; DHKD (Dogal Hayati Koruma DernegiTurkish Society for the Protection of Nature), Bebek,
Istanbul, Turkey (contact via Sagdan Baskaya).

Justification
The Caucasian black grouse is very limited in its distribution, and its range is highly fragmented. In Turkey, the
species mainly occurs in an area of some 5500km² in the
Eastern Karadeniz mountains; this south-westernmost part
of the species’ range in north-eastern Turkey is probably
genetically and demographically isolated. The major threats
are habitat degradation, loss, and fragmentation, as well as
illegal hunting. The population and conservation status of
the species in Turkey is unknown. The study will provide
the basic information necessary to design and implement a
conservation and management plan for the species in
Turkey. Future actions under consideration include establishing a ranger system to fight illegal hunting, designating
protected areas, developing habitat preservation measures,
and designing and implementing education and public
awareness campaigns.

Project 2
Survey of Caucasian Black Grouse in the Greater and
Lesser Caucasus, Georgia
Objectives
• To establish the distribution and conservation status
of Caucasian black grouse and its habitats in
Georgia.
• To identify threats and conservation needs.
Justification
Georgia is the country with the second largest proportion of
the range of the Caucasian black grouse. The distribution
and conservation status of the Caucasian black grouse, however, are insufficiently known. The Georgian range has been
estimated at c. 12,000km²; information on population size
and trends, as well as on size, fragmentation, and potential
degradation of the habitat is needed to identify threats and
conservation needs. No direct conservation measures are
being taken for the species in Georgia. The project will
provide information on Caucasian black grouse that will
contribute to its conservation throughout its range. Development and implementation of a management plan for the
Caucasian black grouse in Georgia are the next steps to
follow.

Project description
The project will be conducted throughout the Eastern
Karadeniz Mountains from the Melet River in the West to
the Georgian Border in the East. Ten sampling points will be
determined throughout the study area based on potential
habitat types for the species. At every point, the following
observations will be made: (i) habitat use and selection, (ii)
population densities (number of displaying cocks), (iii)
threats facing the species (predators, illegal hunting, habitat
degradation etc.). The study will be realised in three field
seasons, a fourth year will be used to analyse the data.
Parallel to the field studies, public awareness and education
campaigns will be organised and launched. To accomplish
this, a series of public seminars will be organised. To make
these efforts more appealing, several posters will be designed and distributed among interest groups.
The project shall be conducted by the Faculty of Forestry,
Karadeniz Technical University, under the leadership of
Sagdan Baskaya. Two Associate Professors and several
graduate students are interested in joining the project. The
proposal is supported by the Karadeniz Technical
University-Trabzon, the Turkish Ministry of Forestry –
General Directorate of National Parks Game and Wildlife
(Milli Parklar Av-Yaban Hayati Genel Mudurlugu), the
Turkish Society for the Protection of Nature (DHKD; Dogal
Hayati Koruma Dernegi), and the local Hunting Clubs of
Trabzon, Rize and Artvin.
The total costs of the project have been estimated as
US$7000 (excluding salaries).

Project description
As an initial step of the project, a 6000km² study area is
proposed in the eastern part of the Greater Caucasus in
Georgia, comprising the entire subalpine and alpine vegetation zones (1900 – 3000m altitude). The eastern part of the
Greater Caucasus is most heavily affected by sheep grazing
and conservation measures for the Caucasian black grouse
and its habitat appear to be most urgent. The subalpine part
of the area is predominated by deciduous forests and
Caucasian rhododendron. Due to its geology, the landscape
is highly structured with numerous gorges and ravines.
Vehicular access is poor or impossible. Administratively the
study area is shared by Kazbegi, Dusheti, Akhmeta, Telavi,
Kvareli and Lagodekhi districts. The research will be
carried out by an all-Georgian research team under the
leadership of Alexander Gavashelishvili of the Georgian
Center for the Conservation of Wildlife (GCCW) in
co-operation with the Ministry of Environment of Georgia.
Field techniques such as mapping of habitat structures and
of direct and indirect grouse signs will be used for the
survey.
This initial phase of the project will also be used to
develop and establish census methods and other field techniques, that subsequently can be applied in all ranges of the
Caucasian black grouse in Georgia.
The data will be made available to the Georgian government (the Ministry of Environment of Georgia) when for-

Timescale
The project shall be started in the spring of year 2000;
surveys should be completed after three field seasons,
analyses shall be completed by the end of 2004.
Author and contact: Sagdan Baskaya
Further contacts: Karadeniz Technical University, Faculty
of Forestry, 61080, Trabzon, Turkey; Ministry of Forestry –
General Directorate of National Parks Game and Wildlife
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mulating national conservation policy, and to outside
agencies aiding conservation development (World Bank/
GEF Georgia Conservation of Forest Ecosystems Project).
Studies such as this are important opportunities for raising
local conservation awareness and contribute to the Georgian
capacity for self-reliant conservation research and policy
implementation.

1995–1997. This local population, probably under significant human pressure, suffers from illegal hunting and
cattle grazing. Surveys in an area 80–100 miles north of
Yerevan in north-western Armenia are planned to confirm
information that Caucasian grouse occur in the mountains
north of Stepanovan. Access to all study areas is relatively
easy.

Timescale
Project to be started between 2000–2004; two years might
be needed to complete the initial study in the eastern part of
the Greater Caucasus. The project can be extended to further
study areas as funds become available.

Methods. The approaches include transect counts, the
registration of birds at the leks, and inspection for illegal
hunting in collaboration with local authorities. The field
work will be carried out in spring (May–July) and autumn
(September–November).

Author and contact: Alexander Gavashelishvili

Official support and co-operation. The approach of this
project was approved by the National Forest Service
(“Armforest”) of the Ministry of Nature Conservation of
Republic of Armenia. The political, social as well as administrative problems will not hinder the project’s work. The
project will collaborate with the following Armenian
organisations: the American University of Armenia will
provide a field vehicle, the Institute of Zoology will provide
some equipment; Yerevan Zoo will provide the field assistant; the Ministry of Nature Conservation will provide
permissions and organise joint inspections for illegal hunting.

Further contacts: Zura Javakhishvili, Iago Kazalikashvili
Georgian Center for the Conservation of Wildlife (GCCW),
Ambrolauri Str.4/2, GE-38060, Tbilisi, Georgia; Irakli
Matcharashvili, The Ministry of Environment of Georgia,
GE-38060, Tbilisi, Georgia
Project 3
Status and illegal hunting of Caucasian Black Grouse in
Armenia
Objectives
• To study the current distribution and abundance of
Caucasian black grouse in Armenia.
• To reveal the extent of poaching and its effects on
the population of Caucasian black grouse.
• To develop measures to control illegal shooting.

Time scale:
The project requires at least 2 field seasons; to be started
preferably 2000.
Author: Alexander Solokha

Justification
Little is known about the Caucasian black grouse in the
southern part of its range. According to preliminary studies
by the author, the total population may number about
100–150 birds in Armenia. Thus, the Caucasian black
grouse is facing a high risk of extinction. Illegal shooting for
meat appears to be a major threat to the species. Related to
the difficult economic situation in Armenia, the state
agencies responsible for wildlife use are mostly unable to
enforce hunting laws and control poaching. Therefore, field
studies are needed to establish the status of the Caucasian
black grouse and to assess the role of poaching on population dynamics. This knowledge will form a basis from
which conservation measures can be developed and
implemented, including the control of poaching, conservation education, and habitat preservation by the control of
grazing.

Contacts: Alexander Solokha, Martin S. Adamian

Project description
Study areas. The study areas will include the subalpine zone
(altitudes between 2000–3500 m) of the mountains in central and north-western Armenia, including treeline habitats,
open slopes, and mountaintops. The main study area is
located 60–80km north of Yerevan near the settlements of
Agveran and Khankavan (where a Field Station of the
University is located) where 20–25 birds were counted in

Project 1
Distribution, habitat relationships, and conservation
status of the Siberian grouse

Siberian Grouse
Conservation status: IUCN 1996: Lower Risk (near
threatened); CITES 1998 – not listed in Appendices;
national Red Data Books – China and Russia.
Limited distribution. Range probably fragmented, contracting. Conservation status insufficiently clarified. Order
of magnitude of total population size estimated at one million birds. Declining probably since the 1970s; rate of decline unknown (Hafner and Andreev 1998; F. Hafner, pers.
comm., S. Klaus, pers. comm.). Major threats are habitat
loss and deterioration related to increasing land-use and
forest exploitation, particularly large-scale clearcutting (see
Siberian Grouse Species Account; Chapter 3).
Recommended priority projects

Objectives
• To establish the distribution, population, and
conservation status of the Siberian grouse throughout
its distribution range.
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• To identify the key elements and limiting factors of

they are unsuitable for Siberian grouse. Other cutting
regimes with a smaller-scale mosaic of cut and uncut stands
however may allow rapid regeneration and are therefore
advantageous for the species (Hafner and Andreev 1998).
The effects of various forestry practices on the persistence
and population density of Siberian grouse need to be understood in order to give advice to the state forestry agencies
and logging companies on how to integrate forestry operations and grouse habitat conservation.
Anthropogenic forest fires have significantly increased
both in extent and frequency. Related to the great demand
for forest products such as venison, fur, berries, herbs,
mushrooms, medicinal plants, etc. for private consumption
and for local and international markets, many people frequent the forests; most forest fires probably result from
camp fires, cigarettes, etc. Siberian grouse do use succession forest after fire, but if the frequency of fires is too
high (<20 years between fires), conifers disappear from
regenerating forests. In the southern part of the range, e.g. in
the Sichote Alin mountains, forest regeneration after fire is
exclusively deciduous, and thus unsuitable for Siberian
grouse. Therefore, the populations in the south are probably
more threatened than those in the north. Prevention and
fighting of forest fires is poor to absent, mostly due to a lack
of funding. To better understand the effects of fire, we need
to know the time for recolonisation of regenerating stands.
The project also is a first step towards the integration of
forest use and grouse conservation.

Siberian grouse habitat.

Justification
Better information on population size and trends, as well as
on size and potential fragmentation of the distribution range
is needed to assess the status of the Siberian grouse according to IUCN threat categories and criteria (see Appendix 2),
and as a basis to identify necessary conservation action. In a
conservation context, better knowledge of the species’ habitat relationships is needed. Siberian grouse occur in a great
variety of different habitat types. The principal structural
and spatial habitat requirements, however, are hardly understood.
Project description
1. Surveys should be conducted throughout the known and
assumed distribution range to confirm the present
distribution limits of the species. These surveys can also
be used to identify basic habitat requirements. This
includes determining the factors limiting the western
and northern distribution.
2. Based on the survey results, research should be
conducted in different parts of the range and in different
types of habitat to identify the key elements of Siberian
grouse habitat.
Timescale
Population surveys to be started between 2000–2004
Research into habitat relationships conducted between
2005–2010

Project description
A series of surveys is suggested in different types of managed forests with different cutting regimes, including both
newly cut primary habitats as well as second-growth forests;
also, populations should be monitored before and after cutting. In addition, research into habitat relationships of
Siberian grouse is suggested in an area with commercial
forestry. To assess the effects of fire on grouse populations,
surveys in regenerating succession forests of different age
should be conducted. Due to natural differences in forest
structure and composition, differences in results between
the northern (mixed regeneration) and southern part
(deciduous regeneration) of the range are to be expected.

Author: Franz Hafner
Contacts: Alexander Andreev, Franz Hafner, Siegfried
Klaus
Project 2
Effects of forestry and fire on Siberian grouse habitats
Objective
• To assess the effects of habitat disturbance by
forestry and fires on the distribution and population
dynamics of Siberian grouse.

Timescale
Population surveys to be started between 2000–2004
Research into habitat relationships conducted between
2005–2010

Justification
Siberian grouse rely on conifers. As long as conifers occur,
the birds may use managed forests and second-growth habitats. However, both forestry and forest fires may
significantly change the structure and tree-species composition of forests, and may thus lead to the degradation,
loss, and fragmentation of grouse habitats.
Siberian grouse disappear from areas with large-scale
clearcutting. The purely deciduous secondary growth following clearcutting is unsuitable grouse habitat. Also, clearcuts usually are not replanted, dominated by grasses, and
natural regeneration may take several decades during which

Author: Franz Hafner
Contacts: Alexander Andreev, Franz Hafner, Siegfried
Klaus
Further reading
Klaus, S., Lieser, M., Suchant, R., Andreev, A. V. 1995. Die
Wälder in der fernöstlichen Amurtaiga Russlands.
Allgemeine Forst Zeitung 14:744–748.
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Oil Company in 1995. A second population of APC with
nine males is found on approx. 12km2 of habitat on the
Attwater´s Prairie Chicken National Wildlife Refuge
(APCNWR; 32km2) in Colorado County. Birds use
additional private lands adjoining APCNWR. A third population in Refugio County with an estimated 838 birds in
1984 is probably now extinct. In spring 1998, six males
were sighted, but none were observed in 1999. Populations
typically are extinct if birds are not observed in two consecutive years.
In January 1993, a Population and Habitat Viability
Assessment for the APC was conducted. Participants concluded that the APC would face eminent extinction if captive propagation was not intensified. Fossil Rim Wildlife
Center (FRWC) had established a captive flock of APC in
1992 and Texas A&M University (TAMU) and Houston
Zoo (HZ) obtained eggs from wild nests in 1994 and successfully started two additional flocks. San Antonio Zoo
(SAZ) obtained birds from Texas A&M University to form
a fourth flock in 1996. Additional breeding facilities are
currently being set-up, the goal is to eventually have 10
rearing facilities.
During fall 1994, reticuloendothiosis virus (REV), which
is an immunosuppressive retrovirus, was first isolated in the
TAMU captive flock. REV has now been isolated from APC
from almost all captive flocks. A wild male from Refugio
County was found positive for REV antibody in 1994.
Another was found in 1998. REV and other diseases have
limited production from the breeding facilities. Efforts are
made to keep all breeding facilities free of REV with known
positive birds being sent to TAMU for disease research,
where they are placed in isolation in indoor facilities to
prevent disease transmission.
Existing populations survived only through supplementation with captive-reared birds. Wild birds were probably
gone from APCNWR by 1998. Supplementation (1996–97)
probably led to increased numbers of APC on TNC lands.
Supplementation of this population began in 1996, when
only six wild males remained. Unfortunately, many ranchers in Refugio County view endangered species and
private-property rights as incompatible. It is possible that
once the original APC in Refugio County are officially
declared extinct, ranchers might accept “experimental populations”. Under the Endangered Species Act (see Legislation; Chapter 2), experimental populations do not carry the
perceived problems associated with private-lands rights
with which endangered populations are burdened.
Future re-introductions, using captive-reared birds, into
Brazoria County on Brazoria National Wildlife Refuge
lands, into Aransas County on Aransas National Wildlife
Refuge lands and in Matagorda County on The Nature
Conservancy’s Mad Island Preserve offer additional possibilities for re-establishment of small populations on public
lands. However, continued brush encroachment from
adjoining lands may limit the potential of these areas.

Attwater’s Prairie Chicken
Conservation status: IUCN 1996 – Tympanuchus cupido
Lower Risk (least concern); CITES 1998 – T. c. attwateri
(Attwater’s prairie chicken) (Appendix I); Attwateri (Annex
A) national Red Data Books – listed in Canada (extinct): T.
c. attwateri listed in the US.
The subspecies T. c. attwateri, Attwater’s prairie
chicken, qualifies to be listed as Critically Endangered
according to the IUCN Red List Categories under criteria
CR; A1a, D (see Appendix 2). Numbers declined from 8700
birds in 1937 (Lehmann 1941) to 1584 birds in 1980
(Lawrence and Silvy 1980, Morrow et al. 1996, Silvy et al.
1999); the total population remaining in the wild in 1999
was 46 birds in two isolated populations in Texas that were
largely supported by releases of captive-reared birds (N.
Silvy, pers. comm).
Recommended priority projects
Project 1
Recovery of Attwater’s Prairie Chicken in Texas, USA
Objective
• To prevent the extinction of the Attwater’s prairie
chicken. This will be accomplished through captive
propagation, supplementation of the two remaining
populations with pen-reared birds, re-introduction of
pen-reared birds to former habitat under public
ownership, and working with private landowners to
provide future habitat for the bird.
Justification
Currently, the Attwater’s prairie chicken (APC;
Tympanuchus cupido attwateri) is the most endangered bird
in the United States. In 1967, when the APC was listed as
Endangered by the U.S. Fish and Wildlife Service (FWS),
approximately 1070 individuals resided in 14 Texas
counties. Its original range extended from the Nueces River
in Texas to Abbeyville, Louisiana, and peak numbers were
estimated at between 300,000 and 1 million individuals on
24,000km2. By 1992, only 456 birds remained on approximately 800km2 in five Texas counties. In spring 1999, 46
birds in two isolated populations occupied about 39km2 in
two Texas counties (Galveston and Colorado). There are
still sizeable public and private areas that appear to offer all
the requisites to support APC. However, populations
became extinct (due to hurricanes, possibly inbreeding,
disease, and/or improper habitat management) at these sites
and most of them are isolated from remaining APC
populations. Repopulating these areas would require reintroduction as well as habitat management.
In spring 1999, the largest population of APC was in
Galveston County where 14 males were seen on display
grounds on one ranch providing about 3km2 of habitat. This
property came under the control of the Texas Chapter of The
Nature Conservancy (TNC) through a donation by Amoco
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worked out with individual landowners who desire to have
APC established on their lands. The SHA not only protects
the landowner’s private land rights when endangered
species are experimentally established on their lands but
offers incentives to improve prairie chicken habitat.

Efforts should begin now on these areas to maximise the
habitat required by APC before future releases are made.
It appears the APC is in the hands of the captive breeding
programmes in the near future. The development of
methods to rear the APC in captivity has been solved,
although disease has been a major problem at all facilities.
Continued supplementation will be needed to support
current populations and re-introductions. However,
supplemental releases and re-introductions are limited to a
few areas and at some point populations must become
self-sustaining if efforts are to be of value. If the cost of
water used for rice farming continues to rise, rice farming
will decrease in Texas and the opportunity to convert some
of these areas back to native prairie and cattle production
will arise. Efforts are needed now to encourage farmers to
return these areas to native prairie. The APCNWR has
developed techniques for converting rice lands back to
native prairie. By sustaining the current populations of APC
through continued supplementation, the time may come
when these populations will naturally repopulate restored
prairies.

Timescale
The proposed project will be conducted over a 5-year
period. Preferably starting in 2000.
Authors and contacts: Nova J. Silvy, Michael E. Morrow
Further reading
Cogar, V. F., Horkel J. D., and Silvy, N. J.. 1977. Cover
requirements of Attwater’s prairie chicken in native gulf
coastal prairie. Proc. Ann. Conf. Southeastern Assoc.
Fish Wildl. Agencies 1977, Pierre, South Dakota.
31:41–50.
Drew, M. L., Wigle, W. L.,. Graham, D. L., Griffin, C. P.,
Silvy, N. J., Fadly, A. M., and Witter, R. L. 1998.
Reticuloendotheliosis in captive greater and Attwater’s
prairie chickens. J. Wildl. Dis. 34:783–791.
Horkel, J. D., and Silvy, N. J. 1980. Possible evolutionary
consideration of creating artificial leks for Attwater’s
prairie chicken. North Am. Prairie Grouse Conf.
1:49–47.
Lawrence, J. S., and Silvy, N. J. 1980. Status of the
Attwater’s prairie chicken—an update. Pages 29–33 in
P. A. Vohs, Jr. and F. L. Knopf (eds.). Proceedings of the
Prairie Grouse Symposium. Stillwater, Oklahoma,
1980. Oklahoma State University Publishing and
Printing, Stillwater, Oklahoma, USA.
Lawrence, J. S., and Silvy, N. J. 1987. Movement and
mortality of transplanted Attwater’s prairie chickens. J.
World Pheasant Assoc. 12:57–65.
Lawrence, J. S., and Silvy, N. J. 1995. Effect of predator
reduction on nest success of Attwater’s prairie chicken.
Proc. Annu. Conf. Southeastern Fish Wildl. Agencies
Nashville, Tennessee, USA, 1995. 49:276–283.
Lehmann, V.W. 1941. Attwater’s prairie chicken: its life
history and management. US Fish and Wildlife Service,
North American Fauna 57.
Lutz, R. S., and Silvy, N. J. 1980. Predator response to
artificial nests in Attwater’s prairie chicken habitat.
North Am. Prairie Grouse Conf. 1:49–47.
Lutz, R. S., Lawrence, J. S., and Silvy, N. J. 1994. Nesting
ecology of Attwater’s prairie-chicken. J. Wildl. Manage.
58:230–233.
Morrow, M. E., Adamcik, R. S., Friday, J. D. and
McKinney, L. B. 1996. Factors affecting Attwater’s
prairie-chicken decline on the Attwater Prairie Chicken
National Wildlife Refuge. Wildl. Soc. Bull.
24(4):593–601
Peterson, M. J. 1996. The endangered Attwater’s prairie
chicken and an analysis of prairie grouse helminthic
endoparasitism. Ecography 19:424–431.
Peterson, J. J., Purvis, J. R., Lichtenfels, J. R., Craig, T. M.,
Dronen, N. O. Jr., and Silvy, N. J. 1998. Serologic and

Project description
The project will evaluate habitat and potential sites for
re-establishment of APC, test release methodologies to reestablish populations of the APC, and work with private
landowners to encourage their participation in re-establishment efforts. Because Texas comprises < 3% public land
with little of this within the historic range of the APC,
potential private sites will also be located and evaluated as
re-establishment sites. Visits to potential reestablishment
sites will be made to collect data on plant species composition and structure, soil types, water availability, and
known food plants. Once evaluated, the best sites will be
used as an experimental release site to test re-establishment
techniques and methods of site selection.
Since adult birds, especially males, have prior experiences with breeding grounds, they tend to seek these
familiar sites during the breeding season, often resulting in
dispersal. With supplemental releases this has not been a
problem as established display grounds are located at the
release site. To circumvent this problem at re-establishment
sites, birds will be released using a slow-release programme
(using holding pens on site). Prior to a release, an artificial
lek will be established near holding pens using decoys and
tape recording of prairie chickens on a lek. Hopefully, released birds will be attracted to this ground and will remain
near the release site. Both summer (young of year birds) and
spring (adult birds) releases will be evaluated. Time in
release pens will be varied to determine if there any effects
on bird survival.
Workshops will be developed throughout the historic
range of the Attwater’s prairie chicken to answer local
landowners’ questions about potential re-establishment of
APC on their lands. Experimental population status will be
reviewed and Safe Harbor Agreements (SHA) will be
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Factors influencing population dynamics. The Cantabrian
Capercaillie Group has proposed research projects to
identify factors which influence population dynamics.
Financial support from the Spanish Ministerio de Medio
Ambiente is still under discussion. The objectives of this
project are:

• To document local extinctions and metapopulation

dynamics of capercaillie in the Cantabrian mountains
during the last 15 years in relation to forest
fragmentation patterns.
• To describe habitat selection by capercaillie in the
Cantabrian mountains.
• To examine the effects of land uses (hunting,
forestry, cattle) on local population dynamics.
Presently, the Cantabrian Capercaillie Group is taking
the first steps towards a detailed conservation plan for the
Cantabrian capercaillie. Any project proposals should be
discussed with the Group.

Cantabrian Capercaillie
Conservation status: 1996 IUCN – Tetrao urogallus
Lower Risk (least concern); CITES 1998 – not listed in
Appendices.
Bern Convention: T. u. cantabricus Appendix II; EU Birds
Directive: T. urogallus Annex I, Annex II/2, Annex III/2;
national Red Data Books – T. urogallus Spain and Portugal.
In 1998, the Cantabrian capercaillie was re-classified in the
Spanish Red List from “species of special interest” to
“vulnerable” which involves a stricter legal protection (J.
Ramón Obeso, pers. comm.).
The Cantabrian capercaillie T. u. cantabricus
(Castroviejo 1967, 1975, Castroviejo et al. 1974), qualifies
to be listed as Endangered according to the IUCN Red List
Categories under criteria EN; C2a (see Appendix 2). The
subspecies inhabits a 6000km² range in the Cantabrian
mountains of northern Spain (Castroviejo, pers. comm.).
The range is severely fragmented and separated from its
nearest neighbouring population in the Pyrenees (T. u.
aquitanus) by a distance of 300km (J. Castroviejo pers.
comm.). The population is presently estimated as 250–300
adult males (A. Lucio, pers. comm.), equivalent to a total
population size of <1000, and probably only 600–750, birds
(A. Lucio, pers. comm.); numbers have been declining by an
estimated 25–50% over the past 10–15 years (Cantabrian
Capercaillie Group, unpubl. data). The major causes of
decline are seen as habitat loss, fragmentation, and degradation related to forestry and tourism, illegal hunting, and
disturbance by human outdoor activities (J. Castroviejo,
pers. comm.).

Contacts: Antonio J. Lucio, José Ramón Obeso

Gunnison Sage Grouse
Conservation status: IUCN 1996 – Centrocercus
urophasianus – Lower Risk (least concern); C. minimus: not
listed; CITES 1998 – not listed in Appendices; national Red
Data Books – C. urophasianus listed in Canada and some
USA states.
The Gunnison sage grouse C. minimus has been described
as a new species separate from Centrocercus urophasianus
(Braun and Young 1995, Young et al. 2000). C. minimus is
likely to be considered for federal (USA) listing as a
‘threatened’ or ‘endangered’ species as soon as it is
officially designated as a distinct species.
The GSG consider the Gunnison sage grouse to be
Endangered according to IUCN Red List Categories under
criteria EN; B,2c (see Appendix 2) because of low population sizes [less than 5000 individuals spread over one
larger (<3000 birds) population in the Gunnison basin,
Colorado, and seven smaller (<300 birds) disjunct populations in south-western Colorado and south-eastern Utah
(Young et al in prep.)], restricted range (occupied area
<500km²), ongoing population decline (see Bureau of Land
Management 1999), lack of genetic diversity (Kahn et al.
1999, Oyler-McCance 1999, Oyler-McCance et al. 1999,
Young 1994), and habitat degradation, loss, and
fragmentation (Oyler-McCance 1999, Connelly and Braun
1997) related to human land use, e.g. livestock grazing,
agriculture, housing development, and road construction
(see Bureau of Land Management 1999).

Cantabrian Capercaillie Group
The Spanish Ministry of Environment (Ministerio de Medio
Ambiente) has initiated a working group with representatives of the Ministerio de Medio Ambiente, local governments, and researchers, and the Cantabrian Capercaillie
Group. Its task is to develop management and research pro-
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Habitat use of juvenile Gunnison sage grouse has been
studied indirectly in one Ph.D (Young 1994) study of nesting and brood rearing females during the summer months.
However, no juveniles were radio-collared and grouse were
not located during the fall or winter. Therefore, there exists
no information on a critical life history stage for Gunnison
sage grouse.

Recommended priority projects
Project 1
Winter habitat use, survival, and juvenile dispersal of
Gunnison sage grouse
Objectives
• To determine winter habitat use by sage grouse in
the Gunnison Basin, with specific emphasis on
feeding and roosting habitats. In addition, roost
microclimates will be quantified.
• To determine winter survival of Gunnison sage
grouse and causes of mortality.
• To determine dispersal distances and survival
probabilities for juvenile Gunnison sage grouse.

Project description
Study area. The proposed study would occur in the
Gunnison Basin in south central Colorado. The Gunnison
Basin is a high elevation (2,300m) sage brush steppe ecoregion and an intermountain basin surrounded by the West
Elk, Elk, San Juan, La Garita, and Sawatch mountain
ranges. Annual precipitation is only 300mm, and 48%
occurs in winter as snowfall.

Justification
Key factors influencing grouse population dynamics are
production and winter survival. While the winter period
may represent a survival bottleneck for sage grouse in
general, Gunnison sage grouse may suffer additional
mortality costs in the Gunnison Basin where winters are
very harsh (mean January temperature –20° C; and snowfall
can be extensive). Along with increased energy costs, food
availability is also reduced in winters with heavy snow
accumulation. Critical winter habitat needs to be more
accurately defined in the Gunnison Basin. Many sites that
are currently identified as critical winter habitat are being
enclosed by urbanisation or are threatened by other land
uses. Annual survival is determined using wing data, but
seasonal survival rates have not been determined. In addition to understanding the importance of winter survival
for adults, it is critical to understand juvenile dispersal and
survival probabilities. Currently, few studies of sage grouse
juvenile dispersal have been completed (Dunn and Braun
1986a and 1986b) and no studies have been carried out of
Gunnison sage grouse juvenile dispersal.
Wintering ecology of sage grouse in the Gunnison Basin
has been studied by mapping tracks and browse evidence
(Hupp and Braun 1989). The study showed that feeding sites
occurred on intermediate slopes and southern or western
aspects and were related to the proportion of sage brush
emerging above snow. The study by Hupp and Braun (1989)
was carried out during two mild winters, 1985 and 1986. In a
severe winter, 1984, aerial photography suggested that less
than 10% of sage brush in the basin emerged above the
snow, but no data were collected on bird distribution and
habitat use. Nonetheless, critical sage grouse winter habitat
in the Gunnison Basin has been determined based primarily
on the aerial photography by Hupp and Braun (1989).
Other winter studies have been conducted outside the
Gunnison Basin (Eng and Schladweiler 1972, Ihli et al.
1973, Beck 1977), but the unique morphological,
physiological, and behavioural characteristics of Gunnison
sage grouse should be further investigated in relation to
specific habitat use in relation to life cycle events.

Approaches and methods. To determine the winter distribution and habitat use of Gunnison sage grouse, 20 males
and 20 females will be trapped, radio-tagged, and colourbanded each spring over five years (2000–2004). Radioed
birds will be monitored from late spring (1 May) through the
following breeding season. Young of the year will be captured between the ages of four and eight weeks and fitted
with radios with elastic collars. Daily locations will be
determined by triangulation, and will be mapped using a
Global Positioning System (GPS) instrument. The data will
be analysed for daily and seasonal movements and various
aspects of habitat use. Survival for adults and juveniles will
be determined using radios with mortality censors. Computer software packages (e.g. SURVIVE) will be used to
analyse these data. Males visiting leks will be observed the
following spring and leg-banded individuals will provide
additional information on survival and longevity.
Local, regional, or national scope. The project will have
special significance at the local level and concerns the conservation of the Gunnison sage grouse. However, little data
on winter survival or juvenile dispersal of sage grouse
exists, therefore, this study may provide greater insight into
both species of sage grouse.
Administrative level. The study will be completed with
co-operation among Western State College, state (Colorado
Division of Wildlife) and federal natural resources agencies
(Bureau of Land Management, US Forest Service, and
National Park Service), private landowners, city and county
agencies, and others committed to the Gunnison sage grouse
management plan. College personnel will take the lead role
in designing the study and will act as principal investigators
on the project.
Timescale
The study will begin in spring 2000 and continue through
spring 2005.
Authors and contacts: Michele Sewolt, Patrick Magee,
Jessica Young
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Hupp, J. W., and C. E. Braun. 1989. Topographic
distribution of sage grouse foraging in winter. J. Wildl.
Manage. 53:823–829.
Ihli, M., P. Sherbenou, and C. W. Welch. 1973. Wintering
sage grouse in the Upper Big Lost River. J. Idaho
Academy of Science 1973:73–80.
Oyler-McCance, S. J. 1999. Genetic and habitat factors
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Grouse. Ph.D. dissertation. Colorado State University,
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C.E. and Quinn, T.W. 1999. A population genetic
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Colorado using microsatellite and mitochondrial DNA
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selection in winter, North Park, Colorado. J. Wildl.
Manage. 49:1055–1061.
Young, J. R. 1994. The influence of sexual selection on
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Appendix 2
IUCN Red List Categories
Prepared by the IUCN Species Survival Commission
As approved by the 40th Meeting of the IUCN Council Gland, Switzerland
30 November 1994
I) Introduction
1. The threatened species categories now used in Red Data
Books and Red Lists have been in place, with some
modification, for almost 30 years. Since their introduction these categories have become widely recognised
internationally, and they are now used in a whole range
of publications and listings, produced by IUCN as well
as by numerous governmental and non-governmental
organisations. The Red Data Book categories provide an
easily and widely understood method for highlighting
those species under higher extinction risk, so as to focus
attention on conservation measures designed to protect
them.
2. The need to revise the categories has been recognised for
some time. In 1984, the SSC held a symposium, ‘The
Road to Extinction’ (Fitter and Fitter 1987), which examined the issues in some detail, and at which a number
of options were considered for the revised system. However, no single proposal resulted. The current phase of
development began in 1989 with a request from the SSC
Steering Committee to develop a new approach that
would provide the conservation community with useful
information for action planning.
In this document, proposals for new definitions for
Red List categories are presented. The general aim of the
new system is to provide an explicit, objective framework for the classification of species according to their
extinction risk.
The revision has several specific aims:
• to provide a system that can be applied consistently
by different people;
• to improve the objectivity by providing those using
the criteria with clear guidance on how to evaluate
different factors which affect risk of extinction;
• to provide a system which will facilitate
comparisons across widely different taxa;
• to give people using threatened species lists a better
understanding of how individual species were
classified.
3. The proposals presented in this document result from a
continuing process of drafting, consultation and validation. It was clear that the production of a large number
of draft proposals led to some confusion, especially as
each draft has been used for classifying some set of

species for conservation purposes. To clarify matters,
and to open the way for modifications as and when they
became necessary, a system for version numbering was
applied as follows:
Version 1.0: Mace and Lande (1991)
The first paper discussing a new basis for the categories,
and presenting numerical criteria especially relevant for
large vertebrates.
Version 2.0: Mace et al. (1992)
A major revision of Version 1.0, including numerical
criteria appropriate to all organisms and introducing the
non-threatened categories.
Version 2.1: IUCN (1993)
Following an extensive consultation process within
SSC, a number of changes were made to the details of
the criteria, and fuller explanation of basic principles
was included. A more explicit structure clarified the
significance of the non-threatened categories.
Version 2.2: Mace and Stuart (1994)
Following further comments received and additional
validation exercises, some minor changes to the criteria
were made. In addition, the Susceptible category present
in Versions 2.0 and 2.1 was subsumed into the
Vulnerable category. A precautionary application of the
system was emphasised.
Final Version
This final document, which incorporates changes as a
result of comments from IUCN members, was adopted
by the IUCN Council in December 1994.
All future taxon lists including categorisations should be
based on this version, and not the previous ones.
4. In the rest of this document the proposed system is
outlined in several sections. The Preamble presents
some basic information about the context and structure
of the proposal, and the procedures that are to be followed in applying the definitions to species. This is
followed by a section giving definitions of terms used.
Finally the definitions are presented, followed by the
quantitative criteria used for classification within the
threatened categories. It is important for the effective
functioning of the new system that all sections are read
and understood, and the guidelines followed.
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also be applied within any specified geographical or political area although in such cases special notice should be
taken of point 11 below. In presenting the results of applying
the criteria, the taxonomic unit and area under consideration
should be made explicit. The categorisation process should
only be applied to wild populations inside their natural
range, and to populations resulting from benign
introductions (defined in the draft IUCN Guidelines for
Re-introductions as “..an attempt to establish a species, for
the purpose of conservation, outside its recorded distribution, but within an appropriate habitat and ecogeographical area”).

The following points present important information on the
use and interpretation of the categories (= Critically
Endangered, Endangered, etc.), criteria (= A to E), and
sub-criteria (= a,b etc., i,ii etc.):

2. Nature of the categories
All taxa listed as Critically Endangered qualify for
Vulnerable and Endangered, and all listed as Endangered
qualify for Vulnerable. Together these categories are described as ‘threatened’. The threatened species categories
form a part of the overall scheme. It will be possible to place
all taxa into one of the categories (see Figure 1).

1. Taxonomic level and scope of the categorisation
process
The criteria can be applied to any taxonomic unit at or below
the species level. The term ‘taxon’ in the following notes,
definitions and criteria is used for convenience, and may
represent species or lower taxonomic levels, including
forms that are not yet formally described. There is a sufficient range among the different criteria to enable the appropriate listing of taxa from the complete taxonomic spectrum,
with the exception of micro-organisms. The criteria may

3. Role of the different criteria
For listing as Critically Endangered, Endangered or
Vulnerable there is a range of quantitative criteria; meeting
any one of these criteria qualifies a taxon for listing at that
level of threat. Each species should be evaluated against all
the criteria. The different criteria (A-E) are derived from a
wide review aimed at detecting risk factors across the broad
range of organisms and the diverse life histories they exhibit. Even though some criteria will be inappropriate for
certain taxa (some taxa will never qualify under these how-

II) Preamble

FIG. 1 Structure of the Categories
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ever close to extinction they come), there should be criteria
appropriate for assessing threat levels for any taxon (other
than micro-organisms). The relevant factor is whether any
one criterion is met, not whether all are appropriate or all are
met. Because it will never be clear which criteria are appropriate for a particular species in advance, each species
should be evaluated against all the criteria, and any criterion
met should be listed.
4. Derivation of quantitative criteria
The quantitative values presented in the various criteria
associated with threatened categories were developed
through wide consultation and they are set at what are
generally judged to be appropriate levels, even if no formal
justification for these values exists. The levels for different
criteria within categories were set independently but against
a common standard. Some broad consistency between them
was sought. However, a given taxon should not be expected
to meet all criteria (A-E) in a category; meeting any one
criterion is sufficient for listing.
5. Implications of listing
Listing in the categories of Not Evaluated and Data
Deficient indicates that no assessment of extinction risk has
been made, though for different reasons. Until such time as
an assessment is made, species listed in these categories
should not be treated as if they were non-threatened, and it
may be appropriate (especially for Data Deficient forms) to
give them the same degree of protection as threatened taxa,
at least until their status can be evaluated.
Extinction is assumed here to be a chance process. Thus,
a listing in a higher extinction risk category implies a higher
expectation of extinction, and over the time-frames specified more taxa listed in a higher category are expected to go
extinct than in a lower one (without effective conservation
action). However, the persistence of some taxa in high risk
categories does not necessarily mean their initial assessment
was inaccurate.
6. Data quality and the importance of inference and
projection
The criteria are clearly quantitative in nature. However, the
absence of high quality data should not deter attempts at
applying the criteria, as methods involving estimation, inference and projection are emphasised to be acceptable
throughout. Inference and projection may be based on extrapolation of current or potential threats into the future
(including their rate of change), or of factors related to
population abundance or distribution (including dependence on other taxa), so long as these can reasonably be
supported. Suspected or inferred patterns in either the recent
past, present or near future can be based on any of a series of
related factors, and these factors should be specified.
Taxa at risk from threats posed by future events of low
probability but with severe consequences (catastrophes)
should be identified by the criteria (e.g. small distributions,

few locations). Some threats need to be identified particularly early, and appropriate actions taken, because their
effects are irreversible, or nearly so (pathogens, invasive
organisms, hybridization).
7. Uncertainty
The criteria should be applied on the basis of the available
evidence on taxon numbers, trend and distribution, making
due allowance for statistical and other uncertainties. Given
that data are rarely available for the whole range or population of a taxon, it may often be appropriate to use the
information that is available to make intelligent inferences
about the overall status of the taxon in question. In cases
where a wide variation in estimates is found, it is legitimate
to apply the precautionary principle and use the estimate
(providing it is credible) that leads to listing in the category
of highest risk.
Where data are insufficient to assign a category (including Lower Risk), the category of ‘Data Deficient’ may be
assigned. However, it is important to recognise that this
category indicates that data are inadequate to determine the
degree of threat faced by a taxon, not necessarily that the
taxon is poorly known. In cases where there are evident
threats to a taxon through, for example, deterioration of its
only known habitat, it is important to attempt threatened
listing, even though there may be little direct information on
the biological status of the taxon itself. The category ‘Data
Deficient’ is not a threatened category, although it indicates
a need to obtain more information on a taxon to determine
the appropriate listing.
8. Conservation actions in the listing process
The criteria for the threatened categories are to be applied to
a taxon whatever the level of conservation action affecting
it. In cases where it is only conservation action that prevents
the taxon from meeting the threatened criteria, the designation of ‘Conservation Dependent’ is appropriate. It is
important to emphasise here that a taxon require conservation action even if it is not listed as threatened.
9. Documentation
All taxon lists including categorisation resulting from these
criteria should state the criteria and sub-criteria that were
met. No listing can be accepted as valid unless at least one
criterion is given. If more than one criterion or sub-criterion
was met, then each should be listed. However, failure to
mention a criterion should not necessarily imply that it was
not met. Therefore, if a re-evaluation indicates that the
documented criterion is no longer met, this should not result
in automatic down-listing. Instead, the taxon should be
re-evaluated with respect to all criteria to indicate its status.
The factors responsible for triggering the criteria, especially
where inference and projection are used, should at least be
logged by the evaluator, even if they cannot be included in
published lists.
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10. Threats and priorities
The category of threat is not necessarily sufficient to determine priorities for conservation action. The category of
threat simply provides an assessment of the likelihood of
extinction under current circumstances, whereas a system
for assessing priorities for action will include numerous
other factors concerning conservation action such as costs,
logistics, chances of success, and even perhaps the taxonomic distinctiveness of the subject.
11. Use at regional level
The criteria are most appropriately applied to whole taxa at a
global scale, rather than to those units defined by regional or
national boundaries. Regionally or nationally based threat
categories, which are aimed at including taxa that are
threatened at regional or national levels (but not necessarily
throughout their global ranges), are best used with two key
pieces of information: the global status category for the
taxon, and the proportion of the global population or range
that occurs within the region or nation. However, if applied
at regional or national level it must be recognised that a
global category of threat may not be the same as a regional
or national category for a particular taxon. For example,
taxa classified as Vulnerable on the basis of their global
declines in numbers or range might be Lower Risk within a
particular region where their populations are stable. Conversely, taxa classified as Lower Risk globally might be
Critically Endangered within a particular region where
numbers are very small or declining, perhaps only because
they are at the margins of their global range. IUCN is still in
the process of developing guidelines for the use of national
red list categories.

more areas in which the taxon is unrecorded. It is impossible
to provide any strict but general rules for mapping taxa or
habitats; the most appropriate scale will depend on the taxa
in question, and the origin and comprehensiveness of the
distributional data. However, the thresholds for some criteria (e.g. Critically Endangered) necessitate mapping at a
fine scale.
III) Definitions
1. Population
Population is defined as the total number of individuals of
the taxon. For functional reasons, primarily owing to differences between life-forms, population numbers are expressed as numbers of mature individuals only. In the case
of taxa obligately dependent on other taxa for all or part of
their life cycles, biologically appropriate values for the host
taxon should be used.
2. Subpopulations
Subpopulations are defined as geographically or otherwise
distinct groups in the population between which there is
little exchange (typically one successful migrant individual
or gamete per year or less).
3. Mature individuals
The number of mature individuals is defined as the number
of individuals known, estimated or inferred to be capable of
reproduction. When estimating this quantity the following
points should be borne in mind:

• Where the population is characterised by natural

fluctuations the minimum number should be used.

• This measure is intended to count individuals

capable of reproduction and should therefore exclude
individuals that are environmentally, behaviourally
or otherwise reproductively suppressed in the wild.
• In the case of populations with biased adult or
breeding sex ratios it is appropriate to use lower
estimates for the number of mature individuals
which take this into account (e.g. the estimated
effective population size).
• Reproducing units within a clone should be counted
as individuals, except where such units are unable to
survive alone (e.g. corals).
• In the case of taxa that naturally lose all or a subset
of mature individuals at some point in their life
cycle, the estimate should be made at the appropriate
time, when mature individuals are available for
breeding.

12. Re-evaluation
Evaluation of taxa against the criteria should be carried out
at appropriate intervals. This is especially important for taxa
listed under Near Threatened, or Conservation Dependent,
and for threatened species whose status is known or suspected to be deteriorating.
13. Transfer between categories
There are rules to govern the movement of taxa between
categories. These are as follows: (A) A taxon may be moved
from a category of higher threat to a category of lower threat
if none of the criteria of the higher category has been met for
five years or more. (B) If the original classification is found
to have been erroneous, the taxon may be transferred to the
appropriate category or removed from the threatened categories altogether, without delay (but see Section 9). (C)
Transfer from categories of lower to higher risk should be
made without delay.
14. Problems of scale
Classification based on the sizes of geographic ranges or the
patterns of habitat occupancy is complicated by problems of
spatial scale. The finer the scale at which the distributions or
habitats of taxa are mapped, the smaller the area will be that
they are found to occupy. Mapping at finer scales reveals

4. Generation
Generation may be measured as the average age of parents
in the population. This is greater than the age at first breeding, except in taxa where individuals breed only once.
5. Continuing decline
A continuing decline is a recent, current or projected future
decline whose causes are not known or not adequately
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controlled and so is liable to continue unless remedial measures are taken. Natural fluctuations will not normally count
as a continuing decline, but an observed decline should not
be considered to be part of a natural fluctuation unless there
is evidence for this.

11. Location
Location defines a geographically or ecologically distinct
area in which a single event (e.g. pollution) will soon affect
all individuals of the taxon present. A location usually, but
not always, contains all or part of a subpopulation of the
taxon, and is typically a small proportion of the taxon’s total
distribution.

6. Reduction
A reduction (criterion A) is a decline in the number of
mature individuals of at least the amount (%) stated over the
time period (years) specified, although the decline need not
still be continuing. A reduction should not be interpreted s
part of a natural fluctuation unless there is good evidence
for this. Downward trends that are part of natural fluctuations will not normally count as a reduction.

12. Quantitative analysis
A quantitative analysis is defined here as the technique of
population viability analysis (PVA), or any other quantitative form of analysis, which estimates the extinction probability of a taxon or population based on the known life
history and specified management or non-management options. In presenting the results of quantitative analyses the
structural equations and the data should be explicit.
Two examples of the distinction between extent of occurrence and area of occupancy. (a) is the spatial distribution of known, inferred or projected sites of occurrence.

7. Extreme fluctuations
Extreme fluctuations occur in a number of taxa where population size or distribution area varies widely, rapidly and
frequently, typically with a variation greater than one order
of magnitude (i.e., a tenfold increase or decrease).
8. Severely fragmented
Severely fragmented refers to the situation where increased
extinction risks to the taxon result from the fact that most
individuals within a taxon are found in small and relatively
isolated subpopulations. These small subpopulations may
go extinct, with a reduced probability of recolonisation.
9. Extent of occurrence
Extent of occurrence is defined as the area contained within
the shortest continuous imaginary boundary which can be
drawn to encompass all the known, inferred or projected
sites of present occurrence of a taxon, excluding cases of
vagrancy. This measure may exclude discontinuities or disjunctions within the overall distributions of taxa (e.g., large
areas of obviously unsuitable habitat) (but see ‘area of
occupancy’). Extent of occurrence can often be measured
by a minimum convex polygon (the smallest polygon in
which no internal angle exceeds 180 degrees and which
contains all the sites of occurrence).
10. Area of occupancy
Area of occupancy is defined as the area within its ‘extent of
occurrence’ (see definition) which is occupied by a taxon,
excluding cases of vagrancy. The measure reflects the fact
that a taxon will not usually occur throughout the area of its
extent of occurrence, which may, for example, contain unsuitable habitats. The area of occupancy is the smallest area
essential at any stage to the survival of existing populations
of a taxon (e.g. colonial nesting sites, feeding sites for
migratory taxa). The size of the area of occupancy will be a
function of the scale at which it is measured, and should be
at a scale appropriate to relevant biological aspects of the
taxon. The criteria include values in km2, and thus to avoid
errors in classification, the area of occupancy should be
measured on grid squares (or equivalents) which are sufficiently small (see Figure 2).

FIG. 2 Two examples of the distinction between extent of
occurrence and area of occupancy. A is the spatial
distribution of known, inferred or projected sites of
occurrence. B shows one possible boundary to the extent of
occurrence, which is the measured area within this
boundary. C shows one measure of area of occupancy which
can be measured by the sum of the occupied grid squares.
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(b) shows one possible boundary to the extent of occurrence,
which is the measured area within this boundary. (c) shows
one measure of area of occupancy which can be measured
by the sum of the occupied grid squares.

2.

IV) The categories1
EXTINCT (EX)
A taxon is Extinct when there is no reasonable doubt that the
last individual has died.
EXTINCT IN THE WILD (EW)
A taxon is Extinct in the Wild when it is known only to
survive in cultivation, in captivity or as a naturalised population (or populations) well outside the past range. A taxon
is presumed extinct in the wild when exhaustive surveys in
known and/or expected habitat, at appropriate times
(diurnal, seasonal, annual), throughout its historic range
have failed to record an individual. Surveys should be over a
time frame appropriate to the taxon’s life cycle and life
form.
CRITICALLY ENDANGERED (CR)
A taxon is Critically Endangered when it is facing an extremely high risk of extinction in the wild in the immediate
future, as defined by any of the criteria (A to E) on pages 16
and 17.
ENDANGERED (EN)
A taxon is Endangered when it is not Critically Endangered
but is facing a very high risk of extinction in the wild in the
near future, as defined by any of the criteria (A to E) on
pages 18 and 19.
VULNERABLE (VU)
A taxon is Vulnerable when it is not Critically Endangered
or Endangered but is facing a high risk of extinction in the
wild in the medium-term future, as defined by any of the
criteria (A to E) on pages 20, 21 and 22.
LOWER RISK (LR)
A taxon is Lower Risk when it has been evaluated, does not
satisfy the criteria for any of the categories Critically
Endangered, Endangered or Vulnerable. Taxa included in
the Lower Risk category can be separated into three subcategories:
1.

Conservation Dependent (cd). Taxa which are the
focus of a continuing taxon-specific or habitatspecific conservation programme targeted towards
the taxon in question, the cessation of which would
result in the taxon qualifying for one of the

3.

DATA DEFICIENT (DD)
A taxon is Data Deficient when there is inadequate information to make a direct, or indirect, assessment of its risk of
extinction based on its distribution and/or population status.
A taxon in this category may be well studied, and its biology
well known, but appropriate data on abundance and/or distribution is lacking. Data Deficient is therefore not a category of threat or Lower Risk. Listing of taxa in this category
indicates that more information is required and acknowledges the possibility that future research will show that
threatened classification is appropriate. It is important to
make positive use of whatever data are available. In many
cases great care should be exercised in choosing between
DD and threatened status. If the range of a taxon is suspected
to be relatively circumscribed, if a considerable period of
time has elapsed since the last record of the taxon, threatened status may well be justified.
NOT EVALUATED (NE)
A taxon is Not Evaluated when it is has not yet been
assessed against the criteria.
V) The Criteria for Critically Endangered, Endangered
and Vulnerable
CRITICALLY ENDANGERED (CR)
A taxon is Critically Endangered when it is facing an extremely high risk of extinction in the wild in the immediate
future, as defined by any of the following criteria (A to E):
A) Population reduction in the form of either of the following:
1) An observed, estimated, inferred or suspected reduction of at least 80% over the last 10 years or three
generations, whichever is the longer, based on (and
specifying) any of the following:
a) direct observation
b) an index of abundance appropriate for the taxon
c) a decline in area of occupancy, extent of occurrence and/or quality of habitat
d) actual or potential levels of exploitation
e) the effects of introduced taxa, hybridisation,
pathogens, pollutants, competitors or parasites.

1

Note: As in previous IUCN categories, the abbreviation of each
category (in parenthesis) follows the English denominations when
translated into other languages.

2

threatened categories above within a period of five
years.
Near Threatened (nt). Taxa which do not qualify
for Conservation Dependent, but which are close to
qualifying for Vulnerable.
Least Concern (lc). Taxa which do not qualify for
Conservation Dependent or Near Threatened.

2) A reduction of at least 80%, projected or suspected to
be met within the next 10 years or three generations,
whichever is the longer, based on (and specifying)
any of (b), (c), (d) or (e) above.

Note: The page numbers referred to in this document are those in
the official printed IUCN Red List Categories booklet, copies of
which are available on request from IUCN (address on back cover
of this Action Plan).
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B) Extent of occurrence estimated to be less than 100km2 or
area of occupancy estimated to be less than 10km2, and
estimates indicating any two of the following:
1) Severely fragmented or known to exist at only a
single location.
2) Continuing decline, observed, inferred or projected,
in any of the following:
a) extent of occurrence
b) area of occupancy
c) area, extent and/or quality of habitat
d) number of locations or subpopulations
e) number of mature individuals.

2) A reduction of at least 50%, projected or suspected to
be met within the next 10 years or three generations,
whichever is the longer, based on (and specifying)
any of (b), (c), (d), or (e) above.
B) Extent of occurrence estimated to be less than 5000 km2
or area of occupancy estimated to be less than 500 km2,
and estimates indicating any two of the following:
1) Severely fragmented or known to exist at no more
than five locations.
2) Continuing decline, inferred, observed or projected,
in any of the following:
a) extent of occurrence
b) area of occupancy
c) area, extent and/or quality of habitat
d) number of locations or subpopulations
e) number of mature individuals.

3) Extreme fluctuations in any of the following:
a) extent of occurrence
b) area of occupancy
c) number of locations or subpopulations
d) number of mature individuals.

3) Extreme fluctuations in any of the following:
a) extent of occurrence
b) area of occupancy
c) number of locations or subpopulations
d) number of mature individuals.

C) Population estimated to number less than 250 mature
individuals and either:
1) An estimated continuing decline of at least 25%
within three years or one generation, whichever is
longer or
2) A continuing decline, observed, projected, or inferred, in numbers of mature individuals and population structure in the form of either:
a) severely fragmented (i.e. no subpopulation estimated to contain more than 50 mature individuals)
b) all individuals are in a single subpopulation.
D) Population estimated to number less than 50 mature
individuals.
E) Quantitative analysis showing the probability of extinction in the wild is at least 50% within 10 years or three
generations, whichever is the longer.
ENDANGERED (EN)
A taxon is Endangered when it is not Critically Endangered
but is facing a very high risk of extinction in the wild in the
near future, as defined by any of the following criteria (A to
E):
A) Population reduction in the form of either of the following:
1) An observed, estimated, inferred or suspected reduction of at least 50% over the last 10 years or three
generations, whichever is the longer, based on (and
specifying) any of the following:
a) direct observation
b) an index of abundance appropriate for the taxon
c) a decline in area of occupancy, extent of occurrence and/or quality of habitat
d) actual or potential levels of exploitation
e) the effects of introduced taxa, hybridisation,
pathogens, pollutants, competitors or parasites.

C) Population estimated to number less than 2500 mature
individuals and either:
1) An estimated continuing decline of at least 20%
within five years or two generations, whichever is
longer, or
2) A continuing decline, observed, projected, or inferred, in numbers of mature individuals and population structure in the form of either:
a) severely fragmented (i.e. no subpopulation estimated to contain more than 250 mature individuals)
b) all individuals are in a single subpopulation.
D) Population estimated to number less than 250 mature
individuals.
E) Quantitative analysis showing the probability of extinction in the wild is at least 20% within 20 years or five
generations, whichever is the longer.
VULNERABLE (VU)
A taxon is Vulnerable when it is not Critically Endangered
or Endangered but is facing a high risk of extinction in the
wild in the medium-term future, as defined by any of the
following criteria (A to E):
A) Population reduction in the form of either of the following:
1) An observed, estimated, inferred or suspected reduction of at least 20% over the last 10 years or three
generations, whichever is the longer, based on (and
specifying) any of the following:
a) direct observation
b) an index of abundance appropriate for the taxon
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c) a decline in area of occupancy, extent of occurrence and/or quality of habitat
d) actual or potential levels of exploitation
e) the effects of introduced taxa, hybridisation,
pathogens, pollutants, competitors or parasites.
2) A reduction of at least 20%, projected or suspected to
be met within the next ten years or three generations,
whichever is the longer, based on (and specifying)
any of (b), (c), (d) or (e) above.
B) Extent of occurrence estimated to be less than 20,000
km2 or area of occupancy estimated to be less than 2000
km2, and estimates indicating any two of the following:

C) Population estimated to number less than 10,000 mature
individuals and either:
1) An estimated continuing decline of at least 10%
within 10 years or three generations, whichever is
longer, or
2) A continuing decline, observed, projected, or inferred, in numbers of mature individuals and population structure in the form of either:
a) severely fragmented (i.e. no subpopulation estimated to contain more than 1000 mature individuals)
b) all individuals are in a single subpopulation

1) Severely fragmented or known to exist at no more
than ten locations.
2) Continuing decline, inferred, observed or projected,
in any of the following:
a) extent of occurrence
b) area of occupancy
c) area, extent and/or quality of habitat
d) number of locations or subpopulations
e) number of mature individuals

D) Population very small or restricted in the form of either
of the following:
1) Population estimated to number less than 1000
mature individuals.
2) Population is characterised by an acute restriction in
its area of occupancy (typically less than 100 km2) or
in the number of locations (typically less than five).
Such a taxon would thus be prone to the effects of
human activities (or stochastic events whose impact
is increased by human activities) within a very short
period of time in an unforeseeable future, and is thus
capable of becoming Critically Endangered or even
Extinct in a very short period.
E) Quantitative analysis showing the probability of extinction in the wild is at least 10% within 100 years.

3) Extreme fluctuations in any of the following:
a) extent of occurrence
b) area of occupancy
c) number of locations or subpopulations
d) number of mature individuals
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Appendix 3
IUCN/SSC Action Plans for the Conservation
of Biological Diversity
Action Plan for African Primate Conservation: 1986–1990.
Compiled by J.F. Oates and the IUCN/SSC Primate Specialist Group,
1986, 41pp. (Out of print.)
Action Plan for Asian Primate Conservation: 1987–1991. Compiled
by A.A. Eudey and the IUCN/SSC Primate Specialist Group, 1987,
65pp. (Out of print.)
Antelopes. Global Survey and Regional Action Plans. Part 1. East
and Northeast Africa. Compiled by R. East and the IUCN/SSC
Antelope Specialist Group, 1988, 96pp. (Out of print.)
Dolphins, Porpoises and Whales. An Action Plan for the
Conservation of Biological Diversity: 1988–1992. Second Edition.
Compiled by W.F. Perrin and the IUCN/SSC Cetacean Specialist
Group, 1989, 27pp. (Out of print).
The Kouprey. An Action Plan for its Conservation. Compiled by J.R.
MacKinnon, S.N. Stuart and the IUCN/SSC Asian Wild Cattle
Specialist Group, 1988, 19pp. (Out of print.)
Weasels, Civets, Mongooses and their Relatives. An Action Plan for
the Conservation of Mustelids and Viverrids. Compiled by A.
Schreiber, R. Wirth, M. Riffel, H. van Rompaey and the IUCN/SSC
Mustelid and Viverrid Specialist Group, 1989, 99pp. (Out of Print.)
Antelopes. Global Survey and Regional Action Plans. Part 2.
Southern and South-central Africa. Compiled by R. East and the
IUCN/SSC Antelope Specialist Group, 1989, 96pp. (Out of print.)
Asian Rhinos. An Action Plan for their Conservation. Compiled by
Mohd Khan bin Momin Khan and the IUCN/SSC Asian Rhino
Specialist Group, 1989, 23pp. (Out of print.)
Tortoises and Freshwater Turtles. An Action Plan for their
Conservation. Compiled by the IUCN/SSC Tortoise and Freshwater
Turtle Specialist Group, 1989, 47pp.
African Elephants and Rhinos. Status Survey and Conservation
Action Plan. Compiled by D.H.M. Cumming, R.F. du Toit, S.N.
Stuart and the IUCN/SSC African Elephant and Rhino Specialist
Group, 1990, 73pp. (Out of print.)
Foxes, Wolves, Jackals, and Dogs. An Action Plan for the
Conservation of Canids. Compiled by J.R. Ginsberg, D.W.
Macdonald, and the IUCN/SSC Canid and Wolf Specialist Groups,
1990, 116pp.
The Asian Elephant. An Action Plan for its Conservation. Compiled
by C. Santiapillai, pp. Jackson, and the IUCN/SSC Asian Elephant
Specialist Group, 1990, 79pp.
Antelopes. Global Survey and Regional Action Plans. Part 3. West
and Central Africa. Compiled by R. East and the IUCN/SSC
Antelope Specialist Group, 1990, 171pp.
Otters. An Action Plan for their Conservation. Compiled by pp.
Foster-Turley, S.Macdonald, C. Mason and the IUCN/SSC Otter
Specialist Group, 1990, 126pp.
Rabbits, Hares and Pikas. Status Survey and Conservation Action
Plan. Compiled by J.A. Chapman, J.E.C. Flux, and the IUCN/SSC
Lagomorph Specialist Group, 1990, 168pp.
African Insectivora and Elephant-Shrews. An Action Plan for their
Conservation. Compiled by M.E. Nicoll, G.B. Rathbun and the

IUCN/SSC Insectivore, Tree-Shrew and Elephant-Shrew
Specialist Group, 1990, 53pp.
Swallowtail Butterflies. An Action Plan for their Conservation.
Compiled by T.R. New, N.M. Collins and the IUCN/SSC
Lepidoptera Specialist Group, 1991, 36pp.
Crocodiles. An Action Plan for their Conservation. Compiled by J.
Thorbjarnarson, H. Messel, F.W. King, J.pp. Ross and the IUCN/SSC
Crocodile Specialist Group, 1992, 136pp.
South American Camelids. An Action Plan for their Conservation.
Compiled by H. Torres and the IUCN/SSC South American Camelid
Specialist Group, 1992, 58pp.
Australasian Marsupials and Monotremes. An Action Plan for their
Conservation. Compiled by M. Kennedy and the IUCN/SSC
Australasian Marsupial and Monotreme Specialist Group, 1992,
103pp.
Lemurs of Madagascar. An Action Plan for their Conservation:
1993–1999. Compiled by R.A. Mittermeier, W.R. Konstant, M.E.
Nicoll, O. Langrand and the IUCN/SSC Primate Specialist Group,
1992, 58pp. (Out of print.)
Zebras, Asses and Horses. An Action Plan for the Conservation of
Wild Equids. Compiled by pp. Duncan and the IUCN/SSC Equid
Specialist Group, 1992, 36pp.
Old World Fruit Bats. An Action Plan for their Conservation.
Compiled by S. Mickleburgh, A.M. Hutson, pp.A. Racey and the
IUCN/SSC Chiroptera Specialist Group, 1992, 252pp. (Out of print.)
Seals, Fur Seals, Sea Lions, and Walrus. Status Survey and
Conservation Action Plan. Peter Reijnders, Sophie Brasseur, Jaap van
der Toorn, Peter van der Wolf, Ian Boyd, John Harwood, David
Lavigne, Lloyd Lowry, and the IUCN/SSC Seal Specialist Group,
1993, 88pp.
Pigs, Peccaries, and Hippos. Status Survey and Conservation Action
Plan. Edited by William L.R. Oliver and the IUCN/SSC Pigs and
Peccaries Specialist Group and the IUCN/SSC Hippo Specialist
Group, 1993, 202pp.
The Red Panda, Olingos, Coatis, Raccoons, and their Relatives.
Status Survey and Conservation Action Plan for Procyonids and
Ailurids. (In English and Spanish) Compiled by Angela R. Glatston
and the IUCN/SSC Mustelid, Viverrid, and Procyonid Specialist
Group, 1994, 103pp.
Dolphins, Porpoises, and Whales. 1994–1998 Action Plan for the
Conservation of Cetaceans. Compiled by Randall R. Reeves and
Stephen Leatherwood together with the IUCN/SSC Cetacean
Specialist Group, 1994, 91pp.
Megapodes. An Action Plan for their Conservation 1995–1999.
Compiled by René W.R.J. Dekker, Philip J.K.McGowan and the
WPA/Birdlife/SSC Megapode Specialist Group, 1995, 41pp.
Partridges, Quails, Francolins, Snowcocks and Guineafowl. Status
survey and Conservation Action Plan 1995–1999. Compiled by
Philip J.K. McGowan, Simon D. Dowell, John pp. Carroll and
Nicholas J.A.Aebischer and the WPA/BirdLife/SSC Partridge, Quail
and Francolin Specialist Group, 1995, 102pp.
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Pheasants: Status Survey and Conservation Action Plan 1995–1999.
Compiled by Philip J.K. McGowan and Peter J. Garson on behalf of
the WPA/BirdLife/SSC Pheasant Specialist Group, 1995, 116pp.
Wild Cats: Status Survey and Conservation Action Plan. Compiled
and edited by Kristin Nowell and Peter Jackson and the IUCN/SSC
Cat Specialist Group, 1996, 406pp.
Eurasian Insectivores and Tree Shrews: Status Survey and
Conservation Action Plan. Compiled by David Stone and the
IUCN/SSC Insectivore, Tree Shrew and Elephant-Shrew Specialist
Group, 1996, 108pp.
African Primates: Status Survey and Conservation Action Plan
(Revised edition). Compiled by John F. Oates and the IUCN/SSC
Primate Specialist Group, 1996, 80pp.
The Cranes: Status Survey and Conservation Action Plan. Compiled
by Curt D. Meine and George W. Archibald and the IUCN/SSC
Crane Specialist Group, 1996, 401pp.
Orchids: Status Survey and Conservation Action Plan. Edited by Eric
Hágsater and Vinciane Dumont, compiled by Alec Pridgeon and the
IUCN/SSC Orchid Specialist Group, 1996, 153pp.
Palms: Their Conservation and Sustained Utilization. Status Survey
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