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IUCN —the World Conservation Union

Founded in 1948, the World Conservation Union brings together States, government agencies and a diverse range of non-
governmental organizations in a unique world partnership: over 1,000 members in all, spread across some 140 countries. As a
Union, IUCN seeks to influence, encourage and assist societies throughout the world to conserve the integrity and diversity of
nature and to ensure that any use of natural resources is equitable and ecologically sustainable. The World Conservation Union
builds on the strengths of its members, networks and partners to enhance their capacity and to support global alliances to
safeguard natural resources at local, regional and global levels.

IUCN Species Programme

The IUCN Species Programme supports the activities of the IUCN Species Survival Commission and individual Specialist Groups,
as well as implementing global species conservation initiatives. It is an integral part of the IUCN Secretariat and is managed from
IUCN’s international headquarters in Gland, Switzerland. The Species Programme includes a number of technical units covering
Wildlife Trade, the Red List, Freshwater Biodiversity Assessments (all located in Cambridge, UK), and the Global Biodiversity
Assessment Initiative (located in Washington DC, USA).

IUCN Species Survival Commission

The Species Survival Commission (SSC) is the largest of IUCN’s six volunteer commissions with a global membership of 8,000
experts. SSC advises IUCN and its members on the wide range of technical and scientific aspects of species conservation and is
dedicated to securing a future for biodiversity. SSC has significant input into the international agreements dealing with biodiversity
conservation. Web: www.iucn.org/themes/ssc

IUCN SSC Grouse Specialist Group

The GSG is a global voluntary network of persons professionally involved in the study, conservation, and sustainable management
of grouse. The GSG is committed to understanding and securing viable populations of all species and subspecies of grouse in their
natural habitats. It is particularly concerned with the conservation of threatened grouse species, subspecies, and populations in
seeking ways to maintain viable populations in their natural habitats. The GSG operates under the joint authority of the Species
Survival Commission of IUCN "~ The World Conservation Union, BirdLife International, and the World Pheasant Association.

The GSG was officially founded in 1993, however, a WPA-tied network of grouse specialists has existed much longer. By late
2007, the GSG had about 130 members from 30 countries in Eurasia and North America. Web: www.gct.org.uk/gsg

World Pheasant Association

The World Pheasant Association (WPA) is a registered charity 271203, founded in 1975, which aims to develop and promote the
conservation of all the species within the order of the Galliformes, which are, broadly speaking, the gamebirds of the world. This
group, including pheasants, grouse, partridges, quail, francolins, megapodes and cracids, contains some of the most beautiful and
threatened birds in the world. WPA is the umbrella organisation for Galliformes Specialist Groups which operate under the joint
parentage of WPA and the Species Survival Commission (SSC) of IUCN-The World Conservation Union.
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Foreword

By Phil McGowan, Director of WPA, and Holly Dublin, Chair of IUCN-SSC

At a time when the
challenges facing those
engaged in biodiversity
conservation have never
seemed greater, there is
an ever more urgent
search for new ways of
halting population
declines and even
reversing them. The
potential for innovative
management approaches
to meet these needs is
nowhere greater than
amongst the grouse.
They comprise a group
of high profile species
that are amongst the
most well known species
in the countries where
they occur and indeed,
they are often
considered the
embodiment of the
landscapes in which they
live. They have been
entwined with human
societies throughout
recorded time and are
embedded in many
cultures and traditions.
The extinction of a
population is the loss of
far more than a single
species from a single
place, but the loss of a
centuries old connection
with our natural
surroundings.

The Grouse Specialist
Group contains a
wonderfully diverse array
of talented members.
Some are dedicated to
understanding the nature
of genetic diversity and
how it is affected by
human activities and are
pioneers in the
application of these
approaches and
techniques to
conservation issues.
Others are gathering
fundamental data on
species ecology and
population status, again
developing field methods
and applying analyses
that are innovative and
immensely insightful. Yet
others are working at the
interface of science and
management and are
leaders in the application
of science to the
development of practical
measures to safeguard
populations. All in all the
expertise contained
within this technically-
skilled group is a
powerful demonstration
of the important
contributions made by
the Specialist Groups of
the IUCN Species
Survival Commission.

vi

This Action Plan is their
distillation of the current
status of the world’s
grouse and an
assessment of the key
issues facing these
species. Four of the 18
species covered here
(the American
Ornithologists’ Union has
recently proposed a split
that would make 19
species) are included on
the IUCN Red List and
are thus of global
conservation concern.
Many of the remaining
species have large
geographic distributions
and are not considered
globally threatened, but
alarmingly they feature
on the national red lists
or in legislation for their
protection in many of the
countries where they
occur. This plan shows
that our biological
knowledge of what is
needed to safeguard and
even restore populations
of grouse is very
advanced. These
magnificent birds
deserve that this
knowledge is translated
into action so that their
stunning displays remain
a vibrant and evocative
part of our relationship
with nature.
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Executive Summary

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. In many parts of
their range, grouse hunting
still plays a major role in the
culture, economy, and
subsistence of local
communities.

The 2006-2010 Grouse
Action Plan provides an
overview to the distribution,
status and threats to all 18
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 Grouse Action Plan was
primarily written as a
reference guide for decision
makers, agency officials,
resource managers and
funding organisations, but
also scientists and students
who share the GSG’s goal
of securing viable population
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.

At the time of compiling the
2000-2004 Grouse Action
Plan (Storch 2000) in 1999,
none of the grouse species
were considered to be
threatened following IUCN
criteria, but three species
with limited geographic
distribution were listed as
Near Threatened (IJUCN
1996): Caucasian black
grouse (Tetrao
mlokosiewiczi), Chinese
grouse (Bonasa sewerzowi),
and Siberian grouse
(Dendragapus falcipennis). In
2000, the newly recognized
Gunnison sage-grouse
(Centrocercus minimus) was
listed as Endangered and
the Caucasian black grouse
was re-classified to Data
Deficient. Shortly after, both
the lesser prairie-chicken
(Tympanuchus pallidinctus)
and the greater prairie-
chicken (Tympanuchus
cupido) were added to the
Red List as Vulnerable owing
to rapid population declines,
and the greater sage-grouse
(Centrocercus urophasianus)
was listed as Near
Threatened (IJUCN 2004). At a
national level, 14 of the 18
species are red-listed in at
least one country.
Populations at the southern
edge of a species’ range
and in densely populated
regions are most often red-
listed.

Healthy grouse populations

require large areas of natural
or semi-natural habitat.
Thus they compete with
increasing human
populations and economic
development. Based on
questionnaire results from
47 countries, 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.
Integrating habitat
preservation and human
land use practices remain to
be the major challenge to
grouse conservationists
world-wide.

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 to 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 (Gunnison
sage-grouse, greater and
lesser prairie-chicken,
greater sage-grouse,
Chinese grouse, Caucasian
black grouse, Siberian
grouse, Attwater’s prairie-
chicken, Cantabrian
capercaillie, and Gunnison
sage-grouse). The
recommendations were
sketched by leading
specialists 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 gouse
conservation needs to
population recovery
programmes. Readers
interested in the
implementation of any part
of the plan are requested to
contact the chairman of the
GSG o the relevant local
correspondents (see
http://www.gct.org.uk/gsgy/).
We hope that the Action
Plan will find a wide
distribution as a tool to
promote and implement
grouse conservation.




1. Introduction

Grouse occur throughout the
northern hemisphere. From
a global perspective, and
compared with other
galliformes taxa, the status
of most grouse species at
the beginning of the 21st
century is not critical. So
far, their extended
distribution ranges and often
remote habitats have
effectively protected most
grouse species. None of the
18 species has been
extirpated. However, they
are also far from being safe.
At the time of compiling the
1ast Grouse Action Plan
(Storch 2000) in 1999, none
of the grouse species were
considered to be threatened
according to IUCN criteria
(IUCN 1996), and three
species with limited
geographic distribution (the
Caucasian black grouse
(Tetrao mlokosiewiczi), the
Chinese grouse (Bonasa
sewerzowi), and the Siberian
grouse (Dendragapus
falcipennis) were listed as
Near Threatened (IUCN
1996). The overall situation
has not improved since the
turn of the century. In the
2000 IUCN Red List of
Threatened Species (Hilton-
Taylor 2000), the newly
recognized Gunnison sage-
grouse (Centrocercus
minimus) became listed as
Endangered and the
Caucasian black grouse was
re-classified to Data
Deficient. Shortly after, both
the lesser prairie-chicken
and the greater prairie-
chicken were added to the
Red List as Vulnerable owing
to rapid population declines,
and the greater sage-grouse
(Centrocercus urophasianus)
became listed as near
threatened
(http://www.redlist.org/).

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 which are
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.
Fourteen of the 18 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 70
Action Plans has been
published by the Species
Survival Commission (SSC)
of the IUCN (Gimenez-Dixon
and

Stuart 1993;
n.org/themes/ssc/pubs/ssca
ps.htm). 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, Fuller
et al. 2003). Accordingly, the
Grouse Action Plan is
primarily a tool for promoting
grouse conservation. As
well as providing an up-to-
date 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. Johnsgard (1983)
has published a monograph
on grouse and an extended
summary on grouse is also
provided in del Hoyo et al.
(1994). See also the GSG
website
http://www.gct.org.uk/gsg/
for other books on grouse.

The 2000-2004 Grouse

Action Plan (Storch 2000)
and its present 2005-2009

update were primarily
written as a guide for
decision makers, agency
officials, resource managers
and funding organisations,
but also scientists and
students who share our 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 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.

1.1. History and
Evalution of the
Grouse Action Plan

The 2000-2004 Grouse
Action Plan (Storch 2000,
http://www.iucn.org/themes/
ssc/pubs/sscaps.htm#Grou
se2000) and this present
2005-2009 update, are
products of the joint
expertise and efforts of the
Grouse Specialist Group
(GSG) and many other
grouse researchers and
conservationists worldwide.
The GSG
(http://www.gct.org.uk/gsg/)
is a voluntary network of
grouse professionals, having
as joint parent organisations
the Species Survival
Commission (SSC,

http://www.iucn.org/themes/
ssc/) of IUCN - The World
Conservation Union, BirdLife
International
http://www.birdlife.net/, and
the World Pheasant
Association

(WPA, http://www.pheasant.

org.uk/).

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 a scientist,
conservationist, or
aviculturist. 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 the
Grouse Action Plan.

Before publication of the
2000-2004 Grouse Action
Plan (Storch 2000), three
Action Plans, all for the
period 1995-1999, had
addressed galliformes: The
megapodes (Dekker and
McGowan 1995), the
partridges, quails,
francolins, snowcocks and
guineafowl (McGowan et al.
1995), and the pheasants
(McGowan and Garson
1995). 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.
For the period 2000-2004,
parallel to the preparation of
the 2000-2004 Action Plan
for the grouse, an Action
Plan for curassows, guans
and chachalacas was
prepared (Brooks and Strahl



2000), and those for
megapodes (Dekker et al.
2000), partridges (Fuller et
al. 2002) and pheasants
(Fuller and Garson 2000)
were revised.

In preparation of this 2005-
2009 Grouse Action Plan,
the questionnaire results
from 1999 (Storch 2000)
were sent for revision to one
or several persons and
organisations per country
and species during 2004 and
2005. A total of 168
country-by-species
questionnaires regarding the
conservation of the 18
grouse species were
received from researchers,
state agencies and NGOs in
45 countries. For seven
countries (Albania, Bosnia-
Herzegovina, Bulgaria,
Greece, Mongolia, North
Korea and Tadjikistan) no
contacts could be
established nor information
obtained despite repeated
attempts. For three of these
(Bulgaria, Greece and
Mongolia), questionnaires
from 1999 obtained for the
2000-2004 Action Plan
(Storch 2000) were used.
The global conservation
status of grouse was
assessed following the [IUCN
Red List of Threatened
Animals (IUCN 2004-2006;
http://www.redlist.org/) and
the IUCN Red List categories
(IUCN 2001,
http://www.iucn.org/themes/
ssc/redlists/RLcategories20
00.html). Additional
information and professional
assessments were collected
from recent literature, the
Internet and colleagues
worldwide involved in
research and conservation
of grouse.

These sources were
analysed and synthesised to
provide a global overview of
the status, threats and
conservation of the grouse,
and to revise the 2000-2004
Action Plan’s (Storch 2000)
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
specialists from different
parts of the world. Although
many individuals were
involved in the compilation
and review, this 2006-2010
Action Plan may not
necessarily represent the
situation of all grouse
populations and the opinions
of all grouse specialists
worldwide. 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 the Action Plan.
Consequently, the Grouse
Action Plan should be seen
as a basis for review and
refinement.

1.2. 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 make grouse a
favourite group of animals
for studies of sexual
selection, evolution and
sociobiology. As specialists
with fairly narrow habitat
needs but large spatial
requirements, grouse are
well suited for studies of
wildlife-habitat relationships,
spatial population structure
and dynamics and
landscape ecology.

The number of scientific and
semi-scientific grouse
publications has steadily
increased during the past
decades. Since the 1980s,
ten times more publications
on grouse have annually
been published than in the
1930s (Storch 2000). 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 in
the 1980s and 90s. In the
1930s, more than 4% of all
wildlife publications dealt
with grouse and grouse
hunting (Storch 2000). Since
then, the field of wildlife
research and conservation
has become much broader.
The proportion of grouse-
related papers, however,
remained as high as 1%
after 1980 (Storch 2000).
Grouse are still among the
taxa particularly interesting
to researchers.

The species of grouse are
not evenly represented in
the literature. Based on the
CD Wildlife Worldwide (NISC
1999), that covers scientific
papers, and also theses,
agency reports and other
“grey” literature from the
1930s to the 1990s, the
majority has been written
about ruffed grouse,
capercaillie, willow
ptarmigan and black grouse,
while four species are
clearly under-represented:
Only a few studies on
black-billed capercaillie,
Caucasian back 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 NISC data
base used for this analysis.
Nevertheless, these four
species are certainly the
least intensively studied
(Storch 2000). A similar
picture results from a
literature search in the Web
of Science database that
only covers peer-reviewed
scientific journals (Fig. 1.1):
In the 1970s and 1980s, the
willow grouse, including the
Scottish red grouse, played
the dominant role in grouse
science, closely followed by
capercaillie and black
grouse. In the 1990s, the
capercaillie was the best-
studied species, closely
followed by the black grouse
that took over the lead role

after 2000, when also the
greater sage grouse
received increasing attention
from scientists.

The grouse literature covers
a wide range of topics (Fig.
1.2). In the 1970s and
1980s, based on the Web of
science database, the
predominating themes were
behaviour, diet and release
programmes. Thereafter,
studies into grouse habitat
gained importance, whereas
the interest in diet and
releases dropped. In the
1990s, the majority of
scientific papers discussed
grouse behaviour and
habitat; and conservation
issues, landscape ecology
and genetics started to gain
importance. Grouse
researchers were among the
first to point out the effects
of habitat alterations at the
landscape scale on wildlife.
Therefore, the proportion of
papers published between
1990 and mid 1998 dealing
with landscape ecological
topics such as habitat
fragmentation, was higher
(5%) in the grouse literature
than among all wildlife
publications (2%) (Storch
2000). Population genetic
and landscape ecological
studies on grouse also
continued to increase after
the year 2000.

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
comparably firm scientific
basis.
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Figure 1.1 Representation of all 18 species of grouse in the international scientific literature (N=1024 papers on grouse, 1969-mid 2006).

Of a total of 322 papers published on grouse between 1999 and mid 2006, most dealt with black grouse, sage-grouse, or capercaillie. In

the 1970s and 80s, however, the willow grouse was the major study species. (Source: Web of Science; analysis based on keywords and
title; Search statements listed next page).
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Figure 1.2 Frequency of various topics in grouse publications in 1969-89, 1990-99 and in 2000-mid 2006. In the 1970s and 80s,
predominating themes in grouse papers were diet, behaviour and reintroduction. In the 1990s, habitat became the major topic, with
landscape ecology and genetics still increasing in importance. (Source: Web of Science; analysis based on keywords and title; Search
statements listed next page).



Search statements for figure 1.1: ("Siberian grouse" or "Falcipennis falcipennis"); ("Spruce grouse" or "Falcipennis
canadensis"); ("Blue grouse" or "Dendragapus obscurus"); ("Willow grouse" or "Lagopus lagopus"); ("Rock ptarmigan" or
"Lagopus mutus"); ("White-tailed ptarmigan" or "Lagopus leucurus"); ("Black grouse" or "Tetrao tetrix"); ("Caucasian black
grouse" or "Tetrao mlokosiewiczi"); (Capercaillie or "Tetrao urogallus"); ("Black-billed capercaillie" or "Tetrao urogalloides");
("Hazel grouse" or "Bonasa bonasia"); ("Chinese grouse" or "Bonasa sewerzowi"); ("Ruffed grouse" or "Bonasa umbellus");
("Sage-grouse" or "Centrocercus urophasianus"); ("Gunnison sage-grouse" or "Centrocercus minimus"); ("Sharp-tailed
grouse" or "Tympanuchus phasianellus"); ("Greater prairie-chicken" or "Tympanuchus cupido"); ("Lesser prairie-chicken" or
"Tympanuchus pallidicinctus").

Search statements for figure 1.2:

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: manag*

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*




2. Conservation Biology of Grouse

2.1 Taxonomy

At present (2006), 18
species of grouse are
recognised worldwide.
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).
Subfamily status has
recently been supported by
genetic studies (Dimcheff et
al. 2002). However, with
regard to conservation, the
decision between family and
subfamily is of minor
significance. In this Action
Plan, we follow BirdLife
International in accepting
Tetraonidae family status for
the grouse.

Recent genetic studies into
grouse phylogeny suggest a
North American origin of the
grouse and the genus
Bonasa as basal of all the
Tetraonidae (Lucchini et al.
2001). Currently, there
seems to be little doubt
regarding the status of the
18 taxa presently
recognised as distinct
species (see Lucchini et al.
2001, Drovetski 2002,
Dimcheff et al. 2002 for
recent molecular
phylogenetic studies),
although the generic
treatment of some species
remains to be variable. In
this Action Plan, the
scientific names for the
grouse species are used in
accordance with Sibley and
Monroe (1990), Monroe and
Sibley (1993), Cramp and
Simmons (1977-1994), del
Hoyo et al. (1994), and the
American Ornithologists’
Union (1998 + supplements).

In the case of disagreement
between these authors we
follow the taxonomy used
by BirdLife International in
spring 2006
(http://www.birdlife.org).

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, however, their validity
is doubtful. 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. However,
present grouse taxonomy
below the species level is
still based on morphological,
behavioural, ecological and
biogeographical features.
Recent genetic studies
suggest that some currently
recognized subspecies may
not be justified, whereas
other subspecies and
perhaps even species have
not been identified (e.g.
Barrowclough et al. 2004).
Molecular techniques will
further help to clarify the
status of and the
phylogenetic relationships
among the grouse taxa (e.g.
Gyllesten et al. 1985,
Ellsworth 1991, Randi et al.
1991, and Ellsworth et al.
1994, 1995, 1996, Lucchini
et al. 2001, Drovetski 2002,
Dimcheff et al. 2002,
Barrowclough et al. 2004).

Genetic studies are also
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.
Only recently, in 2000,
genetic analyses
significantly contributed to

the recognition of a new
species of grouse, the
Gunnison sage grouse, as
distinct from the greater
sage grouse (Kahn et al.
1999, Oyler-McCance et al.
1999, Young et al. 2000).
Also, in blue grouse, the
recognized subspecies
sooty (Dendragapus
obscurus fuliginosus) and
dusky (D. o. obscurus)
grouse may deserve
species status
(Barrowclough et al. 2004);
in mid 2006, the AOU has
officially split the blue
grouse into two species: the
dusky grouse (Dendragapus
obscurus) and the sooty
grouse (Dendragapus
fuliginosus) (Banks et al.
2006).

2.2. Biology and
Ecdogy

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
Centrocercus and
Tympanuchus are
exclusively American. The
genera Dendragapus and
Bonasa occur with at least
one species on each
continent. 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 a 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 the winter
as other birds do. Grouse
roost in snow-burrows to
stay warm, survive on low-
energy but abundant winter
foods such as buds and
conifer needles (Photo 2.2)
and have particularly long
intestines with well-
developed caecae 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 2.1. Grouse wear ‘snowshoes’: their toes have feathers or
small scales along the sides. (Capercaillie. Photo I. Storch).



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 I. Storch.)

Grouse occupy a wide
variety of habitats. They
inhabit alpine and Arctic
regions (genus Lagopus), are
found on the North American
prairies (Centrocercus,
Tympanuchus) and occupy
various types of forest
habitats (Tetrao, Bonasa,
Dendragapus). Whereas
tundra and forest grouse
occur both in Eurasia and
North America, the prairie
grouse are restricted to
North America, paralleling
the bustards Otidae in the
Old World.

Most grouse are habitat
specialists, tending to show
relatively narrow habitat
preferences and a
susceptibility 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
Palaearctic.

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 (Figure 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
19883).

Grouse show a variety of
different mating systems
ranging from monogamous
pair bonds to traditional
communal display grounds,
or leks. The five species of
prairie grouse (Centrocercus,
Tympanuchus spp.) and the
forest edge species (Tetrao
tetrix, T. mlokosiewiczi) form
typical leks with small male
territories used only for
display. Among the forest
grouse, however, two
species form leks with
permanent territories (Tetrao
urogallus, T. parvirostris), two
are largely monogamous
(Bonasa bonasia, B.
sewerzowi), and four are
considered intermediate with
dispersed male territories (B.
umbellus, Dendragapus
spp.). The three tundra
species (Lagopus spp.) are
essentially monogamous
(see Johnsgard 1983,
Hoéglund and Alatalo 1995 for
reviews of grouse mating
systems).

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 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 1983, with permission).



Table 2.1 Worldwide distribution of the 18 species of grouse by country (species present: 1, absent: 0, unclear: ?)
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In some of the lek-
breeding species,
especially capercaillie,
black grouse and sage
grouse, but also in the
non-lekking blue grouse,
the sexes look very
different. In some
languages, there are even
different popular names
for males and females, as
if they were different
species. 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.
Only in the willow
ptarmigan do both sexes
accompany and protect
the brood; 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.

2.3 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 more often
true. 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 suggest
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 also likely to benefit
other species associated
with the same habitat.
This argument is

frequently used to support
grouse conservation
measures in central (e.g.
Mdller 1978, Scherzinger
1989, Fischer 1999, Suter
et al. 2000) and Northern
Europe (e.g., Pakkala et al.
20083;
http://www.capercaillie-
life.info/htm/bird_importan
ce.php) and grouse are
among the designated
management indicator
species of the US Fish
and Wildlife Service.

The often assumed
indicator function of
grouse has explicitly been
tested for the capercaillie:
In Switzerland, species
richness and abundance
of red-listed subalpine
forest birds was
considerably higher in
plots with capercaillie than
in those without (Suter et
al. 2002), and capercaillie,
mountain birds, and
carabid beetles all
responded positively to
near-natural forest
structure (Suter et al.
2002, Debrunner 2004).
Similarly, forest stands
good for capercaillie in the
German Alps correlated
with high woodpecker
densities and bird species
richness (Fischer & Storch
2001). Also in the forests
of Finland, capercaillie
display grounds had
greater bird species
richness and old forest
specialists were more
common than elsewhere
(Pakkala et al. 2003). All
these studies support the
use of the capercaillie as
an indicator of ecosystem
health and an umbrella for
species biodiversity
conservation. 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.

2.4 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 male
grouse is mimicked in folk
dances both in 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, hazel grouse,
and 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
North American
indigenous people. 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. /.
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 12" (“the
glorious 12"”) 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
Age and earlier, the
capercaillie received

particular attention. At
times, e.g. in the 18" and
19" century, the
capercaillie hunt was
reserved for aristocrats
and today the species is
still accounted as "high
game” (Photo 2.3).

evidence that people have
ever tried to domesticate
any grouse species.

Non-consumptive uses of
grouse have only been

increasing in recent years.
The spectacular display of

Photo 2.3. High ranking hunting guests at an Austrian estate and
their prestigious prey: capercaillie males shot at the lek in spring.
The photo by an unknown photographer was probably taken in
the late 1880s or early 1900s. (Photographer unknown; courtesy

T. Huber).

Despite its great cultural
importance, black grouse
and capercaillie hunting
have generally 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
have probably 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 be an
attractive food source for
people. In parts of Siberia,
grouse are used as bait in
mustelid traps.
Interestingly, there is no

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.

2.5 Conservation
Status

Related to their extended
distribution ranges and
often remote habitats, the
conservation status of
grouse is less critical than
that of other galliform
taxa. No species of grouse
has been extirpated and
none are Critically
Endangered. However,

they are also far from
being safe. At the time of
compiling the first Grouse
Action Plan (Storch 2000)
in 1999, none of the then
17 grouse species were
considered to be globally
threatened according to
IUCN criteria (IUCN 1996),
but three species with
limited geographic
distribution; the Caucasian
black grouse Tetrao
mlokosiewiczi, the
Chinese grouse Bonasa
sewerzowi and the
Siberian grouse
Dendragapus falcipennis,
were listed as Near
Threatened (IUCN 1996).
The overall situation has
not improved since the
turn of the century. In the
2000 IUCN Red List of
Threatened Species, the
newly recognized
Gunnison sage grouse
Centrocercus minimus
became listed as
Endangered and the
Caucasian black grouse
was re-classified to Data
Deficient. Shortly after,
both the lesser and the
greater? prairie chicken
were added to the Red
List as Vulnerable owing
to rapid population
declines (IUCN 2002).

At least two recognised
subspecies appear to be
threatened according to
IUCN Red List Categories
(IUCN

2001, http://www.iucn.or
g/themes/ssc/redlists/RLc
ategories2000.html):
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).

At regional, national and
local scales, many
populations of grouse are
declining and threatened
with extinction. This is
particularly true of grouse

Table 2.2. Conservation status of grouse by continent.

Number of species
Number of range countries
Globally red-listed species

(IUCN 2006)

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

World North America
18 1

52 2

3NT 1NT

1DD 1EN

1EN 2VU

2VU

13 (72%) 4 (36%)

Greater prairie -chicken

Lesser prairie -chicken
Gunnison sage grouse

inhabiting landscapes in
temperate regions that are
densely populated and
intensively used by
humans; e.g. western and
central Europe, eastern

Europe:

5 (100%)

Black grouse
Capercaillie
Hazel grouse
Rock ptarmigan
Willow ptarmigan

- Continents according to geographic borders (west of Urals and Caucasus).
- Federal listing (Endangered Species act) of the species under consideration in the USA.

2.6 Threats

and central North America,
and parts of eastern Asia.
14 of the 18 species of
grouse (78%) are included
in the national red-data
books of at least one
country (Table 2.2).

Asia:
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8 (89%)

Black grouse
Black-billed capercaillie
Caucasian black grouse
Chinese grouse

Hazel grouse

Rock ptarmigan
Siberian grouse

Willow ptarmigan

Numerous factors are thought to influence the popukation dynamics of grouse and to threaten their survival.
Below, the mostimportant threats are described in their order of relative significance as based on the 2004 -2005
questionnare results. All 133 questionnaires (per species and country) that reported on threats togrouse on a
national level were included in the analysis; all 18 species were represented (Figure 2.2).

Questionnaire of 1999

In 1999 (Storch 2000), the
most frequently named
threat categories at the
national scale were habitat
degradation (73% of the
questionnaires; reported
from at least one country for
15 of the then 17 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. 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
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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.

Questionnaire of 2004-
2005

Five years later, the
situation had not
significantly changed (see
Figure 2.2). Still, the most
frequently named threat
categories at the national
scale were habitat
degradation (71% of the
questionnaires) and habitat
loss and fragmentation
(60%). Small population size
was considered an
important threat by 53% of
the correspondents. Again,
deterioration of habitats
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Fig. 2.2 Relative importance of various types of threats to
grouse populations by continent, based on a questionnaire per
country and species in 2004-2005. A total of 133 questionnaires
that reported on threats to grouse on a national level were
included in the analysis; all 18 species were represented. Three
fourth 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
direct
disturbance were less commonly named but may regionally be
critical. Climate change, that was reported by about 20% of the
correspondents, had not yet been considered a potential
threat to grouse in the 1990s (Storch 2000).

exploitation, and human

continues to be the major
threat to grouse populations
worldwide. Predation (40%),
direct exploitation (28%) and
human disturbance (35%)
showed the greatest
geographic variation of all
pressures. As before,
predation and human
disturbance were mostly
reported from Europe, while
exploitation seemed to be a
predominantly Asian
problem. The awareness of
climate change and the
potential threats it poses to
grouse have increased
significantly since 1999,
with 283% of the national
grouse populations
considered potentially
affected in 2004.

2.6.1 Habitat
Degradation, Loss and
Fragmentation

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 has likely
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 started with the
European settlers in the
middle of the 19" century
(see Braun et al. 1994), and
has greatly reduced the
distribution of several
grouse species, particularly
the prairie grouse. 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
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. 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;
Gokhelashvili et al. 2003)
(Photo 2.5, 2.6). Trampling
and erosion are additional
problems. Excessive
livestock-grazing is known
to impact negatively upon
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 from high densities of
deer or other wild ungulates
that may reduce the ground
vegetation to a few
centimetres in height (e.g.

Photo 2.4. Agricultural and urban developments have replaced
prairie-grouse habitats in many parts of North America. (Photo

Michael Schroeder).



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 I. Storch).

Photo 2.6. Ground vegetation reduced by grazing to a few
centimetres in height loses most of its quality as hiding and

nesting cover for grouse. (Scotland, UK. Photo I. Storch).

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 (Glanzer 1985,
Magnani 1988). Today, the
declining use and
maintenance of these
summer pastures are likely
causes for the deterioration
of alpine black grouse
habitats (Zeitler 2003). Also
capercaillie may profit from
a moderate degree of
grazing if cattle and deer
contribute to maintaining
open forest structures
(Klaus et al. 1989).

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).
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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 spruce grouse (Boag
and Schroeder 1992,
Harrison 1997). Grouse can
even tolerate 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, Lindén
et al. 2000). Industrial
forestry with large-scale
clearcutting significantly
alters both the structure of
the single stand as well as
the patterns and dynamics

Photo 2.7. Forestry practices change the internal structure of the
forests. Dense stands like this are unsuitable for grouse.
(Bavarian Alps, Germany. Photo I. Storch).

Photo 2.8. Industrial forestry alters the landscape pattern: large
scale clear-cutting is a major threat to forest grouse. (Ural

Mountains, Russia. Photo I. Storch).



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.

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).

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
infrastructure such as
roads, power-lines, or ski-
stations are more limited.
However, infrastructure
development increases the
accessibility of an area and
thus opens habitats, 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
Glanzer 1998, Summers et
al. 2004). Locally, collisions
with features such as
power-lines (Beveranger
1995), deer or sheep fences

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 I. Storch).

(Baines and Summers 1997,
Baines and Andrew 2003)
and ski-lift cables (Miquet
1986) may cause significant
mortality among grouse.

2.6.2 Small Population
Size

In parts of the range, e.g. in
western and central Europe,
loss, fragmentation and
deterioration of habitats has
resulted in isolated grouse
populations, many of which
are now 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 are now extinct, or are
close to extinction despite
major conservation efforts,
e.g. black grouse in
Denmark (Holst-Jérgensen
1995, 2001), Belgium
(Loneux and Ruwet 1997,
Loneux et al. 2004),

Germany (Loneux and
Ruwet 1997, Priter and
Wibbenhorst 2004) and the
Netherlands (Niewold 1996,
Ten Den and Niewold 2000,
Niewold et al. 2005);
capercaillie in parts of
Germany (Klaus and
Bergmann 1994) and 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 a good
(>90%) long-term (100 years)
chance of survival (Grimm &
Storch 2000).

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 19973, b;
Segelbacher and Storch
2002; Segelbacher et al.
2003a, b; Hoglund et al.
2004) 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 (see Martin
1998; Caizergues and Ellison
2002). 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 lllinois,
hatching success
significantly decreased as
the population declined. This
loss in fertility might have
resulted from reduced
genetic heterogeneity. The
fertility increased again after
birds from elsewhere had
been translocated into the
population.

2.6.3 Predation

Parallel to large-scale land-
use changes, the predation
pressure on grouse
regionally has significantly



increased since the 1970s
(Reynolds 1990, Wegge et
al. 1990, Hudson 1992,
Klaus and Bergmann
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 has 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 (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
(Marcstréom et al. 1988,
Reynolds 1991, Kauhala et
al. 2000; Baines at al. 2004).
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,
Gokhelashvili et al. 2004; A.
Gavashelishvili, pers.
comm). In the Alps, human

food remains around tourist
huts and ski stations attract
concentrations of generalist
predators such as corvids
and foxes, which may
negatively affect grouse
populations (Storch and
Leidenberger 2003).

Without doubt, predators
can have major influences
on the population density of
grouse, as has been shown
in experimental and
empirical studies
(Marcstrom et al. 1988,
Reynolds 1990, Hudson
1992, Kauhala et al. 2000,
Baines et al. 2004,
Summers et al. 2004).
However, there is also
evidence that suitable
habitat conditions may allow
grouse to survive well
despite high predator
numbers (Baines 1996;
Baines at al. 2004).
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 (e.g., Klaus 1994,
Loneux and Ruwet 1997,
Westemeier 1998, Grimm &
Storch 2000, Storch 2002).

2.6.4 Explotation

Because of the pronounced
and often unpredictable
fluctuations of many
populations, grouse are
susceptible to over-
harvesting, especially if
hunted in spring. At this
time, the population size is
at its smallest, 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
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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 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
over-exploitation. 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, possibly resulting
in reduced reproductive
success (Klaus et al. 1989,
1990).

2.6.5 Human
Disturbance

In many countries,
particularly those with
wealthy societies, high
human population densities,

urban life-styles and the
growing popularity of
outdoor activities, increases
the potential for conflicts
between the interests of
recreationists and the needs
of wildlife. Bikers, hang-
gliders, hikers, hunters,
mushroom-collectors and
berry-pickers, skiers,
snowboarders, snowshoers
and wildlife photographers
frequent scenic landscapes.
Grouse-watching at leks
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 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



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

loss and fragmentation. In
Scotland, for example,
capercaillies avoid the
vicinity of forest tracks
frequented by humans in
otherwise uniform habitat
(Summers et al. 2004).
Individual response and

population-level 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

‘Grouse News’ n°15 (e.g.
Ménoni and Magnani 1998,
Zeitler and Gléanzer 1998),
see
http://www.gct.org.uk/gsg/.

Box 2.1 Grouse-hunting: threat or opportunity?

Over 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 be completely 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 land owners, 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.

2.7 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. Links to web sites on grouse conservation are provided at the link page of the Grouse
Specialist Group web site: http://www.gct.org.uk/gsg/.

2.7.1 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, a major threat to
other galliformes birds such
as some pheasants,
appears not to be a major
issue in grouse
conservation. Of the 133
returned questionnaires,
international trade was not
reported as a threat to
grouse. The only grouse
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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 on
International Trade in
Endangered Species of Wild
Fauna and Flora (CITES
http://www.cites.org/),
Attwater’s prairie chicken is
listed under Appendix |
("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 re-export
of species listed in Appendix
| 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 | (‘species that
shall be subject to special
habitat conservation
measures in order to ensure
their survival’). The major
approach is the ongoing
creation of a network of
protected areas that aims at
habitats and species listed
under the Habitats and Birds
Directives. This European
network is called ‘Natura
2000’ (See
http://europa.eu.int/comm/e
nvironment/nature/nature co
nservation/index _en.htm as
well as
http://europa.eu.int/comm/e
nvironment/nature/nature co
nservation/natura 2000 net
work/managing_natura 2000
/index_en.htm). The problem
remains that most protected
areas, including the Natura
2000 reserves, 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 Il, 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.

2.7.2 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 (e.g. for
capercaillie in the Alps, a
magnitude of 250 km: may
be required for a minimum
viable population; see
Grimm and Storch 2000), 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 the present
effectiveness or extent in
some 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.

2.7.3 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
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 Chapt.
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 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 may both under- and



overestimate the population
(compare in 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 yet for any of the
three globally red-listed
Eurasian grouse species,
the Caucasian black grouse,
Chinese grouse and Siberian
grouse, although some
irregular and localised
surveys have been done or
are under development.
Even in parts of central
Europe where grouse are
nationally Red-Listed 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.

2.7.4 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,
particularly in North America
and parts of Europe, habitat
management programmes,
specifically 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 willow
ptarmigan, the red grouse,
are maintained by intensive
heather moorland
management (Hudson 1992).
Also, the EU-Life Project
“Urgent Conservation
Management for Scottish
Capercaillie” is showing
some preliminary

success (http://www.caperc
aillie-

life.info/htm/bird importance
.php). In North America, the
Conservation Reserve
Program (Joyce et al. 1991,
Dunn et al. 1993, Douglas
and Schwartz 1993;
http://www.nrcs.usda.gov/pr

ograms/crp/), 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
decline of black grouse and
capercaillie in northern
central Europe (Niewold
1991, Klaus 1994, Holst-
Jorgensen 2001), 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 in a
preventative rather than a
reactive approach to grouse
conservation. At least as
important as the timing of
habitat conservation
measures, is their spatial
extent. Many grouse habitat
management initiatives
remain restricted to some
hectares, focus on small-
scale habitat factors and
neglect the landscape
context (Storch 2002).
Grouse populations,
however, are influenced by
habitat features from local
vegetation structure
measured at the level of
hectares, to the landscape
mosaic within areas of
thousands of km_ (Kurki et
al. 2000, Storch 2002). For a
grouse population to persist,
its habitat requirements
must be met at all scales
(e.g., Storch 1995, 2002;
Kortland 2003). The extent
and landscape context of a
habitat is equally relevant as
its vegetation structure.

2.7.5 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 co-ordinated
internationally according to
sound biological principles,
with a view to the
maintenance or possible re-
establishment 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) 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; IUCN Technical
Guidelines on the
Management of Ex Situ
Populations for
Conservation; [IUCN 2002).
An expert group on
conservation breeding of
galliformes is currently (early
2006) being organised by the
World Pheasant Association.

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. The more recent IUCN
Technical Guidelines on the
Management of Ex Situ
Populations for Conservation
(IUCN 2002, http://www.iucn
.org/themes/ssc/pubs/policy
/exsituen.htm) recommend
the establishment of captive
populations when a species
is likely to become Critically
Endangered, Extinct in the
Wild or Extinct in a very
short time.

Conservation breeding of
grouse should only be
undertaken as part of an
integrated recovery strategy
involving defined
conservation objectives. It is
important to note that
release into the wild is not
an automatic consequence
of conservation breeding
and should only be
undertaken in accordance
with the IUCN position
Statement on Translocation
of Living Organisms (1987)
and the IUCN/SSC
Guidelines for
Reintroductions (1996). For
further guidance see the
WPA policy

statement on conservation b
reeding (http://www.pheasan
t.org.uk/exsit.htm).

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 concern
capercaillie or black grouse;
they were of varying
success, but generally failed
to establish self-sustaining
populations in the wild
(Klaus 1998, Seiler et al.

2001; see Re-introduction
and Re-enforcement below).

Grouse are not easy birds
for aviculture. Many species
have a short life
expectancy, they tend to be
highly vulnerable to disease
and stress can be lethal for
some; 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,
Mé&kinen et al. 1997).
Outside the breeding
season, both sexes may 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.

The challenge, however,
does make some
enthusiasts tackle these
problems, sometimes with
considerable success. In the
United Kingdom, there are
probably around 10-12
aviculturists, 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
aviculturists keep and breed
grouse, selling or
exchanging the progeny on
a larger scale. Several
species are kept,
particularly capercaillie and
back grouse, but there also
some captive Caucasian
black grouse and Siberian
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,
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Morrow et al. 1997). No
accurate estimates of
numbers and breeding
success in captivity are
known. No studbooks exist
for grouse.

2.7.6 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
has been the principal
technique used in re-
introduction (release after
the native population
became extinct) and re-
enforcement (release to
supplement a remnant
population) attempts (Klaus
and Bergmann 1994,
Bergmann et al. 1996, Klaus
1997, 1998, Nappée 1999,
Seiler et al. 2001). In
Germany alone, four release
projects for black grouse
and nine for capercaillie
were carried out during the
last 20 years of the 20
century; 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 (Klaus
1997, 1998). In a historic re-
introduction of capercaillie
into Scotland in the 1830s,
64 birds translocated from
Sweden had grown to an
estimated population of
2000 within 25 years
(Starling 1991); this
increase, however, was
enabled by wide spread and
large-scale elimination of
predators by professional
game keepers, and cannot
be compared with present
conditions.

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 the small size of habitat
patches and high predation
pressure, and only
secondarily by suboptimal
rearing and release
techniques. Experience with
central European release
projects have been
summarised by Klaus and
Bergmann (1994; black
grouse), Seiler et al. (2001;
black grouse), Klaus (1998;
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,
1998). 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 have
apparently 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). In Europe, a recent
translocation of capercaillie
from Russia to restock the
remnant population of
Thuringia, Germany, showed
that translocated individuals
survived better after release
than did captive-bred birds
(Klaus and Graf 2000; Graf
and Klaus 2001). Still, there
was no longer-term success
at the population level.
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 Re-
stocking (IUCN 1987).

The present state of
knowledge and experience
with release projects of

grouse is sufficient to
conclude that the chances
of re-establishing a self-
sustaining population are
generally very poor. Still,
grouse re-introduction and
re-enforcement 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.
Reintroduction attempts are
likely to divert attention and
resources away from priority
work such as habitat
preservation and restoration.

International standards for
re-introductions as a
management technique,
such as The IUCN/SSC
Guidelines For Re-
Introductions (IUCN 1998)
and the IUCN Technical
Guidelines on the
Management of Ex Situ
Populations for Conservation
(UCN

2002, http://www.iucn.org/th
emes/

ssc/pubs/policy/exsituen.ht
m), 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 a flow
of information 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 lllinois, resulted
in an increased breeding
success (Westemeier et al.
1998).

2.7.7 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; Omerod 2002).
Predator control is
considered as an important
accompanying measure to
grouse population recovery
programmes (e.g. Holst-
Jorgensen 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,
Marcstrom et al. 1988,
Reynolds 1990, Hudson
1992, Kauhala et al. 2000,
Summers et al. 2004; but
see Baines 1996, 2004). 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 (see
Messmer et al. 1999). Also,
some predator species are
legally protected
themselves. For these
reasons, in most areas
predator control cannot be a
sustainable approach to
grouse conservation.

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, particularly in central Europe and Britain, predation is considered to be a serious threat to grouse
populations. There is good evidence that a significant reduction of predators will probably result in improved survival of
grouse (e.g. Parker 1984, Marcstrom et al. 1988, Reynolds 1990, Hudson 1992, Kauhala et al. 2000, Baines et al. 2004,
Summers et al. 2004). 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,
Baines et al. 2004), and oppose predator control as a major conservation measure. Growing public opposition to the killing
of predators complicates the controversy.

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 the 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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2.7.8 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 by
related infrastructure such
as cable cars, tourist
resorts and snow-machines,
is viewed as a serious
threat to local populations of
grouse (Storch 1998;
Suchant and Schéfer 2002,
Summers et al. 2004;
Suchant and Braunisch
2005). Because population-
level effects of disturbance
are often difficult to prove,
there are a lack of rigorous
disturbance studies on
grouse. Several are
currently under way.
Recently, Scottish
ecologists could show that
capercaillie clearly avoid the
vicinity of forest tracks
frequented by humans in
otherwise uniform habitat
(Summers et al. 2004).

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 Glanzer 1998, Suchant
and Schafer 2002). 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 sportsmen’s
organisations, tourist boards
and the conservation, forest
and hunting agencies. As a
long-term goal, minimising
disturbance of wildlife during
all kinds of outdoor activity

needs to become a widely
accepted precept.

2.7.9 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 from
many countries and most
species (see Chapter 3). In
general, resource managers,
landowners and decision-
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 successes would be
helpful in developing
guidelines for future efforts.
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3. Species Accounts

The species accounts provide a short overview for each of the 18 species of grouse. They are
treated in their taxonomic order. For the first IUCN Grouse Action Plan (Storch 2000), status, taxonomy,
distribution, population, ecology, cultural importance, threats, research needs and current and
recommended conservation measures were summarised for each species based on information obtained
from specialists (see History and Evolution of the Action Plan; Chapter 1) and relevant literature. For this
revision of the Action Plan, species accounts were updated based on the results of a total of 140
questionnaires and recent publications. Data on the legal status of grouse were obtained from the IUCN
Environmental Law Centre in 1999 (Storch 2000) and revised by grouse specialists in 2004-2005. Several
species specialists from different parts of the world reviewed each species account and 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. Reliable quantitative
data on grouse population numbers and trends exist only for a few countries and species. Therefore, the
information given in the species summary tables are mostly a mixture of specialist opinion, coarse estimates
and extrapolations from local or regional studies. Although the quality of this information is not optimal, it is
still the best currently available.

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 list of names). However, the lists of correspondents do not provide complete lists of
experts on the various species.

Table 3.0. Conservation status of grouse at global level according to the 2006 IUCN ‘Red List of Threatened Species’, 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 2006 National Red Data Books*
Siberian grouse Dendragapus falcipennis Near China, Russia
Threatened
Spruce grouse Dendragapus canadensis Lower Risk Not listed (several eastern U.S. states)
Blue grouse Dendragapus obscurus Lower Risk Not listed
Willow ptarmigan Lagopus lagopus Lower Risk Belarus, China, Estonia, Latvia, Lithuania
Rock ptarmigan Lagopus muta Lower Risk China, Germany, Iceland, Italy, Japan, Portugal, Slovenia, Spain
White-tailed Lagopus leucura Lower Risk Not listed (British Columbia, Canada)
ptarmigan
Black grouse Tetrao tetrix Lower Risk Austria, Belgium, China, Czechia, Denmark, Estonia, Germany,

Italy, Kyrgystan, Latvia, Lithuania, Netherlands, Poland,
Romania, Slovakia, Slovenia, South Korea, UK
Caucasian grouse Tetrao mlokosiewiczi Data Deficient entire range: Armenia, Azerbaijan, Georgia, Iran, Russia, Turkey

Capercaillie Tetrao urogallus Lower Risk Austria, Bulgaria, Czechia, Estonia, Germany, Greece, Italy,
Liechtenstein, Latvia, Lithuania, Poland, Slovakia, Slovenia,
Spain, Switzerland, UK, Ukraine

Black-billed Tetrao parvirostris Lower Risk China
capercaillie
Hazel grouse Bonasa bonasia Lower Risk Austria, Belgium, Bulgaria, China, Czechia, Germany, Greece,

Hungary, ltaly, Japan, Liechtenstein, Serbia, Slovakia, Slovenia,
South Korea, Spain, Switzerland

Chinese grouse Bonasa sewerzowi Near China
Threatened

Ruffed grouse Bonasa umbellus Lower Risk Not listed

Greater sage-grouse Centrocercus Near Canada; USA candidate species (some U.S. states)
rophasianus Threatened

Gunnison sage-grouse Centrocercus minimus Endangered Not listed, USA candidate species

Sharp-tailed grouse = Tympanuchus Lower Risk Not listed (some U.S. states and Canadian provinces)
hasianellus

Greater prairie- Tympanuchus cupido Vulnerable Canada. T. c. attwateri: USA

chicken

Lesser prairie-chicken Tympanuchus Vulnerable Not listed, USA candidate species (some U.S. states)
allidicinctus

* No information for a few countries; therefore, lists may not be complete.
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3.1 Siberian Grouse

Scientific name:

Synonyms:

Dendragapus
falcipennis
Falcipennis falcipennis,

Hartlaub, 1855

Tetrao falcipennis

Common names: Lian chi ji Chinese
Siberian grouse, English
Siberian spruce
grouse, sharp-winged
grouse
Tétras de Sibérie French
Sichelhuhn German
Dikusha Russian
Gallo siberiano Spanish

Photo 3.1a Siberian grouse male. (Photo Franz Hafner).

3.1.1. Conservation
Status

IUCN 2006
(http://www.redlist.org/):
Lower risk (near threatened).
CITES 2005
(http://www.cites.org/eng/ap
p/index.shtml): not listed in
Appendices.

National Red Data books:
China and Russia.

The recent rate of habitat
loss may possibly justify
listing the species as
threatened according to
IUCN criteria (A. Andreev,
pers. comm., 2005). A
revision of status is
recommended.

3.1.2. Taxonomy

No subspecies recognised.
Despite recent phylogenetic
studies that support the
separation of the genera
Falcipennis, with the species
F. falcipennis and F.
canadensis, and
Dendragapus (Dimcheff at el.
2002, Drovetski 2002),

BirdLife International
currently classifies the
Siberian grouse into the
genus Dendragapus together
with the spruce grouse (D.
canandensis) and the blue
grouse (D. obscurus).

3.1.3. Distribution

Russia; formerly
occasionally in China.
Resident in far eastern
Russia from approx. 120°E.
to the shores of the Sea of
Okhotsk (Ayan) and the
island of Sachalin south to
the Sichote Alin mountains
and north to approx. 57°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; further
surveys are planned (Sun
pers. comm). A new
distribution map is given by

Photo 3.1b Siberian grouse female. (Photo Franz Hafner).

Photo 3.1c Siberian Grouse male in captivity. (Photo Franz Hafner).

Klaus & Andreev (2003)
showing a total range extent
of 1 Million km.

3.1.4. Population Size
and Trend

Few population estimates
are available. They report
low densities of between six
and 25 birds per 100 km;
these population densities
may however be
underestimates due to the
species’ elusive behaviour
(Potapov 1989). An intensive
telemetry study in the late
1990s resulted in an
average density of 6-8 birds
per km: in the core habitats
(Hafner and Andreev 1998,
Andreev et al. 2001). It is
assumed that the species
has been declining since at
least the 1970s due to
increasing land use and
forest exploitation (Potapov

1989, Flint 1995). The rate of
decline is unknown (Hafner
and Andreev 1998; F.
Hafner, pers. comm., 1999,
S. Klaus, pers. comm.,
1999). The Russian Red data
Book of 2000 (Nachev 2000)
reports ongoing population
declines.

3.1.5. Habitat and
Ecology

The Siberian grouse mostly
occurs in forests of spruce
(Picea jezoensis, P. abies), fir
(Abies nephrolepsis), larch
(Larix dahurica), and pine
(Pinus koraiensis) which
characterise the Amurland
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
particularly susceptible to
habitat changes related to
forestry and to large-scale
clearcutting. Therefore, the
species is an indicator for
the entire ecosystem,
including the typical flora
and fauna of the Ochotsk
Taiga. Many other species
as well as the Siberian
grouse, will profit from long-
term conservation of its
habitat (see Hafner and
Andreev 1998).

3.1.6. 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).

3.1.7. 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 dominates and

Map 3.1. Siberian Grouse distribution as assumed in 2003 (Klaus &
Andreev 2003,in Martens et al. (Eds).

is often carried out by
international joint-ventures
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 the
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
their natural regeneration
may take several decades
during which 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), because
they resemble natural
processes of forest
regeneration.

Forest fires. Since the
1980s, 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 and 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 the local custom
of burning grass in the
spring (A. Andreev, pers.
comm.. 2005). The
prevention and fighting of
forest fires is 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
so unsuitable for Siberian
grouse. Therefore, the
populations in the south are
probably more threatened
than those in the north (F.
Hafner pers. comm., 1999;

see Klaus et al. 1995).

Exploitation. Besides the
threats to its habitat,
poaching for meat has
become common practice in
Russia, and law
enforcement is generally
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.

3.1.8. Research
Needs

The first systematic studies
have been published in the
late 1990s (see Hafner &
Andreev 1998 and refs.
therein). They have 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, 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 the
grouse. Therefore, surveys
in regenerating succession
forests of different ages are
suggested. Differences
between the northern (mixed
regeneration) and southern
(deciduous regeneration)
parts 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 will enable important
advice to be given to the
state forestry agencies and
logging companies on how
to integrate forestry
operations and grouse
habitat conservation.

3.1.9. 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 within
the Russian range of the
Siberian grouse, which
exclude all human
utilisation. These reserves
are 570 — 8420km_ in area

and are probably large
enough to maintain viable
populations of grouse
(Hafner and Andreev 1998).
According to Nechaev
(2000), Siberian Grouse is
under protection in the
Sikhote-Alin, Komsomolsk,
Zeya, Bureya, Dzhudzhur
and Poronai Reserves
(Zapovedniki) and in Game
Reserves (Sakazniki),
particularly in Tudrovyi
Game Reserve and Severnyi
Game Reserve on Sakhalin
Island.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.

Captive breeding. The
species successfully breeds
at Novosibirsk Zoo (Nechaev
2000) and by some private
breeders.

3.1.10. Priority
Conservation
Measures

The Siberian grouse is listed
as a globally near
threatened species.
Therefore its conservation
has high priority. A short
summary of recommended
conservation measures are
given here.

Recommendations for
research and conservation
priorities for the Siberian
grouse are described in
greater detail in Chapter 4.

Assessment of population
trends and habitat loss.
Distribution, population sizes
and trends of the species
are insufficiently known;
surveys throughout the
range are lacking. Most
urgently, the rate of habitat
loss and fragmentation due
to clearcutting should be
identified based on remote
sensing techniques, in order
to re-assess the threat
category for the Siberian
grouse according to IUCN
criteria (see Appendix 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.

Creation of protected
areas. In the western part of
the range, a large protected
area should be created to
preserve old-growth forest
habitats, particularly along
the Baikal-Amur Railway, on
the Sikhote-Alin’ Ridge and
on Sakhalin Island (Nechaev
2000).

Table 3.1: Siberian grouse Dendragapus falcipennis Hartlaub, 1855

Integrate forest use with
grouse conservation. As a
first step towards the
integration of forest use and
grouse conservation,
clearcuts larger than
0.05km: should be prohibited
throughout the distribution
range.

3.1.11. Recent
changes

No new information
available. The species
account in the Russian Red
Data Book (Nechaev 2000)
confirms the situation
outlined above. Major
threats ongoing (habitat
degradation due to logging,
forest fires, roads
construction, industrial
development, illegal
shooting and trapping). The
recent rate of habitat loss
may justify listing the
species as threatened
according to IUCN criteria (A.
Andreev, pers. comm.,
2005).

3.1.12.
Correspondents
1999: Franz Hafner,

Siegfried Klaus, Roald
Potatpov, Yue-Hua Sun.

2005: Alexander Andreev,
Siegfried Klaus, Roald
Potatpov, Yue-Hua Sun.

Country Red | Legal protection: Hunting: Population: Threats: Conservation measures:
list TP PP NT IT Size Trend | S F H P E DC O/'S M HCIRE O

China X X x - ? ? X X X

Russia X X P 275,000? - X X X X X

1 Red list: x listed as threatened species at the national level, - 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 (illegal), R regionally restricted, S restricted hunting season, M males only
4 Population size (order of magnitude): estimated number of individuals in spring;

Population trend (during the past 10 years): + increasing, 0 stable or fluctuating, - declining, ? unknown

5 Threats (factors suspected to cause significant, longer-term population declines and extinction): S small population size, F habitat
loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure activities, C climate change, O other

threats

6 Conservation measures (ongoing at the time of reporting): S surveys, M monitoring, H habitat management, C captive breeding, R

restocking/reintroduction, E education, O other measures
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3.1.13. Key Publications

Andreev A V, F Hafner, S
Klaus & H Gossow (2001):
Displaying behaviour and
mating system in the
Siberian spruce grouse
Falcipennis falcipennis .-J.
Orn. 142: 404-424.

Andreev AV 1990. The
winter biology of Siberian
spruce grouse (Falcipennis
falcipennis) in Primorye.
Zoologichesky Zhurnal 69
(3): 69-80.

Hafner, F. & Andreev, A. V.
1998. Das Sichelhuhn.
Naturwissenschaftlicher
Verein flr Karnten,
Klagenfurt, Austria. 118 pp.
(ISBN 3-85328-014-5) (in
German with English
summaries).

Klaus, S. & A. V. Andreev
(2003): Falcipennis
falcipennis (Hartlaub, 1855)
Sichelhuhn. In Martens J.,
Eck S. and Sun Y.-H.
(Editors), Atlas der
Verbreitung paldarktischer
Vogel. Lieferung 20 (2003), 6
pp.

Nachev, V.A. 2000. Dikusha
[Siberian Grouse]. In:
Krasnaya kniga Rossijskoi
Federatsii (Zhivotnye) [Red
Data Book of the Russian
federation (Animals)].
Moscow, ACT Press-Astrel
Press. Pp. 465-467. In
Russian.

Potapov R.L. 1989. Gattung
Falcipennis Elliot, 1864. In
Potapov R.L. & Flint V.E.
(Eds). Handbuch der Végel
der Sowjetunion. Volume 4,
pp 117 — 126. Ziemsen
Verlag Wittenberg
Lutherstadt, Germany. (ISBN
3-7403-0027-2).

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.
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3.2 Spruce Grouse

Scientific name: Dendragapus Linnaeus, 1758
canadensis
Synonyms: Falcipennis
canadensis,
Canachites
canadensis
Common names: Spruce grouse English
Tétras du Canada French
Fichtenhuhn German
Gallo canadiense Spanish

Photo 3.2b Male spruce grouse displaying (Franklin's subspecies)
in Washington. (Photo Michael Schroeder).

Photo 3.2a Male spruce grouse displaying (taiga subspecies) in

Alberta. (Photo Michael Schroeder).
Photo 3.2.c Spruce grouse male in autumn. (Washington State,
Sept. 2003. Photo Michéle Loneux).

3.2.1. Conservation
Status

IUCN 2004
(http://www.redlist.org/):
Lower risk (near threatened).
CITES 2005
http://www.cites.org/eng/ap
p/index.shtml): not listed in
Appendices.

National Red Data books:
listed in several states of
the eastern US.

3.2.2. Taxonomy

The taxonomy of the spruce
grouse has long been under
debate. Sibley and Monroe
(1991) and Boag and
Schroeder (1992) placed the
species in the genus
Dendragapus and accepted
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.
Later, del Hoyo et al. (1994)

and the American
Ornithologists” Union (1998)
listed 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, for which a new
subspecies F. c. isleibi has
recently been proposed for
the Prince of Wales and
nearby islands of the
Alexander Archipelago
(Gustafson 1994, Dickerman
and Gustafson 1996).

In this Action Plan, we
follow BirdLife International
in placing the spruce grouse
in the genus Dendragapus,
although recent phylogenetic
studies support the
separation of the genera
Falcipennis, with the species
F. falcipennis and F.
canadensis from
Dendragapus (Dimcheff et al.
2002, Drovetski 2002).

Photo 3.2.d Female spruce grouse (Franklin's subspecies) in

Alberta. (Photo Michael Schroeder).

3.2.3. 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. D. 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.



3.2.4. 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 kmy, but range to over
50 in Ontario (D. Keppie,
pers. comm., 1999).
Populations may markedly
fluctuate between years.
Spruce grouse in the
temperate rainforest of
southeast Alaska appear to
be living in isolated and
scattered low-density
populations. (Compare Boag
and Schroeder 1992.)

3.2.5. Habitat and
Ecology

The spruce grouse uses a
wide range of conifer-
dominated forest habitats
from sea level to >3600 m 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., 1999). A widespread
structural attribute of spruce
grouse habitats are
branches and/or subordinate
trees or shrubs in the range
of 2-8 m above ground (D.
Keppie, pers. comm., 1999).
Short-needled pines and
spruce needles are the
exclusive winter food. They
generally prefer relatively
young (<30 years), dense
forests with a well-
developed 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

Map 3.2 Spruce grouse distribution

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.)

3.2.6. 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
population is generally
considered to be low.
Spruce grouse populations,
however, may rapidly
decline near advancing
roads and settlements due
to over-exploitation.

3.2.7. 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.

In a large, empirical study in
the spruce/pine forests of
central British Columbia,
Harrison (2001) studied the
effects of forest
connectivity on the natality,
movement, dispersal and
survival rates of spruce
grouse. The 4,160-km: study
area had no human
settlements, no agriculture

Photo 3.2.b Spruce grouse juvenile. (Washington State, Sept. 2003.

Photo Michéle Loneux)

and no ranching. Clear-cut
logging was the predominant
human influence. Harrison
(2001) radio-tagged 253
spruce grouse in eight 100-
ha connectivity treatment
units (4 low connectivity and
4 high connectivity).
Although spruce grouse
densities were not different
between the low- and high-
connectivity sites, juveniles
living in, and dispersing
from, the low-connectivity
sites had significantly lower
survival rates due to
increased predation risk
from raptors. Modelling
these empirical data
revealed that the spruce
grouse population appeared
stable with similar densities
among sites because of
source-sink dynamics. The
model also indicated that
further loss of high
connectivity in the study
area would lead to
population decline.

Small population size. Along
the limits of the its range,
spruce grouse live in
scattered low-density
populations, in highly
isolated patches of spruce
forest, e.g. in southeast
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.,
1999). 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.

3.2.8. 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
southeast Alaska are poorly
understood. 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.

3.2.9. Current
Conservation Measures

Legal protection. The spruce
grouse is partially protected
throughout its range; hunting
is regulated by defined
seasons and bag limits.

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., 1999).

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-hen’s
Forever) trying to encourage
naturalists to see the bird
(D. Keppie, pers. comm.,
1999).

3.2.10. Priority
Conservation Measures

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.
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.

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.,
1999). Others, however,
caution that protected areas
may not be the best tool for
spruce grouse conservation
because the species
favours diverse forest age
structures and is most
abundant in young, upland
stands (D. Keppie, pers.
comm., 1999).

3.2.11. Recent
Changes

Declining in parts of the
range due to continued loss
of connected, structurally
complex, old forests through
logging.

3.2.12. Correspondents

1999: David Boag, Jack
Gustafson, Scott Harrison,
Dan Keppie, Amy Russell,
Mike Schroeder, Loren
Smith, and Fred Zwickel.

2004: Scott Harrison.

3.2.13. Key Publications

Harrison, S. 2001. Effects of
forest connectivity on
ecological processes: using
spruce grouse as a model
system. Ph.D. thesis.
University of British
Columbia, Vancouver,
Canada.

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.

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 Dendragapus canadensis Linnaeus, 1758

Country Red | Legal protection- Hun-ting: Population: Threats: Conservation measures:
list TP PP NT IT Size Trend |S F H P E D C O|S M HCIRE O
Canada - X X X x |L,;S,R >1 ? X X X X X
million
USA - X X X L,S,R ? ? X X X X X

1 Red list: x listed as threatened species at the national level, - 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 (illegal), R regionally restricted, S restricted hunting season, M males only
4 Population size (order of magnitude): estimated number of individuals in spring;
Population trend (during the past 10 years): + increasing, 0 stable or fluctuating, - declining, ? unknown

5 Threats (factors suspected to cause significant, longer-term population declines and extinction): S small population size, F habitat
loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure activities, C climate change, O other
threats

6 Conservation measures (ongoing at the time of reporting): S surveys, M monitoring, H habitat management, C captive breeding, R
restocking/reintroduction, E education, O other measures
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3.3 Blue Grouse:

now dusky grouse and sooty grouse.

Scientific name:
Common names:

Gallo azul

Dendragapus obscurus
Blue grouse
Tétras sombre

Say 1823
English
French
Spanish

Photo 3.3b. Sooty Grouse (formerly Blue grouse Dendragapus o.
fuliginosus), male displaying. (Western Washington, Photo

Michael Schroeder).

Photo 3a Dusky Grouse (formerly Blue grouse Dendragapus o.
obscurus), male displaying. (Southwestern Alberta, Photo Michael

Schroeder).

Photo 3.3c. Dusky Grouse female. (Wyoming, Photo Michael

Schroeder).

3.3.1. Conservation
Status

IUCN 2006

(http://www.redlist.org/):
Lower risk (near

threatened).

Photo 3.3d Blue Grouse male. (Wyoming. Photo lIse Storch).

3.3.2. Taxonomy

Eight subspecies are
recognised (Potapov and
Flint 1989; del Hoyo 1994);
the four coastal subspecies
are morphologically and
geographically distinct from
the four interior subspecies.
Recent genetic studies
reported three clades
corresponding to the
parapatric sooty (D. o.
fuliginosus) and dusky (D. o.
obscurus) subspecies groups
plus a previously
unrecognized division
between northern and
southern dusky grouse
populations; the latter does
not correspond closely to
any currently recognized
subspecies boundary.
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CITES 2005
(http://www.cites.org/eng/ap
p/index.shtml): not listed

in Appendices.

National Red Data books:
not listed.

Genetic, morphological and
behavioural evidence
suggest that sooty and
dusky grouse are species-
level taxa; the specific
status of a third clade
remains ambiguous
(Barrowclough et al. 2004).

In mid 2006, the American
Ornithologist’s Union (AOU)
split the blue grouse into
two species: the dusky
grouse Dendragapus
obscurus and the sooty
grouse Dendragapus
fuliginosus (Banks et al.
2006). BirdLife has adopted
the AOU’s suggestion in its
2007 Red list update.



Map 3.3a. Blue Grouse Distribution.

3.3.3. 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.

3.3.4. 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
km_ in the interior, and
mostly between 10-30, but
also up to 100, in the
coastal populations;
however, there are also 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, Zwickel and
Bendell 2004).

3.3.5. Habitat and
Ecology

Blue grouse use a wide
range of habitats from sea
level to >3600 m 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
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 elevations
and winter at higher
elevations. Some coastal
populations, but less so the
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inland races, may rapidly
increase in numbers
following large-scale clear-
cutting that may create
suitable breeding habitats;
populations wil decline as
the canopy closes.
Availability of breeding
habitat may in these
circumstances be more
limiting than availability of
winter habitat (see Zwickel
1992, Zwickel and Bendell
2004)

3.3.6. 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. 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.

Map 3.3b. Detailed
distribution of the Sooty
and Dusky grouses.
(Source Michael
Schroeder, based on
Zwickel and Bendell’s
book 2004 and
modifications based on
Banks et al. 2006.)

3.3.7. Principal Threats

Habitat degradation. A
rugged mountainous habitat
has helped to protect the
species and 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. In general,
however, the effects of
forestry practices on blue
grouse are poorly
understood. Grazing by
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, Zwickel and
Bendell 2004).



Oil and gas exploitation. In
recent years, oil and gas
exploration and development
have increased as potential
threats to breeding habitat
for interior races of blue
grouse (R. Hoffmann, pers.
comm., 2005).

3.3.8. Research Needs

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

3.3.9. 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.

3.3.10. Priority
Conservation Measures

Integrating habitat
preservation and forestry
practices is the most
important conservation need
for the species throughout
its range, and particularly in
breeding habitats.

3.3.11. Recent
Changes

In mid 2006, the AOU split
the blue grouse into two
species: dusky grouse
(Dendragapus obscurus) and
sooty grouse (Dendragapus
fuliginosus) (Banks et al.
2006).

3.3.12. Correspondents

1999: Jim Bland, Jack
Gustafson, Rick Hoffman
and Fred Zwickel.

2006: J. W. Comelly, Rick
Hoffman, Michael Schroeder.

Table 3.3: Blue grouse Dendragapus obscurus Say, 1823

3.3.13. Key
Publications

Zwickel, F. C. 1992. Blue
grouse. The birds of North
America, No. 15. The birds
of North America, Inc.,
Philadelphia, PA.

Zwickel, F. C., and J. F.
Bendell. 2004. Blue
grouse: their biology and
natural history. NRC
Research Press, Ottawa,
Ontario, Canada. 284.

Barrowclough GF, Groth JG,
Mertz LA, Gutierrez RJ
2004. Phylogeographic
structure, gene flow and
species status in blue
grouse (Dendragapus
obscurus). Molecular Ecology
13: 1911-1922.

Banks R.C., C. Cicero, J.L.
Dunn, A.W. Kratter, P.C.
Rasmussen, J.V. Remsen
Jr, J.D. Rising and D.F.
Stotz. 2006. Forty-Seventh
Supplement to the American
Ornithologists’ Union Check-
List of North American
Birds. The Auk
123(3):926-936.

For an extended list of
references on the species
see Zwickel (1992) and
Zwickel and Bendell (2004,).
All publications referred to in
the text are listed in the
References section

Country Red | Legal protection: Hunting: Population: Threats: Conservation measures:
list TP PP IT Size Trend |S FH P EDCO|S M HCIRE O

Canada - X L,S 600,000 - X X X X X X

USA - X L, S 400,000 - X X X X X X

1 Red list: x listed as threatened species at the national level, - 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 (illegal), R regionally restricted, S restricted hunting season, M males only

4 Population size (order of magnitude): estimated number of individuals in spring;

Population trend (during the past 10 years): + increasing, 0 stable or fluctuating, - declining, ? unknown

5 Threats (factors suspected to cause significant, longer-term population declines and extinction): S small population size, F habitat
loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure activities, C climate change, O

other threats

6 Conservation measures (ongoing at the time of reporting): S surveys, M monitoring, H habitat management, C captive breeding, R
restocking/reintroduction, E education, O other measures
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3.4 Willow Ptarmigan

Scientific name: Lagopus lagopus Linnaeus
1758
Synonyms: Tetrao lagopus,
Tetrao albus,
Lagopus albus
Common names: Liu lei niao Chinese
Willow ptarmigan, willow English
grouse
Red grouse (L. /.
scoticus)
Riekko Finnish
Lagopéde des saules French
(L. I. lagopus)
Lagopéde d’Ecosse
(L. I. scoticus)
Moorschneehuhn German
Lirype Norwegian
Belaya kuropatka Russian
Lagopodo comun Spanish
Dalripa Swedish

Photo 3.4a Willow ptarmigan

Aschenbrenner).

3.4.1. Conservation
Status

IUCN 2006
(http://www.redlist.org/):
Lower risk (near threatened).
CITES 2005
(http://www.cites.org/eng/ap
pend/appendices.shtml): not
listed in Appendices.
National Red Data books:
listed in some European
countries and China.

3.4.2. 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.

in spring. (Photo Hans

3.4.3. 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
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Photo 3.4b Male willow ptarmigan

(Photo Robert E. Bennetts).

migrant. The willow
ptarmigan has the largest
distribution area of all
grouse species (see
Potapov and Flint 1989,
Sablevicius 1997, Hannon et
al. 1998).

3.4.4. Population Size
and Trend

The willow ptarmigan is
widespread and common in
many parts of its extensive
range. Populations fluctuate
in number and are regionally
cyclic in 3-4 year (Eurasia)
or 8-10-year (North America)
cycles (Lindén and Pedersen
1997). In Canada, local
spring densities vary
between <1 to >200 birds
per kmy; in the Russian
tundra, densities often reach
20-30 and up to 60 pairs per
km- (see Potapov and Flint
1989, Hannon et al. 1998).
For Britain, breeding
densities may reach a
maximum of 115 pairs per
km: in areas intensively
managed for grouse (Hudson
and Rands 1988). In
Fennoscandia, breeding
densities may reach > 100

in summer in central Alaska.

pairs per km- on some
islands in Northern Norway,
whereas more average
values for Scandinavia are
5-10 pairs per km:(Lindén
and Pedersen 1997). Some
range contractions have
been recorded in parts of
Europe (Baltic countries,
Belarus) and in central Asia
(steppes of Kazakhstan and
south-west Siberia).

3.4.5. Habitat and
Ecology

The willow ptarmigan
inhabits primary Arctic
tundra, clearings in boreal
forest, forest edge habitats
and subalpine vegetation.
They 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



Map 3.4a Willow ptarmigan distribution

in North America.

Table 3.4: Willow ptarmigan Lagopus lagopus Linnaeus, 1758

Map 3.4b Willow ptarmigan disribution in Eurasia.

Country Red | Legal protection: Hunting:| Population: Threats: Conservation measures:
list TP PP NT IT Size Trend |S F H P E D C O/S M H CIRE O

Belarus X X 100-200 - X X X X X X

Canada - X X X L,S,R >1 Million 0 X X X X X X X

China X X X X ? ? ?

Estonia X X 200 - X X X X X X

Finland X X L,R,S 180000 0 X X X X

Ireland - X L,S 2000-10000 - X X X X X X

Latvia X X X 10 - X X X

Lithuania | x X <100 ? X

Mongolia X X X LS 1000 ?

Norway - X L,S >1 Million 0 X X X

Russia - L,P,R,S | 18 Million 0 X X X

Sweden - X LS 20000-800000 O

UK - X X L,S 1 Million - X X X X X

Ukraine - ? ? ?

USA - L,S > 1 Million 0 X X X X X X

Non-range countries

Portugal X X

1 Red list: x listed as threatened species at the national level, - 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 (illegal), R regionally restricted, S restricted hunting season, M males only

4 Population size (order of magnitude): estimated number of individuals in spring;

Population trend (during the past 10 years): + increasing, O stable, - declining, ? unknown

5 Threats (factors suspected to cause significant, longer-term population declines and extinction): S small population size, F habitat
loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure activities, C climate change, O

other threats

6 Conservation measures (ongoing at the time of reporting): S surveys, M monitoring, H habitat management, C captive breeding, R
restocking/reintroduction, E education, O other measures

use farmland to some
degree. The willow
ptarmigan generally occurs
at lower elevations and in
wetter habitats with denser
vegetation than the rock
ptarmigan L. muta, when
both species occur in
sympatry. Where all three

Lagopus species occur, e.g.

in the Yukon, Alaska and
parts of British Columbia,

the white-tailed ptarmigan L.

leucura is found at the

highest elevations (see
Potapov and Flint 1989,
Hannon et al. 1998).

3.4.6. 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
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regionally, it is a game bird
of great cultural and
economic importance. The
willow ptarmigan (called
willow grouse in Europe) is
the most numerous grouse
species in the bag of Biritish,
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.,
2005). The habitats of the
British subspecies scoticus,
the “red grouse”, are
intensively managed to
produce high densities for
sport hunting. The species
is hunted for both sport and
food in northern Europe and
America, and primarily for
food in eastern Europe and
Asia.



3.4.7. 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, some 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 and reindeer
fences 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.,
1999, see Bevanger 1995,
Bevanger and Broseth
2000). In Scotland, many
birds die from collisions with
deer fences (Baines and
Summers 1997).

3.4.8. Research Needs

The willow ptarmigan has
received much more
attention in research than
the other Lagopus species,
especially work related to
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 is a lack of
understanding of migration
and dispersal behaviour in
relation to landscape
patterns and their effects on
population and
metapopulation dynamics.
The ability of the species to
cope with climate warming
in some parts of its range is
also an area in need of
research.

3.4.9. 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
minimal (source:
questionnaires).

Surveys and monitoring. In
parts of the range, surveys
and monitoring are restricted
to the local scale. In
Canada, monitoring is
restricted to several sites in
British Columbia and the
Yukon. In Norway several
populations are regularly
monitored, whereas in other
parts of Fennoscandia and
Britain, only some
populations are 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.
Additional measures are
predator 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 levels in
many places (see Hudson
1992 and refs. therein).
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Habitat management by
burning also reported for
Ireland, Newfoundland and
Labrador.

3.4.10. Priority
Conservation Measures

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
pressures.

3.4.11. Recent changes

Population trends are
unknown for major parts of
the range due to lack of
data. In Canada, there is
some concern about
disturbance by snowmobiles
and all-terrain vehicles. The
impact of climate change is
unknown, but specialists
expressed concerns that
there might be an effect. In
Finland, southernmost
populations at the edge of
the range are continuously
declining.

3.4.12. Correspondents

1999: Ayurzanyn Bold,
Volodymyr Domashlinets,
David Jenkins, Harto Lindén,
Kathy Martin, David
Mossop, David Newborn,
Hans-Christian Pedersen,
Roald Potatpov, Torstein
Storaas, Sun Yue-Hua, Ene
Vith, and Fred Zwickel.

2004: David Baines, Susan
Hannon, Par Jacobsson and
Jacob Hdéglund, Pekka Helle,
Kathy Martin, Tatiana
Pavlushchick, Hans-
Christian Pedersen, John
O’Halloran, Roald Potapov,
Yue-Hua Sun, Ene Vith.

3.4.13. Key
Publications

Bevanger, K. 1995.
Estimates and population
consequences of tetraonid
mortality caused by
collisions with high tension
power lines in Norway. J.
Appl. Ecol. 32: 745-753.

Bevanger, K. and Brgseth,
H. 2000. Impact of power

lines on bird mortality in a
subalpine area. Animal
Biodiversity and
Conservation 27.2: 67-77.

Hannon, S.J., P. Eason and
K. Martin. 1998. The Willow
Ptarmigan. In ‘The Birds of
North America’. No. 369, (A.
Poole and F.Gill, eds). 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.

Lindén, H. and Pedersen,
H.C. 1997. Willow grouse,
Lagopus lagopus. In:
Hagemeijer, W. J. M. and
Blair, M. J. (red.). The EBCC
Atlas of European Breeding
Birds: Their Distribution and
Abundance. Pp. 196-197.

T & A D Poyser, London.

Martin, K. and K. L. Wiebe.
2004. Coping mechanisms
of alpine and arctic breeding
birds: extreme weather and
limitations to reproductive
resilience. Integrative and
Comparative Biology
44:177-185.

Potapov R.L. 1989. Gattung
Lagopus Brisson, 1760. In
Potapov R.L., Flint V.E.
(Eds). Handbuch der Vogel
der Sowjetunion. Ziemsen
Verlag Wittenberg
Lutherstadt, Germany.
Volume 4, pp. 126-150.

Sandercock, B.K., K.
Martin, and S.J. Hannon.
2005. Life history strategies
in extreme environments:
comparative demography of
arctic and alpine ptarmigan.
Ecology. 86: 2176-2186.

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.



3.5 Rock Ptarmigan

Scientific name: Lagopus muta Montin, 1776
Synonyms: Lagopus mutus,
Tetrao alpinus
Common Yan lei niao Chinese
names:
Rock ptarmigan English
Kiiruna Finnish

Lagopede alpin,

French (Europe)

Perdrix blanche

Lagopéde des rochers French
(Canada)
Alpenschneehuhn German
Rjupa Icelandic
Pernice bianca Italian
Raicho Japanese
Fjellrype Norwegian
Tundryanaya kuropatka Russian
Belka Slovenian
Perdiz nival Spanish
Fjallripa Swedish

Photo 3.5a Rock ptarmigan (Photo Hans Aschenbrenner)

3.5.1. Conservation
Status

IUCN 2006
(http://www.redlist.org/):
Lower risk (near threatened).
CITES 2005
(http://www.cites.org/eng/ap
pend/appendices.shtml): not
listed in Appendices.

EU Birds Directive: Annex |
National Red Data books:
listed in China, Japan and
some European countries.

3.5.2. 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
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Map 3.5a Rock ptarmigan distribution in North America.

(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. Genetic analyses
to examine the evolutionary
history and divergence of
rock ptarmigan subspecies
are under way (e.g. Holder
et al. 2004).

3.5.3. 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). A single report from
the Pamir Mountains of
Tadjikistan (Pfeffer 1997)
has not been confirmed
since. The subspecies
Evermann's Rock Ptarmigan
L.m.evermanni that has only

occurred on Attu Island in
the western Aleutian
Islands, Alaska, has
recently been re-established
on Agattu Island (C.E. Braun,
personal comm. 2005). Rock
ptarmigan are migratory in
large areas of the northern
Arctic; in winter they are
often 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 >40°
latitude. (See Potapov and
Flint 1989, Holder and
Montgomerie 1993).

3.5.4. Population Size
and Trend

The species still occupies
most of its original range; it
is relatively secure because
of the 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 km_. The total
population size in North
America has been estimated
to vary between 2.1 and 8.4



Map 3.5b Rock ptarmigan distribution in Eurasia

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). There is a steady
decline in Iceland (4% per
year since 1981) for
unknown reasons.

3.5.5. Habitat and
Ecology

The rock ptarmigan inhabits
dry tundra and alpine
habitats with rocky ridges or
outcrops and relatively
sparse vegetation
dominated by grasses,

Photo 3.5b Rock ptarmigan in their typical alpine habitat. (Photo

Hans Aschenbrenner).

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. leucura lives in
habitats characteristic of the
rock ptarmigan in central
Europe.

3.5.6. Hunting and
Cultural Importance

The species is hunted in
many parts of its range,
except for China, Japan and
some areas of 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 people and
populations of rock
ptarmigan may be
exterminated in the
surroundings of 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).

3.5.7. 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, however, is
a localised threat.



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 Gléanzer 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 Glanzer 1998,
Pyrenees; Ménoni and
Magnani 1998); generalist
predators subsidised by ski
resorts may cause serious
declines in local populations
(Watson and Moss 2004).
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 has been reported
as a threat in the Alps and
the Pyrenees.

3.5.8. Research Needs

Clarification of the
taxonomic relationships
within the species is
desirable. The causes of
cyclic population
fluctuations are still 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 patterns 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.

3.5.9. 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, with the exception of
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 Glanzer
1998).

Habitat management. Only
reported in Newfoundland
and Labrador (burning).

Re-introduction. Subspecies
L.m.evermanni reintroduced
to Agattu Island (Aleutian
Islands, Alaska, USA) after
extirpation by introduced
foxes. Released birds were
translocated from
neighboring Attu Island. See
http://alaskamaritime.fws.go
v/whatwedo/bioprojects/rest
orebiodiversity/ptarmigan.ht
m
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3.5.10. Priority
Conservation Measures

Due to the vast range and
secure status of the
species, conservation needs
are mostly local. Population
monitoring to ensure the
sustainability of exploitation
is recommended in areas
with potentially high hunting
pressures. 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.

3.5.11. Recent changes

Populations poorly
monitored and trends
unknown in large parts of
the range. Reintroduced
population of subspecies
L.m.evermanni from Attu
Island in Agattu Island

Male rock ptarmigan on Attu Island, Alaska.

Schroeder)

(Aleutian Islands, Alaska,
USA,; translocation).
Regionally in North America
(e.g. Northwest Territory and
Nunavat), there is concern
that rock ptarmigan may be
declining. Locally to
regionally, some are
concerned about
disturbance by snowmobiles
and all-terrain vehicles
(Canada). The impact of
climate change is unknown,
but may play a role long-
term, particularly with regard
to changes in winter
weather and habitat. In
Iceland, as a response to
the steady decline (4%
decline per annum since
1981), the rock ptarmigan
was red-listed as vulnerable
in 2003, and hunting banned
in 2003 and 2004. In
Sweden, there are reports of
decreasing numbers due to
overgrazing of reindeer in
parts of the mountains.

(Photo Michael A



Table 3.5 Rock ptarmigan Lagopus muta Montin, 1776

Country Red | Legal protection: | Hun-ting: | Population: Threats: Conservation measures:
list |TP PP NT IT Size Trend |S F H P E D O/|S M HCREO

Andorra - X P 1500 ? X X X X X X

Austria - X X X L,S,R 50000 ? X X X X |X X X

Bulgaria - ? ?

Canada - X X x |LS >1 million 0? X X

China X X X X ? 0 X X

Finland - X X LS 6000 0? X X X X

France - X X x |LSR <20000 0/- X X X X X X X

Greenland - X L,S 0.1-1 million 0?

Germany X X X <500? 0? X X X X

Iceland X X L,S 0.1-05 million - X X X X X X

Italy X X X R,L,S 10000-12000 - X X X X X

Japan X X X X 3000 0/-? X X X X X X X

Kazakhstan - ? 2500 0

Liechtenstein - X L,S ? 0

Mongolia - X X x |L 500-1000 0

Norway - X L,S 0.4-1 million 0 X X

Portugal X X X ? ?

Russia - L,P,S 2,8 million 0 (+,7)

Slovenia X X 250-450 0/-? X X X X X

Spain X X X x |P 1200 -? X X X X X X

Sweden - X L,S 80000-160000 O

Switzerland - X X L,S,R 12000-15000 0 X X X X

Tadjikistan - presence uncertain

UK - L,S 20000 0 X

USA (Alaska) - X X x |LS >1 million 0? X X

Non-range countries

Australia X X

Ref. toL. m.

japonicus

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, O 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/reintroduction, E education,

O other measures

3.5.12. Correspondents

1999: 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 Potatpov,
Torstein Storaas, lise
Storch, Adam Watson, Yue-
Hua Sun, and Albin Zeitler

2004: David Martin
Boertmann (Greenland),
Susan Hannon (Canada,
Alaska), Hans-Christian
Pedersen (Norway), Roald
Potapov (Russia), Yue-Hua
Sun (China), Pierre Mollet

(Switzerland), Takaaki
Sakanakura (Japan), Miran
Cas (Slovenia), Jacob
Hdéglund, Par Jacobsson
(Sweden), Marc Mossoll
Torres (Pyrenees), Claude
Novoa (France) Pekka Helle
(Finland), Olafur K. Nielsen
(Iceland), David Boertmann
(Greenland), Scott Wilson
and Kathy Martin (USA,
Canada), Rainer Ploner and
Lucca Rotelli (Italy), Adam
Watson, Albin Zeitler
(Germany)..
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and V.L. Friesen. 2004.
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Potapov, R. L. and Flint, V.
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pp. (ISBN 3-7403-0027-2)

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



3.6 White-tailed Ptarmigan

Scientific name:
Synonym:
Common names:

blanche

Lagopodo coliblanco

Lagopus leucura
Lagopus leucurus
White-tailed ptarmigan
Lagopede a queue

Richardson,
1831
English
French

Spanish

Photo 3.6a White-tailed ptarmigan in summer. (Colorado, USA.

Photo lIse Storch).

Photo 3.6b Male and female white-tailed ptarmigan on Loveland
Pass, Colorado (Photo Robert E. Bennetts).

3.6.1. Conservation
Status

IUCN 2004
(http://www.redlist.org/):
Lower risk (near threatened).
CITES 2005: (http://www.cite
s.org/eng/append/appendice
s.shtml): not listed in
Appendices.

Provincial red data books:
Subspecies L. I. saxatilis
listed in British Columbia,
Canada, as vulnerable or
sensitive.

3.6.2. Taxonomy

Five subspecies are
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.

3.6.3. Distribution

Western North America.
More or less contiguous
distribution from south
central Alaska and the
Yukon south to Washington;
further south the range is
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Map 3.6 White-tailed ptarmigan distribution. (Source: courtesy

Kathy Martin).

highly disjunct with
scattered populations in the
Rocky Mountains from
Montana to northern New
Mexico. Isolated populations
on Vancouver Island (British
Columbia) and Mont Rainier
(Washington). Introduced
populations in California,
Colorado, New Mexico and
Utah (see Braun et al. 1993).

3.6.4. Population Size
and Trend

Breeding densities fluctuate
between years and places;
numbers range between 2-
10 birds per km_. In the long
term, most populations are
probably stable and secure.
However, with global
warming, some populations
may be at risk of
extirpation. Because its
alpine habitats remain
relatively undisturbed, the
species still occupies most
of its original range (see
Braun et al. 1993).

3.6.5. Habitat and
Ecology

Alpine habitats above or at
the treeline with a
preference for rocky areas,
krummbholz 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 snow-
free seasons, 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 habitats in
summer 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.
19983).

3.6.6. 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 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).

3.6.7. Principal Threats

Habitat alteration. Locally
the white-tailed ptarmigan is
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.

Table 3.6. White-tailed ptarmigan Lagopus leucura Richardson, 1831

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. 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 an increased
abundance of generalist
corvid, canid and mustelid
predators, can have a large
impact on the number of
juveniles.

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.

3.6.8. 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 Utah,
Washington and California
need to be assessed.

3.6.9. 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.

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

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

3.6.10. Priority
Conservation Measures

Habitat preservation and
protected areas. To avoid
loss of winter habitat,
wintering sites should be
identified and protected
before allowing urban
developments or skiing
operations.

3.4.11. Recent changes

No major changes in status
and trends reported. In
alpine ranges for both North
America and Europe, there
is growing concern related
to increased recreation in
rock ptarmigan habitats. A
study on the relationship
between habitat selection

and genetic structure is
under way (Canada).

3.6.12. Correspondents

2000: Clait E. Braun, Kathy
Martin, and Fred Zwickel

2005: Clait E. Braun, Kathy
Martin
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Braun, C.E. 1988. Biological
investigations of white-tailed
ptarmigan in Colorado, USA
— a review. Pp 131-147 in:
Lovel. T.W.I (ed).
Proceedings International
Symposium on Grouse 3,
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.

Martin, K. and K. L. Wiebe.
2004. Coping mechanisms
of alpine and arctic breeding
birds: extreme weather and
limitations to reproductive
resilience. Integrative and
Comparative Biology 44:177-
185.

Sandercock, B.K., K.
Martin, and S.J. Hannon.
2005. Life history variation
in extreme environments:
comparative demography of
arctic and alpine ptarmigan.
Ecology.

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

Country Red | Legal protection: Hunting Population: Threats: Conservation measures:
list TP PP NT IT Size Trend S FHPEUDT C O|SMMHC CRIEDO

Canada - X L,S,R >100,000 X X X X X X X

USA - X X X L,S,R <100,000 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

4 Population size: estimated number of individuals in spring; trend: + increasing, O 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/reintroduction, E

education, O other measures



3.7 Black Grouse

Scientific name:
Synonyms:

Tetrao tetrix
Lyrurus tetrix

Linnaeus, 1758

Common names: Hei qgin ji Chinese
Tetrivek obecn_ Czech
Urfugl Danish
Korhoen Dutch
Black grouse English
Teeri Finnish
Tétras-lyre, Petit French
coq de bruyere
Birkhuhn, Spielhahn German
Lyropetinds Greek
Fagiano di monte Italian
Orrfugl Norwegian
Cietrzev Polish
Teterev Russian
Gallo lira Spanish
Ru_evec Slovenian
Orre Swedish

3.7.1. Conservation
Status

IUCN 2006
(http://www.redlist.org/):
Lower risk (near threatened).
CITES 2005
(http://www.cites.org/eng/ap
p/index.shtml): not listed in
Appendices.

EU Birds Directive: Annex |,
Annex 11/2, Annex 111/2
National Red Data books:
listed in western and central
European countries.

3.7.2. Taxonomy

There are currently seven
(del Hoyo et al. 1994) or
eight (Potapov 1985,
Potapov and Flint 1989)
subspecies recognised,
based on geographic
variation in morphological
traits (colour patterns of
males and females and
development of
onthogenesis). Only the
British subspecies T. t.
britannicus is geographically
separated.

3.7.3. 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 as major
range contractions and
declines have occurred
during the 20 century (see
Klaus et al. 1990, Bergmann

and Klaus 1994, Lindstrom
et al. 1998).

3.7.4. 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 considered
to be more or less stable
throughout the contiguous
range, and are not
particularly endangered,
although negative population
trends are reported for parts
of Fennoscandia (Lindén &
Helle 2003). In western and
central Europe, black grouse
numbers have been
declining rapidly during the
20th century, and
particularly since the 1970s.
Many lowland populations
have disappeared and the
remaining ones are mostly
small (<100-200 birds) and
isolated (e.g., Klaus et al.
1990, Holst-dérgensen
1995, 2001; Loneux and
Ruwet 1997, Kamieniarz
2000, 2003, Ten Den and
Niewold 2000, Loneux et al.
2004, Priter and
Wiibbenhorst 2004, Niewold
et al. 2005). In central
Europe, the largest and still
mostly stable population is
found in the Alps (see Klaus
et al. 1990; Lindstrom et al.
1998).
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Photo 3.7a Black grouse males displaying. (Finland, Photo Gilbert

Ludwig).

Photo 3.7b Black grouse female. (Finland, Photo Gilbert Ludwig).

3.7.5. Habitat and
Ecology

The black grouse has one of
the broadest habitat
requirements of all the
grouse. In 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 can rely
on catkins, buds, twigs and
needles of various tree
species, especially birch
Betula, alder Larix, ash
Sorbus and willow Salix, but
also spruce Picea and pine
Pinus.

The quality, size, and
distribution of suitable
habitat patches explain
most of the observed
variation in black grouse
abundance. Black grouse
population dynamics are



Map 3.7 Black grouse distribution

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.
Although new telemetry
(Caizergues and Ellison 2002)
and genetic (e.g. Héglund et
al. 2004) studies have
started to clarify the spatial
population ecology of black
grouse, there is still a lack
of data to test this
hypothesis, and more
research on the spatial
dynamics of black grouse
populations is needed.

3.7.6. 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 so 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
has been estimated as
120,000 in the early 1990s
(Flint 1995, Grabuzov 1995);
more recent bag records are
not available.

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.
Recently, trophy-hunting by
westerners is gaining
increasing economic
importance in eastern
Europe. In central Europe,
trophy-hunting used to be
the black grouse hunter’s
major motivation and males
were shot in spring at the
lek. This kind of hunting
carries a high chance 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).

3.7.7. 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 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
black grouse habitat
deterioration. Destruction of
ground vegetation and the
associated invertebrate

communities due to heavy
grazing by livestock or deer,
can also have negative
effects on black grouse
populations (Baines 1994,
1996; Calladine et al. 2002).

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 needs
much more attention than
they have received in the
past.

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,
large-scale 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 (Klaus 1994).

Human disturbance.
Tourism and leisure
activities such as hiking,
skiing, mountain-biking, etc.
may pose serious threats to
local black grouse
populations. Many black
grouse wintering habitats
overlap with popular skiing
areas, particularly in the
mountainous regions of
western and central Europe
(see e.g. Meile 1982,
Ménoni and Magnani 1998,
Zeitler and Gléanzer 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.

Collisions. In Scandinavia,
collisions with high-tension
power lines may kill
significant numbers of black
grouse, e.g. >26,000 deaths
annually have been
estimated in Norway
(Beveranger 1995). In
Scotland, many birds die
from collisions with deer
fences (Baines and
Summers 1997).

Climate change. Some
researchers suggest that
longer-term climate trends
may partly explain recent
declines of the species,
particularly the negative
effect on breeding success
(e.g. Loneux et al. 1997,
Loneux 2001; 2003, Loneux
& Vandiepenbeeck 2003,
Ludwig et al. in prep).

3.7.8. 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, Lindstrém
et al. 1998). Because black
grouse are still widely
hunted, a 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 for
population connectivity, and
population dynamics and
persistence. Larger-scale
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.

3.7.9. Current
Conservation Measures

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. lllegal 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
Germany (except for the
Alps), 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, The
Netherlands and parts of
Germany. Monitoring
techniques include counts of
cocks at leks, brood counts
with pointing dogs and
transects counts.

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,
mountain-biking, snow-
shoeing and snow-
machines, are viewed as a
serious threat to local
populations. Disturbance
can be critical in winter
habitats, particularly 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, with
more or less success (e.g.
Austria, France, Germany,
Switzerland, Belgium). 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 (see
e.g. Ménoni and Magnani
1998, Zeitler and Glanzer
1998, Zeitler 2001, Suchant
and Schéfer 2002).

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. A significant
reduction of predators will
probably result in improved
black grouse survival (see
e.g., Marcstrém et al. 1988,
Reynolds 1990, Kauhala et
al. 2000, Summers et al.
2004). 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 (Ellison et al
1991). An exception is Great
Britain, where extensive
predator control by
professional game keepers
has a long tradition.

Captive breeding and
release. Captive breeding of
black grouse has made
significant progress since
the 1970s. However, this
has not resulted in
successful re-stocking and
reintroductions. In Germany,
four different captive
breeding and release
projects have been
undertaken and none were
successful. Their failure was
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 the small size of habitat
patches and high predation
pressure, and only
secondarily by suboptimal
rearing and release
techniques (see Klaus 1997,
1998; Seiler et al. 2001).

3.7.10. Priority
Conservation Measures

Habitat management.
Preservation and restoration
of the habitat is the major
approach for the
conservation of endangered
black grouse populations. In
areas with ongoing habitat
degradation, integration of
land-use practices with the
species” habitat
requirements is essential.

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 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.

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.

Monitoring. Where the
species is endangered,
sound monitoring
programmes of populations
and habitats should be
established to document
population trends and
responses to management
actions.

Law enforcement. Locally,
where the species appears
to be threatened by
poaching, better law
enforcement is needed (see
above).

3.4.11. Recent changes

In 2002, the species was
discovered in the north of
South Korea (Rhim et al.
2003), which is the
southernmost (38° N) known
location of the species. The
situation in China and
Mongolia is unclear, but field
surveys in Hebei Province
indicate dramatic declines,
possibly due to poaching for
food. In western and central
Europe, declines continue.
After the extinction of black
grouse in Denmark in the
mid 1990s (Holst Jorgensen
1995), populations are down
to <50 birds in both Belgium
and the Netherlands, and in
Germany and Poland, many
local populations have
disappeared. Conservation
measures are ongoing,
including habitat restoration,
predator control, and
reintroduction projects. Also
in the UK, captive breeding
and reintroduction
programmes have started
on the southern edge of the
range in England. Strong
declines since the 1990s
have also been suggested
for the south of Sweden.

Locally, increasing black
grouse numbers have been
reported. In parts of the
Alps, this may be related to
favourable chick rearing
conditions in recent years.
In parts of Poland,
conservation activities
(habitat management and
predator control) were
followed by increasing
population numbers (M.
Kazsuba pers. comm..).
Similarly, increasing
populations have been
reported from Romania as a
result of a conservation-
motivated hunting ban.

Wind farms for wind-power
production have been
identified as a new potential
threat to the species,
particularly in mountainous
areas (e.g., Czech Republic,
Austria, Germany). Negative
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Photo 3.7c. Black grouse male displaying (Finland, Photo

Gilbert Ludwig).

effects of wild farms on
black grouse are seen
mostly in disturbance of
birds and destruction of
habitats, although scientific
studies on the effects of
wind farms on grouse are
still lacking.
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For an extended list of
references on the species
see Loneux and Ruwet 1997
and Lindstrém et al. 1998.
All publications referred to in
the text are listed in the
References section.

Table 3.7 Black grouse Tetrao tetrix Linnaeus, 1758

Country Red | Legal protection: | Hun-ting: | Population: Threats: Conservation
list measures:
TP PP NT IT Size Trend |[S F HPEDC C OIS MHTCREO
Austria X X L, R, S, 26,000 0 X X X X X X X |Xx x X X X
M
Belarus - X L, P, S 40-54,000 0 X X X X X X
Belgium X X X - <50 - X X X X X X X X X X X
China X X X x |P present - X X X X X X
Czech Rep. X X X x |P 1500-2000 - X X X X X X X X
Denmark X recently extinct
Estonia - X 15,000 - X X X
Finland - X X L,R, S 800,000 - X X X X X X
France - X X x | L,R, S, 20,000 - X X X X X X X
M
Germany X X X X X 2,000 -/0 X X X X X X X X X
Greece* - X x x|P ? ? X X X X
Italy X X X L, R, S, 30-35,000 -/0 X X X X X X X X
M
Kasakhstan - L,P >200,000? - X X
Kyrgystan X ? >200,000?  O(+,-)- X X
Latvia X Xx x|L, S 15-30,000 + X X X X
Liechtenstein - X L, S, M 200 + X X X
Lithuania* X X ? 4-6,000* ?
Mongolia ? X X X |? present ?
Netherlands X X - 35 - X X X X X X
Norway - L, S >300,000 0 X X X
North Korea ? ? present ?
Poland X X X X |- 2000-2500 -/+ X X X X X X X X X X X X
Romania X X P 90 - 200 + X X X X X - X - - X
Russia - X L,P,S,M |9.6 Million 0 (+,-) X X X
Slovakia X X x x |P 400-600 - X X X X X X X X
Slovenia X X - 2,500 o0, - X X X X X
South Korea X X P <50 - X X X X X X
Sweden - X L, S 300,000 0/-
Switzerland - X X L,R. S, |[7-10,000 -/0 X X X X X
M
UK X X X L,S 13,400 - X X X X X X X X X X
Ukraine - L, P 15,000 - X X X X X
Non-range countries
Spain X X X
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
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/reintroduction, E
education, O other measures

* Info from 2000 Action Plan. ** data from BirdLife International Birds in Europe 2004.
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3.8 Caucasian Black Grouse

Scientific name:

Synonyms:
Common names:

Rotcho

Kaukasusbirkhuhn
Kawkasskij teterev
Gallo-lira caucasiano
Dag horozu, (‘cockerel

Tetrao mlokosiewiczi

Taczanowski,
1875

Lyrurus mlokosiewiczi
Kovkasian mayrehav
Caucasian black grouse
Tétras du Caucase

Armenian
English
French
Georgian
German
Russian
Spanish
Turkish

of the mountain’) or Hus
Tavugu (‘birch chicken’)

Photo 3.8 Caucasian Black grouse, male (Photo Siegfried Klaus).

3.8.1. Conservation
Status

IUCN 2006
(http://www.redlist.org/):
Data deficient.

CITES 2005
(http://www.cites.org/eng/ap
pend/appendices.shtml): not
listed in Appendices.

Red Data Book of European
Vertebrates 1997:
Insufficiently known.
National Red Data books:
listed in all range countries
(Armenia, Azerhaijan, Iran,
Georga, Turkey, and
Russia).

3.8.2. Taxonomy

Monotypic; no subspecies
recognised (del Hoyo et al.
1994).

3.8.3. 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).

3.8.4. Population Size
and Trend

Population size and trend
are insufficiently known.
Current estimates are in an
order of 80,000-90,000 birds
(see table 3.8). The species
has probably been declining
since at least the 1980s and
has disappeared from some
mountains at the limits of its
range. In undisturbed areas,
such as the 800km: Teberda
state reserve in Russia, 1.5
birds per km- have been
estimated based on lek
counts (Klaus et al.
1990a,b); but local spring
densities reached up to 3.8
birds/km' (Vitovich 1986).

Map 3.9 Caucasian black grouse distribution.

3.8.5. Habitat and
Ecology

Caucasian black grouse
inhabit treeline habitats of
the transition zone between
the upper mountain forests
and subalpine meadows at
1500-3000 m 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 lek-breeding
species with traditional
display grounds in open
habitats someway 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).

3.8.6. 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.

3.8.7. Principal Threats

Habitat degradation. Cattle
grazing and shepherding
have increased throughout
the range and led to
vegetation change and
erosion in the 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 the on reproduction
of Caucasian black grouse
due to habitat changes,
disturbance and trampling
are likely. Locally, as
suggested for Armenia,
reductions in livestock
numbers may result in
recovery of the species.

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 the contact
between these populations.
Small and isolated
populations are generally
vulnerable 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.

3.8.8. Research Needs

Surveys. Thorough surveys
should be launched to clarify
the distribution, population
size and trend, and status of
the species throughout the
range, especially in its
southern parts. So far,
surveys have only been
conducted locally, although
efforts are being made in
several countries to clarify
the species” distribution.

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. The first radio-
telemetry study is under
way in Georgia (see
http://www.gccw.org).

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 number of helminths in
wild ungulates has also
increased (A. Gavashelishvili
pers. comm., 1999).

3.8.9. Current
Conservation Measures

Legal protection. The
species is totally protected
throughout its range.
However, hunting pressure
still exists, at least at a
local scale, and so 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),
Georgia 3-4% (A.
Gavashelishvili pers.
comm., 1999) and Turkey
1% (S. Baskaya pers.
comm., 1999)). 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
being planned.

Surveys and monitoring. In
recent years, surveys have
been initiated in Azerbaijan,
Georgia and Turkey. Some
new field observations have
also been reported from
Armenia and Iran.

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.

3.8.10. Priority
Conservation Measures

The Caucasian black grouse
is listed as data deficient,
but will probably soon be
reclassified as Near

Threatened on the basis of
suspected declines in the
near future. 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. The distribution
of the species is
insufficiently known; even
less is known about
connectivity among the
various parts of the range.
Recent surveys have
started to improve
knowledge. However, there
is still a lot of field work
needed 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 with
cooperation between the
range countries. Intentions
exist in several of 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 in
patches of Rhododendron
and birch on the slopes).
Habitat preservation must
be a major aim of any
management plan for this
species.

Control of illegal hunting.
Field studies are needed to
assess the role of poaching
in population dynamics in
parts of the range,
especially Armenia, in order
to develop measures and
approaches to control
poaching.

Protected areas. New
reserves for Caucasian
black grouse have been
proposed in several of the
range countries (Armenia,
Azerbaijan and Georgia).

Conservation education and
ecotourism. In most parts of
the range of the Caucasian
black grouse, education
regarding its status and
threats are considered an
important approach to
reduce 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. Public
involvement also plays a
role in the projects currently
ongoing in Azerbaijan,
Georgia and Turkey.

3.4.11. Recent changes

In recent years, a growing
number of biologists and
conservationists from the
Caucasus region have
become interested in field
studies on the Caucasian
black grouse. In Azerbaijan,
a grant from the Chicago
Zoological Society's
Endangered Species Fund
allowed surveys in various
parts of the country to
collect basic information on
habitat, status, trends and
threats. In Georgia and
Turkey, Caucasian black
grouse projects are ongoing
within the Baku-Tbilisi-
Ceyhan Pipeline Company
Environmental Investment
Programme. In Georgia, a
research, monitoring and
conservation project is
working to build up
knowledge and capacity on
Caucasian black grouse to
enable appropriate
management



http://www.gccw.org/index.
php?a=activities-cbg. In
Turkey, surveys and habitat
modelling are being carried
out in an attempt to improve
the conservation status of
the species. Interest in field
studies has also been
expressed by researchers in
Armenia and Iran.
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Table 3.8 Caucasian black grouse Tetrao mlokosiewiczi Taczanowski, 1875

Country Red | Legal protection: Hun-ting: Population: Threats: Conservation measures:
list |TP PP NT IT Size Trend S FHP E D S M H CR E O

Armenia X X P >3007? ? X X X X X

Azerbaijan X X P 1500-3500 - X X X X X X X
Georgia X X P 40-50000 - X X X X X X
Iran X X X X P 100? - X X X X

Russia X X P 25-30000 0/- X X X X
Turkey X X X X P >7500 -/? 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/reintroduction, E education, O other

measures
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3.9 Western Capercaillie

Scientific name:

Tetrao urogallus

Linnaeus 1758

Common names: Song ji Chinese
Veliki tetrijeb Croatian
Tetrev hlu_ec Czech
Tiur Danish
Capercaillie English
Metso (male), Finnish
koppelo (female)

Grand tétras; grand  French
coq de bruyére

Auerhuhn German
Agriokourkos Greek
Gallo cedrone Italian
Storfugl, Tiur (male), Norwegian
roy (female)

Gluszec Polish
Glukhar Russian
Divji Petelin Slovenian
Urogallo Spanish
Tjader Swedish

3.9.1. Conservation
Status

IUCN 2006
(http://www.redlist.org/):
Lower risk (near threatened).
CITES 2005
(http://www.cites.org/eng/ap
p/index.shtml): not listed in
Appendices.

Bern Convention: T. u.
cantabricus (Appendix II)

EU Birds Directive: Annex |,
Annex 11/2, Annex 111/2
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; C1 and C2a (Storch et
al. 2006). The subspecies at
present inhabits an area of
1,700 km? in the Cantabrian
Mountains of northern
Spain. Compared to a
historic range of 3,500 km?,
the area of occupancy has
declined by >50% (Quevedo
et al. 2006). The range is
severely fragmented and
separated from its nearest
neighbouring population in
the Pyrenees (T. u.
aquitanus) by a distance of
more than 300km. A 60-
70% decline in the number
of males at leks since 1981
has been estimated (Pollo et

al. 2003). The current
population is probably <1000
birds, although reliable
estimates are lacking. The
decline appears to continue
(Storch et al. 2006).

3.9.2. 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 (Castroviejo 1967,
1975) and T. u. aquitanus in
the Pyrenees of France and
Spain. Recent phylogenetic
studies indicate that T. v.
cantabricus forms a clade
different from other
European capercaillies
(Rodriguez Mufioz et al.,
2007) and qualifies it to be
considered as an
Evolutionarily Significant Unit
(Moritz, 2002). Cantabrian
and European clades
contact in the Pyrenees
(Rodriguez Mufioz et al.,
2007).

3.9.3. 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 patchy distribution of
montane forests and

Photo 3.9a Western capercaillie male.

Photo 3.9b Western capercaillie female.

Photo 3.9.c Western capercaillie female chick, about four weeks

old. (All three photos lise Storch)

secondarily due to habitat
loss (see Storch 2001).

The capercaillie still
occupies most of its original
range, although serious
declines in 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. The Cantabrian
subspecies of the
capercaillie may become
extinct in the near future. 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



Map 3.9 Western capercaillie distribution.

threatened in western,
central and southeastern
Europe, but still occurs in
considerable numbers
throughout most of its
boreal range from
Scandinavia to eastern
Siberia. However, even in
some parts of the boreal
forest, e.g. Finland, the
species regionally is
considered vulnerable
(Storch 2001).

3.9.5. Habitat and
Ecology

The capercaillie is a typical
species of boreal climax
forests. Along its southern
distribution limit, however,
capercaillie show
remarkable plasticity with
regard to inhabited forest
types. 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 and
fruits of various herbs and
shrubs in summer. 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 tree species and
forest age. In most areas,
old, natural or semi-natural
conifer-dominated 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 (see Klaus et
al. 1989, Potapov and Flint
1989, Storch 2001). The
capercaillie is often referred
to as an indicator species of
healthy old forest
communities in montane
and boreal ecosystems (e.g.
Suter et al. 2002).

Exceptions to the close
association of capercaillie
with conifers are the
Cantabrian Mountains of
Spain, where the birds live
in purely deciduous forests
throughout the year and
feed on buds in winter
(Rodriguez and Obeso 2000),
and the southern Urals,
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where the birds were
reported to extend their
summer ranges into steppe
woodlands of old mature
oak (see Klaus et al. 1989,
Potapov and Flint 1989) and
show seasonal movements
of a migratory character.
This population in the
southern Urals may have
disappeared due to logging
(T. Pavlushchick, pers.
comm. 2005).

3.9.6. 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 18 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 has generally played
a minor economic role in
central Europe.

Throughout central Europe,
capercaillie have been

hunted mostly in spring at
the lek, with hunters
preferring 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,
but this did not successfully
reverse the negative
population trend (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 and
Bulgaria). There is growing
opposition to this practice
from conservationists and
the anti-hunting movement.
Moderate, strictly controlled
hunting, however, may have
a positive overall effect on
capercaillie conservation.
For example, in parts of
Austria, where the hunting
rights belong to small,
private land owners, the
chances to sell a
capercaillie cock to guest
hunters every other year
appears to be a significant
incentive for active habitat
preservation.

3.9.7. 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
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
poaching intensities, and
thus have the potential to
create significant threats to
the capercaillie and other
old-forest species. In central
Europe, capercaillie
abundance was highest at
times when human land-use
practices, e.g. collection of
forest litter and cattle
grazing, favoured open
forest structures with a rich
ground vegetation. During
the past decades,
increasing standing timber
volumes throughout central
Europe were paralleled by
declining capercaillie
numbers. Forestry practices
are probably the one major
limiting factor of capercaillie
numbers (Klaus et al. 1989,
Rolstad and Wegge 1989,
Rolstad 1989, 1991, Storch
2001). In the UK, however,
the major threat in recent
years has been mortality
from striking fences (Baines
and Andrew 2003).

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, 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 19974, b,
Storch 2002).

Pollution. In parts of central
Europe, large-scale pollution
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through wind and rain
resulted in soll
eutrophication and thus
vegetation changes which
are 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 persuasion 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 may
have become a major cause
of nest losses.

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 Glénzer 1998).

Collisions. Regionally, e.g.
in Fennoscandia, collisions
with high-tension power
lines may be responsible for
killing 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 serious threat for
capercaillie in Scotland and
account for an estimated

50% of the annual mortality
(Baines and Andrew 2003).

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 to greatly
affect populations in
Ukraine.Poaching, 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 was
also felt to greatly influence
the declining populations in
Andorra, Bulgaria and
Romania; correspondents
felt that legal protection and
law enforcement need 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.

Climate change. Some
researchers suggest that
long-term climate trends
may partly explain recent
declines of the species,
particularly by negatively
affecting breeding success
(Moss et al. 2001). These
effects may be most
relevant in Atlantic climates,
such as the Cantabrian
Mountains, Pyrenees and
Scotland. However, this
hypothesis still lacks
rigurous testing.

3.9.8. 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.
However, information on
biology and ecology of the
Cantabrian subspecies is
lacking and research should



be urgently promoted.
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,
2002). Although genetic
studies have confirmed that
central and western
European capercaillie show
metapopulation patterns
(e.g. Segelbacher et al.
2003), information is almost
completely lacking on
juvenile dispersal rates and
dispersal distances (Storch
and Segelbacher 2000), and
their roles in population
genetics, dynamics and
persistence. Larger-scale
habitat relationships,
predation patterns and
population dynamics,
minimum requirements in
population size (Grimm and
Storch 2000) 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.
Small and isolated
populations should be
assessed for potential
inbreeding depression
effects (see Westermeier et
al. 1989).

3.9.9. 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 which
have 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 (Andorra, Spain,
Greece) European countries,
illegal hunting may have
serious effects on
capercaillie populations;
here, rigorous law

Photo 3.9d. Cantabrian capercaillie (Photo Bernard Bellon, Spring

2006).

enforcement is urgently
needed.

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 the survival
of the species; however,
law enforcement appears to
be generally insufficent.
Protected areas may
effectively maintain a
capercaillie population if the
area is large enough (>
100km: see Storch 1995), if
the habitat is and remains
suitable, and if utilisation
and disturbances are strictly
regulated and controlled.
This, however, is rarely the
case. Although large parts
of the capercaillie range
within the EU countries of
central and western Europe
are now covered by the
Natura 2000 network,

effective protection of
capercaillie and their
habitats is not granted
because major commercial
land uses, such as forest
exploitation, will continue.

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 may
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 unpubl.).

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. An
encaouraging example of
capercaillie habitat
management is ongoing in
Scotland within the EU-Life
programme
(http://www.capercaillie-
life.info/htm/bird_importance

-php).

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
(Marcstréom et al. 1988,
Reynolds 1990, Kauhala et
al. 2000, Summers et al.
2004). Maintaining low
predator densities on a large
scale, however, is
technically difficult and
morally questionable, and
not easily accepted by the




public (see Messmer et al.
1999) and the conservation
community. 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 the
release of capercaillies
reared in captivity has
become a common, but
unsuccessful, conservation
tool in central Europe. Newly
released birds suffer great
mortality from predation,
and although since the
1970s about 5000 birds
have been released in >10
different projects in
Germany alone, there is still
not a single example of a
self-sustaining capercaillie
population established from
birds reared in captivity. The
prospects for translocations,
i.e. release of birds caught
in the wild elsewhere, might
be better; however, a recent
attempt with Russian birds
translocated into Thuringia,
Germany, failed in
stabilising the remnant
population. Experience with
capercaillie release projects
have been summarised by
Klaus (1998). The prospects
for stabilizing or re-
establishing capercaillie
populations in central Europe
appear to be limited mainly

Photo 3.9e Young brood (chicks 1-3 days old) and hen western

capercaillie (Photo lise Storch).

by small size and poor
quality of habitat patches
and high predation pressure,
and only secondarily by
suboptimal rearing and
release techniques. Clearly,
the GSG strongly
disencourages reintroduction
attempts as an approach to
safeguard threatened
capercaillie populations.
Costs are immense, while
chances of success are
remote. Reintroduction
attempts are likely to divert
attention and resources
away from priority work,
such as habitat preservation
and restoration.

Education. Capercaillie
conservation measures are
frequently accompanied by
information and education of
land owners 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
Gléanzer 1998).

3.9.10. Priority
Conservation Measures

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 well
developed ground vegetation
and insect abundance. Also,
tourism, sport and urban
development, road
construction, wind parks
and mining activities should
be banned from capercaillie
habitats where populations
are threatened.

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, 2002).

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.

Reduction of collision
mortality. Collisions with
linear obstactles such as
power lines, ski lift cables
and deer and sheep fences
can be significantly reduced
by removal, re-location and
visualization by marking (see
e.g. Baines & Andrew 20083).

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).

3.9.11. Recent changes

Overall negative population
trends at the southwestern
edge of the distribution are
ongoing. In the Alps, e.g. in
Italy, lower elevations are no
longer regularly used by
capercaillie, probably related
to the denser forests
present being more
intensively utilized by
humans. Populations in
Atlantic climates (UK,
Pyrenees, Cantabrian
Mountains) may suffer from
wetter conditions during
chick rearing in early
summer. In the boreal
forest, the major long term
trend is continued decrease
due to modern forestry
practices. In the UK, a major
EU-supported capercaillie
conservation programme
shows good success and,
together with favourable
spring weather, led to a
doubling of the remnant
population from 1000 birds
in 1999 to 2000 birds in
2004 (Kenny Kortland, pers.
comm.).



Table 3.9. Western capercaillie Tetrao urogallus Linnaeus, 1758

Country Red | Legal Hun-ting: | Population: Threats: Conservation measures:
list | protection:

TP PP NT IT Size Trend| S F H P E D O|/S M H C R E
Albania ? X ? ?
Andorra - X P 600 ? X X X X
Austria X X X L,R, S, M | 25000 0/(-) X X X X X X X X X X
Belarus - X L,P,S,M | 5-7000 0/- X X X X X X
Bosnia/Herceg | - L,P ? -? X X X X X
Bulgaria X L, P 2000 - X X X X X X X
China - X ? (few) ? ? ? x ? ?
Croatia - X 300-400 0 X X X X X X X X
Czech Rep X X X 150-200 ? X X X X X X X X
Estonia X X 3000 - X X X X X X
Finland - X L,R,S 400000 - X X X X X X X
France - X X x |LR,S, 3500-6000 -/0 X X X X X X X |X X X X

M, P

Germany X X X X 2000-4000 -/0 X X X X X X X X X X X
Greece X P 350-500 - X X X X X
Italy X X 4000-6000 -/0 X X X X X X X
Kazakhstan - L >10000? - X X X
Liechtenstein | x X few 0/? X X X
Latvia X x |L,P,S,M | 3000-5000 ? X X X X X X X X
Lithuania X X ? ?
Mongolia - X x | ? ? ?
Norway - L,S >150000 - X X X X X
Poland X X X 550-750 - X X X X |x x X X X X
Romania - X X L,P,M 10000 ? X X X X X
Russia - X L, P 4 million 0,-,+ X X X X X
Serbia-Monte. X x LRSS 230 0 X X X
Slovakia X X x |P 500-700 leks - X X X X X X X X
Slovenia X X - 1200 o/ - X X X X X X |X X X X X
Spain X X X x |P 2000 - X X X X X X X X
Sweden - L,S 160000-220000 - X X
Switzerland X X X X 1000 - X X X X X X X
UK X X X 2000 - X X X X X X |x x X X
Ukraine X X P <4000 - 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, O 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/reintroduction, E education, O

other measures

3.9.12. Correspondents

2000: 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 Ramén

Obeso, Athanassios
Sfougaris, Peter
Shurulinkov, Torstein
Storaas, llse Storch, Yue-
Hua Sun, Ene Vith, and Albin
Zeitler.

2004: Mariajo Banuelos,
Miran Cas, Gabriel Bogdan
Chisamera, Péar Jacobsson
and Jacob Héglund, Pekka
Helle, Siegfried Klaus,
Kenny Kortland, Roald
Potapov, Sun Yue-Hua,
Petra Malkova, Pierre
Mollet, Marc Mossoll Torres,
Emmanuel Ménoni, Robert
Moss, Tatiana
Pavlushchick, Rainer Ploner
and Lucca Rotelli, Mario
Quevedo, Ronaldo
Rodriguez, Hysen Shabanaj,

54

Attila D. Sandor, llse Storch,
Yue-Hua Sun, Ene Vith, Per
Wegge, and Albin Zeitler

3.9.13. Key references

Borchtchevski 1993.
Population biology of the
capercaillie. Principles of the
structural organisation.
Izdatelstvo Tsnil
ochotnitshjego chosjaistva i
zapovednikov, Moscow, 268
pp. (ISBN 5-87560-011-X)

Gjerde, |. 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., Mller F.,
Porkert J. and Wiesner J.
1989. Die Auerhtihner. Die
Neue Brehm-Blicherei. Band
86. Westarp
Wissenschaften,
Magdeburg, Germany.

Ménoni E. 1991. Ecologie et
dynamique des populations
du Grand Tétras dans les
Pyrénées, avec des
références spéciales a la
biologie de la reproduction
chez les poules et quelques
applications a sa
conservation. Ph.D. thesis,
Université de Toulouse,
France.



Moss, R., Oswald, J. and
Baines, D. 2001. Climate
change and breeding
success: decline of the
capercaillie in Scotland.
Journal of Animal Ecology,
70: 47-61

Rodriguez-Mufioz R., P. M.
Mirol, G. Segelbacher, A.
Fernandez, T. Tregenza.
(2007) Genetic differentiation
of an endangered
capercaillie (Tetrao urogallus)
population at the Southern
edge of the species range.
Conservation Genetics 8:3,
659

Rolstad, J. 1989. Habitat
and range use of capercaillie
in southcentral scandinavian
boreal forests. Ph.D. thesis,
Agric. Univ., As, Norway.

Segelbacher, G., Héglund,
J. & Storch, I. 2003. From

connectivity to isolation:
genetic consequences of
population fragmentation in
capercaillie across Europe.
Molecular Ecology 12: 1773-
1780.

Storch, I. 2001. Capercaillie.
- BWP Update. The journal
of birds of the Western
Palearctic (Oxford University
Press, Oxford, UK) 3(1): 1-
24.

Storch, |., Bafiuelos, M.J.
Fernandez-Gil, A., Obeso,
J.R.,Quevedo, M.
Rodriguez-Mufioz, R. 2006.
Subspecies Cantabrian
capercaillie Tetrao urogallus
cantabricus endangered
according to IUCN criteria.
Journal of Ornithology:
147:653-655

Suter, W., Graf, RW. &
Hess, R. 2002: Capercaillie
(Tetrao urogallus) and avian
biodiversity: testing the
umbrella-species concept. —
Conservation Biology 16:
778-788.

For extended lists of
references on the species
see Klaus et al. (1989) and
Storch (2001). All
publications referred to in
the text are listed in the
References section.

Photo 3.9f Western capercaillie droppings (Photo IlIse Storch)
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3.10 Black-billed Capercaillie

Scientific name: Tetrao parvirostris Bonaparte 1856
Synonyms: Tetrao urogalloides ~ Middendorff 1851
Common Black-billed English
names: capercaillie
Hei zui song ji Chinese
Steinauerhuhn German
Tétras a bec noir French
Kamennyi glukhar Russian
Urogallo piquinegro  Spanish

3.10.1. Conservation
Status

IUCN 2006
(http://www.redlist.org/):
Lower risk (near threatened).
CITES 2005: not listed in
Appendices.
(http://www.cites.org/eng/ap
pend/appendices.shtml).
National Red Data books:
China.

3.10.2. 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., 1999),
however, favour the earlier
name T. urogalloides.

A distinct and geographically
isolated subspecies T. p.
kamschatikus on the Russian
peninsula of Kamtchatka 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 T. p.
stegmanni, and one on
Kamtchatka, T. p.
kamtschatikus.

3.10.3. Distribution

North-east Asia. The major
part of the range is in
Russia, smaller parts are in
Mongolia and China. From
the Japanese Sea, the
Kamtchatka Peninsula and
the island of Sachalin 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).

3.10.4. Population Size
and Trend

The distribution of the
species is still largely limited
by natural factors (A.
Andreev pers. comm.,
1999). The reported
population densities are
highly variable, from 1-5 to
>100 males per 100km?.
Locally, 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.

3.10.5. 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
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Photo 3.10. Black-billed capercaillie - male, display (Photo

Siegfried Klaus)

Map 3.10. Black-billed capercaillie distribution.

to woody steppes in the
south. On Kamtchatka the
species is also found in
stands dominated by birch
Betula ermani. Black-billed
capercaillies 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
suppress vertical growth,
transforming 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, 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,
a few >15km, have been
described. Locally, the birds
form temporal winter flocks
(see Klaus et al. 1989,
Potapov and Flint 1989).

3.10.6. 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 common, and may be a
major cause of the recent
population declines.




3.10.7. 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; however, only a minor
part of the range is outside
Russia.

3.10.8. Research
Needs

Better understanding is
needed of the species’
population dynamics and
regulating factors.

3.10.9. 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, however, these
reserves probably do not
effectively reduce illegal
exploitation.

3.10.10. Priority
Conservation Measures

Legal protection. A revision
and enforcement of hunting
regulations is needed. The
hunting season should be
limited to October-January
(Potapov and Flint 1989),
because spring hunting on
the leks can easily lead to
unsustainable hunting bags.

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. The
rate of loss and
fragmentation of the
habitats of the Siberian
grouse should be assessed,
e.g. using remote census
techniques, to re-assess its
Near-Threatened
conservation status.

3.10.11. Recent
changes

From Russia, where most of
the population is found,
threats have increased;
most important of which are
deforestation, human
caused forest fires on a
large scale, illegal hunting
and legal overhunting during
display.

Table 3.10 Black-billed capercaillie Tetrao parvirostris Bonaparte, 1856

3.10.12.
Correspondents

Alexander Andreev,
Siegfried Klaus, Roald
Potapov

3.10.13. Key
Publications

Andreev, A. V. 1991 Winter
habitat segregation in the
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Scandinavica 22:287-291.
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Bergmann, H.-H., Mdller, F.,
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221-280.
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Country Red | Legal protection: Hunting: Population: Threats: Conservation measures:
list TP PP NT IT Size Trend |S F H P E D C O/S M H C R E O

China X X X P ? - X X X X X

Mongolia - X X L ? ?

Russia - X L,P,S 1.8 Million 0,- X X X

1 Red list: x listed as threatened species at the national level, - 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 (illegal), R regionally restricted, S restricted hunting season, M males only

4 Population size (order of magnitude): estimated number of individuals in spring;

Population trend (during the past 10 years): + increasing, O stable, - declining, ? unknown

5 Threats (factors suspected to cause significant, longer-term population declines and extinction): S small population size, F habitat
loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure activities, C climate change, O

other threats

6 Conservation measures (ongoing at the time of reporting): S surveys, M monitoring, H habitat management, C captive breeding, R
restocking/reintroduction, E education, O other measures
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3.11 Hazel Grouse

Bonasa bonasia
Tetrastes bonasia,
Tetrao bonasia

Scientific name:
Synonyms:

Linnaeus 1758

Common names: Lesharka Bulgarian
Hua wie zhen ji Chinese
Jerabek lesni Czech
Hjerpe Danish
Hazel grouse English
Lanepud Estonian
Pyy Finnish
Gelinotte des bois French
Haselhuhn German
Agriokota Greek
Csaszarmadar Hungarian
Francolino di monte ltalian
Ezo-raicho Japanese
Jerpe Norwegian
Jarzabek Polish
Ryabchik Russian
Gozdni jereb Slovenian
Grevol Spanish
Jarpe Swedish

3.11.1. Conservation
Status

IUCN 2006
(http://www.redlist.org/):
Lower risk (near threatened).
CITES 2005
(http://www.cites.org/eng/ap
p/index.shtml): not listed in
Appendices.

EU Birds Directive: Annex |
National Red Data books:
some central and southern
European countries; China.

3.11.2. 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
most easterly subspecies
are geographically separated
(see Bergmann et al. 1996).

3.11.3. Distribution

Eurasia. Boreal montane and
temperate forests from
France and Scandinavia,
and 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 central
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, which is
probably related to the
absence of alder Alnus spp.
(see Potapov and Flint 1989,
Bergmann et al. 1996).

3.11.4. 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 have occurred
during the past century and
before; most remaining
populations are restricted to
mountainous areas and
many are scattered and
small. Some range
contractions, partly
occurring 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).

3.11.5. Habitat and
Ecology

Hazel grouse inhabit mostly
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Photo 3.11. Hazel grouse male. (Photo Hans Aschenbrenner).

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 seven metres in
height seems to be critical.
Hazel grouse are found in a
wide variety of habitat types
that provide this structural
requirement; these can be
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 the
catkins and buds of
deciduous trees such as
Alnus, Betula, Corylus,
Sorbus, Fagus, Salix 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, Aberg 1996,
Bergmann et al. 1996,
Montadert and Leonard

2003, 2006).

3.11.6. 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



Map 3.11. Hazel grouse distribution.

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); present
hunting bags are unknown.
In Japan, sport hunting of
hazel grouse is popular, but
shooting bags have dropped
from 50,000 in the late
1960s to 5,000 in 1991 and
<1000 in 2003, because of a
decline in the population
(Fujimaki 1997, Fujimaki
pers. comm., 2005).

3.11.7. Principal Threats

Habitat degradation. Habitat
loss, fragmentation and
degradation related to
changes in human land use
or silvicultural practices are
the most important threats
to the hazel grouse. Habitat
degradation due to high
numbers of wild ungulates
plays a role in some areas
(Belgium). Deforestation
(parts of Asia), loss of a
dense understorey in
industrial forests (central
and southern Europe,
Fennoscandia), and
clearcutting (boreal forest)
may result in declining hazel
grouse numbers.

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.

Exploitation. Poaching
continues to affect hazel
grouse in Korea, particularly
in areas where road
construction aids the
accessibility of the habitat
(Shin-Jae Rhim, pers.
comm., 2005).

3.11.8. Research
Needs

Long-term counts,
preferably with measures of
reproductive success, are
needed to estimate a
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 that patch.
Comparative approaches
from various parts of the
range with different
landscape patterns and
disturbance regimes should
be continued.

3.11.9. Current
Conservation Measures

Legal protection. The degree
of legal protection varies
between countries. In
general, the species is fully
protected in countries with
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small and declining
populations, e.g. in central
Europe and China. lllegal
hunting was reported from
several countries but
nowhere was it believed to
greatly influence population
dynamics.

Protected areas. Protected
areas cover a minor
proportion of the species
contiguous range and their
role for grouse conservation
is generally considered to be
limited. In a few countries at
the limits of the range,
however, reserves are seen
as critical for long-term
survival of hazel grouse
populations (Greece,
Hungary, Japan, Mongolia
and Belgium).

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 parts of
Bohemia (Czechia), hazel
grouse have been monitored
for >30 years (Klaus 1995,
Klaus & Sewitz 2000). In the
French Jura Mountains,
three 500-1000 ha sites are
monitored for hazel grouse
by summer drive counts:
Since 1983 in Risoux Forest
in Jura department, since
1995 in Risol Forest in
Doubs department and since

1993 in Champfromier forest
in Ain department. Further
monitoring sites in the
French Alps are under
development (M. Montadert,
pers. comm.., 2005).

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
silvicultural practices
promoting multi-layered, but
not too dense, forests.

3.11.10. Priority
Conservation Measures

Habitat preservation.
Integrating forestry practices
and habitat conservation
appears to be most
important where industrial
forestry is introduced, where
silvicultural 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.

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
a high hunting pressure.

Law enforcement. Better

law enforcement is required
in some countries where the

Table 3.11 Hazel grouse Bonasa bonasia Linnaeus, 1758

species is threatened and
illegal hunting appears to be
common, e.g. Bulgaria and
Greece.

3.11.11. Recent
changes

In northeastern China, a ban
on guns has reduced illegal
hunting on hazel grouse.
However, habitat
degradation is becoming
more and more serious, at
least at Changbaishan, Jilin
province (see Sun et a.
2003). In various parts of the

Alps, increases of hazel
grouse populations have
been perceived, e.g. in
France (expanding
populations), ltaly (expanding
towards the West) and
Germany (possibly related to
changes in forest structure).
However, along the western
edge of the range, the
species continues to decline
(e.g. Belgian and French
Ardennes, Black Forest).

Country Red | Legal protection: | Hunting: | Population: Threats: Conservation measures:
list TP PP NT IT Size Trend |S F HP ED C O|S M HCWREO

Albania ? ? ? ?

Austria X X L,R,S, M | >50,000 ? X X X X X X X X

Belarus - X LS 80-95,000 - X X X X

Belgium X X X X <60 - X X X X X X X X

Bosnia/Herceg. ? ? Very low ? X X X

Bulgaria X X X ? - X X X X X X X X

China X X X x | P ? 0 X X X X

Croatia - X ? ? X X X X X

Czech Rep X X X X 4-8,000 ? X

Estonia - L 30,000? 0/- X X X X

Finland - X X L,R, S 800,000 0 X X X X X

France - X L,R,S,M | 10,000 +/0/- X X X X X X X

Germany X X X X 2-4000 0/-/+ X X X X X X

Greece X X P ? 0/-? X X X X X

Hungary X X X X 160-180 - X X X X

Italy X X X P 10-12,000 0/+ X X X

Japan X X L,S ? 0 X X

Kazakhstan - ? 150,000? ?

Latvia - X x | LS 30-60,000 ? X X

Liechtenstein X X low 0/+

Lithuania - ? ? ?

Luxemburg ? <60 -

Macedonia - X L,P,S 3-15,000 0? X X X

Mongolia - X X x | LS 80,000 0/? X X X X

North Korea ? ? ? ?

Norway - L,S >75,000 ? X

Poland - X x | L 35-45,000 -/+ X X X X

Romania - X L,P 18-24,000 -/0 X X X X X

Romania - X x | L.P 10-13,000 0 X X X X

Russia - L,P,S >30 Million  +,0,- X X X X

Serbia/Montenegro | x X X x | P 3,200-5,300 + X X X X X X X X

Slovakia X L 6-10,000 - X X X X

Slovenia X X ? - X X X X

South Korea X X P ? - X X X X

Spain X X X X Presence uncertain

Sweden - L,S 200,000 0

Switzerland X X X 7-9,000 - X X X

Ukraine - X P 15,000 - X X X X

1 Red list: x listed as threatened species at the national level, - 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 (illegal), R regionally restricted, S restricted hunting season, M males only

4 Population size (order of magnitude): estimated number of individuals in spring;

Population trend (during the past 10 years): + increasing, 0 stable, - declining, ? unknown

5 Threats (factors suspected to cause significant, longer-term population declines and extinction): S small population size, F habitat
loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure activities, C climate change, O other

threats

6 Conservation measures (ongoing at the time of reporting): S surveys, M monitoring, H habitat management, C captive breeding, R
restocking/reintroduction, E education, O other measures
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Woo-Shin Lee, Harto Lindén,
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Mollet, Tatjana
Pavlushchick, Roald
Potapov, Shin-Jae Rhim,
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Peter S. Shurulinkov,
Torstein Storaas, lise
Storch, Sun Yue-Hua, and
Ene Vith.

2004: Miran Cas, Gabriel
Bogdan Chisamera, Yuzo
Fujimaki, Pekka Helle, Par
Jacobsson and Jacob
Héglund, Michal Kaszuba,
Siegfried Klaus, Patrick
Leonard, Michele Loneux,
Petra Malkova, Pierre
Mollet, Marc Montadert,
Rainer Ploner and Lucca
Rotelli, Shin-Yae Rhim,
Tatiana Pavlushchick, Roald
Potapov, Slobodan Puzovic,
Attila D. Sandor, Hysen
Shabanaj, llse Storch, Yue-
Hua Sun, Metodija Velevski,
Ene Vith, Per Wegge, Albin
Zeitler.
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3.12 Chinese Grouse

Scientific name:

Common names:

Bonasa sewerzowi

Ban wei zhen ji
Chinese grouse,

Przewalski,
1876
Chinese
English

Severtzov’'s grouse,
Black-breasted hazel

grouse

Gelinotte de Severtzow
China-Haselhuhn
Grevol chino

French
German
Spanish

Photo 3.12a Chinese grouse male. (Photo Siegfried Klaus)

Photo 3.12b Chinese grouse male in autumn (Photo S. Klaus).

3.12.1. Conservation
Status

IUCN 2006
(http://www.redlist.org/):
Lower risk (near threatened).
CITES 2005: not listed in
Appendices.
(http://www.cites.org/eng/ap
pend/appendices.shtml):
National Red Data books:
China (Wang 1997).

3.12.2. 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
250 km (Potapov cit. in
Bergmann et al. 1996; Li
1996).

3.12.3. Distribution

Central China, from central
Gansu and southern Qinghai
provinces to Tibet, nothwest
Yunnan and most of
Sichuan. The western
distribution limit seems to
be uncertain; recently the
species has been confirmed

in the westernmost portion
of the Tibetan forest at
approx. 93°E (Lu 1997). For
an updated distribution map
see Klaus & Sun (2003). The
total range extent has been
estimated as 12,400 km? in
Gansu and Quinghai,
occupied by nominate form
B. s. sewerzowi, plus
303,000 km? mostly in
Sichuan, Eastern Tibet and
north Yunnan, occupied by
B. s. secunda.

3.12.4. Population Size
and Trend

The range of the Chinese
grouse has probably
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

Map 3.12a & 3.12b. Chinese grouse distribution, Detailed 3.12b map
from Klaus & Sun (2003), with permission.




its range. Population
densities have been
estimated at 9 birds per km?
in Yunnan and <2 birds in
Sichuan and may exceed 12
adults per km? (Klaus et al.
1996). The range is still
contracting and numbers are
declining, but the rate of this
change is unknown. The
total population size has
been estimated at ~10,000
birds (Sun pers. comm.,
2004). The conservation
status is not sufficiently
clarified (see Bergmann et al
1996, Klaus et al. 1996, Li
1996).

3.12.5. 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.
Chinese grouse select
patches with willow 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.,
1999). Preferred habitats are
dense and multi-layered
forests; in summer, the
birds also use krummbholz
and subalpine shrub habitats
above the treeline. Mainly
feeds 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).

3.12.6. Hunting and
Cultural Importance
lllegal 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 did not know the
birds were a protected
species (Sun, pers. comm.,
1999). The overall cultural
and economic roles of the
species are unclear, but
probably not important.

3.12.7. 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 continuing loss
and fragmentation of the
habitat. 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. The effects of
poaching on the population
are considered to be low, at
least where the species has
been recently studied. In
other areas, particularly
outside protected areas,
exploitation may have
significant effects on
populations (Sun 1995, Sun
pers. comm., 1999).

3.12.8. Research
Needs

Since 1995, the Chinese
grouse has been studied at
Lianhuashan Natural
Reserve in Gansu Province.
Radio telemetry revealed
insights into habitat-
relationships, spacing

Photo 3.12c Chinese grouse in autumn 2006 (Photo S. Klaus).

patterns and behaviour (Sun
et al. 2003). Further studies

into population dynamics are
needed.

Effects of forestry
practices. Chinese grouse
are known to occur in some
second-growth habitats
although grouse numbers
seem to decrease after
logging (Sun 2000).
However, the effects of
various silvicultural
practices on grouse
population dynamics are not
well understood. In most of
the bird’s present range, the
predominating silvicultural
technique is selective
cutting of different
intensities (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 are suggested in
different types of managed
forests with different cutting
regimes, including newly cut
primary habitats as well as
second-growth forests;
populations should also be
monitored before and after
cutting. The results will
enable important advice to
be given 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 (Sun et al. 2003) and
should be extended.

Dispersal. Knowledge about
dispersal is vital in
understanding how Chinese
grouse can cope with
fragmented habitats. Further
radiotracking studies,
particularly of broods and
juveniles, and population
genetic studies 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).

Population structure and
dynamics. More work is
needed on reproductive
biology to better understand
the basic parameters of
population dynamics, such



as brood and chick survival,
and sex- and age-related
mortality rates.

3.12.9. Current
Conservation Measures

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

Protected areas. There are
several protected areas
within the species’ range
and the Chinese grouse has
been confirmed as resident
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.

Habitat preservation. The
Chinese government banned
the cutting of virgin forest in
Sichuan and Gansu
Provinces in 1998 after a big
flood in the summer (Sun
pers. comm., 1999).
Although the primary
purpose of this measure is
flood prevention,
preservation of these
forests will also favour
population persistence of
Chinese grouse.

Surveys. Surveys of
Chinese grouse populations
have been limited to
restricted areas in different
parts of the range.

3.12.10. Priority
Conservation Measures

The Chinese grouse is listed
as a globally near
threatened species and so
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. The rate of
loss and fragmentation of
the habitats should be
assessed, e.g. using remote
census techniques, to re-
assess its Near-Threatened
conservation status.
Connectivity and exchange
between the populations is
vital for the long-term
persistence of the species
and needs to be restored.
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;
and 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 with 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. Building up a
captive stock of Chinese
grouse, however, may be
suggested as a longer-term
activity.

Photo 3.12d. Chinese grouse in August 2002 (9- IGS excursion ,

Photo M. Loneux).

3.12.11. Recent
changes

The first studies of the
species” population biology
(Sun et al. 2003), population
genetics (Larsson et al.
2003), and landscape
ecology (Sun et al. 2003)
were presented in 2003. In
1998, the Chinese
government stopped logging
the natural forest within
Gansu and Sichuan
provinces for flood
prevention. This may have
helped to, at least locally,
stabilize Chinese grouse
population trends. However,
studies have been restricted
to minor parts of the
distribution range, and more
surveys are needed to
clarify the species” entire
range status. Most
probably, ongoing
deforestation, fragmentation
and erosion continue to
affect the species in large
parts of the range. Rates of
habitat loss and population
decline need to be clarified.

3.12.12.
Correspondents

1999 and 2004: Yue-Hua
Sun, Siegfried Klaus

3.12.13. Key
Publications

Bergmann, H.-H., Klaus, S.,
Mdiller, F., Scherzinger, W.,
Swenson, J.E., Wiesner, J.
1996. Die Haselhlhner,
Westarp Wissenschaften.
Magdeburg, Germany. Pp
210-276.

Klaus, S. & Y.-H. Sun
(2003): Bonasa sewerzowi
(Przewalski, 1876)
Chinahaselhuhn. Atlas der
Verbreitung paldarktischer
Végel. Lieferung 20, edited
by J. Martens, S. Eck and
Y.-H. Sun. 6 p.

Larsson, J. K., Y.H. Sun, Y.
Fang, G. Segelbacher & J.
Hoglund J. 2003
Microsatellite variation in a
Chinese grouse population:
signs of genetic
impoverishment? Wildlife
Biology 9 (4): 261-266.

Lu, Xin 1997. A new
disribution area of the
Chinese grouse in Tibet.
Grouse News 14:18-20.

Sun, Y.-H. 1996. Winter
ecological studies of
Chinese Grouse. Acta
Zoologica Sinica 42: 96-100.

Sun, Y.H. (2000) Distribution
and status of the Chinese
Grouse. Wildl. Biol. 6: 275-
279.

Sun Y-H, J E Swenson, Y
Fang, Klaus, S. & W
Scherzinger (2003):
Population ecology of the
Chinese grouse in a
fragmented landscape.
Biology of Conservation 110:
177-184.

Yue-Hua Sun 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.



Table 3.12 Chinese grouse Bonasa sewerzowi Przewalski, 1876

Country Red | Legal protection: Hunting: Population: Threats: Conservation measures:
list |TP PP NT IT Size Trend |S F H P E D C O|S M H C R E O
China X X X X P >10,000? -0 X X X X X X X

1 Red list: x listed as threatened species at the national level, - 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 (illegal), R regionally restricted, S restricted hunting season, M males only
4 Population size (order of magnitude): estimated number of individuals in spring;
Population trend (during the past 10 years): + increasing, O stable, - declining, ? unknown

5 Threats (factors suspected to cause significant, longer-term population declines and extinction): S small population size, F habitat
loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure activities, C climate change, O
other threats

6 Conservation measures (ongoing at the time of reporting): S surveys, M monitoring, H habitat management, C captive breeding, R
restocking/reintroduction, E education, O other measures
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3.13 Ruffed Grouse

Scientific name:
Common names:

Bonasa umbellus
Ruffed grouse

Gelinotte huppée
Grevol engolado

Linnaeus 1776
English

French
Spanish

Photo 3.13. Ruffed grouse. (Photo Petra Kaczensky).

3.13.1. Conservation
Status

IUCN 2006
(http://www.redlist.org/):
Lower risk (near threatened).
CITES 2005
(http://www.cites.org/eng/ap
p/index.shtml): not listed in
Appendices.

National Red Data books:
not listed.

3.13.2. Taxonomy

Dependent 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.

3.13.3. Distribution

Widely distributed
throughout temperate,
boreal and montane forests
of northern North America.
The range is described in
detail by Rusch et al. 1999.

3.13.4. 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
northwest and the northeast

of the range, whereas
population numbers are
relatively low in the southern
and south-western parts.
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 lllinois restocking
success remained local. A
new population was
established in southern
Idaho by translocation.
Introduced into
Newfoundland and locally
into Nevada. Densities vary
between forest types.
Average recorded densities
are about eight drumming
males or 22 adult birds per
km_, but good habitats are
over-represented in these
studies (Rusch et al. 1999).
Northern populations show
approximately 10-year
cycles. Other populations
can exhibit significant year-
to-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 the western
U.S., but numbers appear to
be declining in the eastern

Map 3.13. Ruffed grouse distribution.

U.S. (See Atwater and
Schnell 1989, Rusch et al.
1999).

3.13.5. 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 riperian
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., 1999). Ruffed
grouse depend upon early-
successional 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 shrub-layer.
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. 1999).

In oak (Quercus) and hickory
(Carya) forests, clearcutting,
shelterwood and two-age
cutting can be used to
provide early successional
habitat and acorn producing
oaks (Norman et al. 2004).

3.13.6. 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
shared 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. 1999). Annual
hunting bags in the late
1970s and early 1980s were



estimated at 6 million birds,
and bags have only been
increasing since the 1940s
(see Rusch et al. 1999,
Atwater and Schnell 1989).
Except for some localised,
heavily hunted areas,
hunting is believed to have
little effect on ruffed grouse
numbers. The existence of
influential hunter-
conservationist
organisations, such as the
Ruffed Grouse Society,
reflects the cultural
importance of the species
as a game bird.

3.13.7. Principal
Threats

Habitat loss and
degradation. Fire
suppression is a major
cause of habitat
degradation, fragmentation
and loss. Some believe that
current negative public
attitudes towards even-age
silvicultural prescriptions,
especially clearcut
regeneration harvests,
negatively impact ruffed
grouse populations (D.
Dessecker, pers. comm.,
1999). However, long-term
sustainability of some forest
management practices,
such as clear cutting and its
effects on soils and
ecosystem functions, are
questionable; even if short-
term effects 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.,
1999). 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. 1999).
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).

3.13.8. 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. Little attention
has been paid to the
ecology in the forests of
western North America.
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 silvicultural
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 requirements
concern the effects of forest
change on ruffed grouse
abundance in the southern
limits of its range. Here,
populations may be more
sparse and patchily
distributed, and changing
lumber and pulp markets
effect the harvesting of
trees, especially aspen, by
small, private landowners, in
relation to measures of
abundance.

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. 1999).

Taxonomy. The intraspecific
taxonomy of the ruffed
grouse merits careful
evaluation with modern
genetic methods.

3.13.9. 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, lllinois and
Kansas.

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 not
considered critical for the
species’ long-term survival.

Habitat management. In
many parts of the range,
habitat management
programmes especially
designed to favour ruffed
grouse have been
implemented; 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 species range,
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.

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.

Non-government
organisations. Several non-
governmental organisations
promote and support
conservation of the ruffed
grouse and its habitat,
especially the Ruffed
Grouse Society. This
25,000-member, non-profit
organisation operates
throughout North America
and serves to provide public
education about all forest
wildlife, provide financial
support for research and
collaborate with large forest
companies and small
landowners on management
programmes for ruffed
grouse.

3.13.10. Priority
Conservation Measures

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.

3.13.11. Recent
changes

In parts of the range,
urbanization leads to habitat
loss and fragmentation.
Locally natural succession
is leading to reduced habitat
suitability for the species
due to a lack of timber
harvest.

3.13.12.
Correspondents

2000: Roger Applegate,
Jack Connelly, Dan
Dessecker, Dan Keppie, and
Fred Zwickel

2005: Dan Dessecker, Roger
Applegate

3.13.13. Key
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Stackpole Books,
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Harrisburg, PA. 370 pp.

Dessecker, D.R. and D.G.
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For an extended list of
references on the species
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Atwater and Schnell 1989.
All publications referred to in
the text are listed in the
References section.

Country Red | Legal protection: Hunting Population: Threats: Conservation measures:
list TP PP NT IT Size Trend |S F H P E D C O|S M H CRE O

Canada - X X X X L,S >1 Million? 0 X X X X X

USA - X X L,S 10 Million 0 X X X X X X

1 Red list: x listed as threatened species at the national level, - 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 (illegal), R regionally restricted, S restricted hunting season, M males only

4 Population size (order of magnitude): estimated number of individuals in spring;

Population trend (during the past 10 years): + increasing, O stable, - declining, ? unknown

5 Threats (factors suspected to cause significant, longer-term population declines and extinction): S small population size, F habitat
loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure activities, C climate change, O

other threats

6 Conservation measures (ongoing at the time of reporting): S surveys, M monitoring, H habitat management, C captive breeding, R
restocking/reintroduction, E education, O other measures
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3.14 Greater Sage-grouse

Scientific name: Centrocercus Bonaparte,
urophasianus 1827

Common names: Greater sage-grouse English
Tétras des armoises French
Gallo de las Artemisas  Spanish

Photo 3.14a Greater sage-grouse, male displaying. (Photo Hans

Aschenbrenner).

3.14.1. Conservation
Status

IUCN 2006
(http://www.redlist.org/):
Lower risk (near threatened).
CITES 2005: not listed in
Appendices.
(http://www.cites.org/eng/ap
pend/appendices.shtml).
National Red Data books:
listed in Canada and some
US states.

3.14.2. Taxonomy

The sage-grouse has long
been considered monotypic
(del Hoyo et al. 1994). In
2000, the Gunnison sage-
grouse (Centrocercus
minimus, Young et al. 2000)
of Colorado and Utah was
recognized as a separate
species based on distinct
morphological, behavioural
and genetic characteristics.
Thereafter, the common
name of Centrocercus
urophasianus was modified
to greater sage-grouse
(instead of sage-grouse).

3.14.3. Distribution

Western North America.
Originally, the greater 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, greater sage-
grouse are found in two
provinces in south-western
Canada and in 11 western
states of the USA.

3.14.4. Population Size
and Trend

Because of extensive
conversion and degradation
of habitat throughout the
species’ range, greater
sage-grouse numbers have
been declineding throughout
during much of the 20
century. 11 of 13 (85%)

Map 3.14. Greater sage-grouse distribution. (adapted from
Schroeder et al. 2004; source M. Schroeder).

states and provinces had
significant long-term
declines in the size of active
leks. Overall, sage-grouse
populations declined at a
rate of 2% per year from
1965 to 2003. The greatest
change occurred from 1965-
1985, when the population
declined an average of 3.5%
per year. From 1986 to
2003, the population
declined at an annual rate of
0.37%. In the late 1960s
and early 1970s, the North
American population of
sage-grouse was
approximately 2-3 times
greater than the population
in the early 2000s. These
declines are largely thought
to be related to habitat
change caused by
agricultural development,
sagebrush eradication
programs, fire and energy
development. Although
declines of greater sage-
grouse populations have
been particularly notable at
the periphery of their
distribution, declines have
also been significant within
core populations. Between
the 1985 and 1994, most
populations had 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 North America. The
greater 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
1970s, 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 and
Connelly et al. 2004 for
additional information).

3.14.5. Habitat and
Ecology

Greater sage-grouse inhabit
a diversity of sagebrush
Artemisia spp. ecosystems
in western North America,
including tall sagebrush,
short sagebrush, forb-rich
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
adults’ summer diet. Adults
also consume insects and
forbs; young chicks largely
rely on insects. The
presence of dominated
sagebrush habitats with a



healthy understorey of
grasses and forbs is
particularly important for
successful nesting and
brood-rearing. Greater sage-
grouse lek on traditional
display grounds in relatively
open areas, adjacent to
sagebrush habitats. These
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.

3.14.6. 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
of greater sage-grouse
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 other
prairie grouse, greater sage-
grouse are currently
receiving increasing
attention from naturalists
and bird watchers who
appreciate the spectacular
display of the birds on their
strutting grounds.

3.14.7. Principal
Threats

Small population size.

Due to habitat loss and
fragmentation, some greater
sage-grouse populations
may have declined below
the Minimum Viable
Population (MVP) size. Such
small and isolated
populations are at a high
risk of extinction 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).

Habitat degradation.
Degradation due to
overgrazing by livestock,
wildfires, energy
development, removal of
sagebrush, and
encroachment by noxious
weeds and trees has
reduced the quality of many
remaining greater sage-
grouse habitats. Reduction
in habitat quality may

Photo 3.14c. Greater sage-grouse habitat dominated with big
sagebrush (Washington State, Photo Michael Schroeder).

Photo 3.14b Greater sage-grouse, male displaying (Photo Robert

E. Bennetts).

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) can have negative
impacts on greater sage-
grouse habitats, such as
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 have
apparently increased in at
least parts of the greater
sage-grouse range (Connelly
et al. 2004). Fire may
negatively impact greater
sage-grouse populations by
eliminating or fragmenting
relatively large blocks of
wintering and nesting
habitat. The overall effects
of fire and grazing on greater
sage-grouse habitat quality
and population trends are
still under debate.

Habitat loss. Large-scale
conversion of prairie to
cropland and development
has resulted in the loss of

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

3.14.8. Research
Needs

Currently in Idaho, research
on survival and recruitment
of chicks (young <8 weeks
of age) and juveniles (young
>8 weeks) are being
completed. Work is also
being conducted in several
western states to better
understand the quantity and
quality of remaining greater
sage-grouse habitats, as
well as the effects of habitat
fragmentation on this
species (J. Connelly, pers.
comm., 2005).



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 sage-grouse
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 remains a poorly
understood aspect of
greater sage-grouse life
history. Further research is
needed on predator-prey
population dynamics and the
effects of hunting.

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 greater
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.

Population management.
Methodologies for
successful re-introductions
and population augmentation
need to be further
investigated and refined.

3.14.9. Current
Conservation Measures

Legal protection. Sage-
grouse are legally protected
throughout their range;
regulated harvest is
permitted in 10 states.

Monitoring. Survey and
monitoring data are available
from most range states and
provinces. Data on breeding
populations are generally
obtained by monitoring lek
attendance 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.

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 brood-rearing habitats
are usually considered to be
a limiting factor, most
efforts are directed toward
increasing the protective
cover of shrubs and
grasses.

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

Predator control. Although
predator control has been
suggested as a method for
increasing nesting success
of sage-grouse, no
compelling data are yet
available to support this
view. Additionally, 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, predator control
efforts should be directed
toward manipulations of
habitat.

Water provision. Water
provision has not been
shown to influence
populations on a large scale.

3.14.10. Priority
Conservation Measures

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.

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
sage-grouse. Restore
habitats in disturbed and,
particularly, burned areas.

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 placed on
fragmented areas and small
populations.

Education. Educate both the
public and management
agencies about human
impacts due to
development, grazing,
recreation and management
land treatments.

3.14.11. Recent
changes

Many sage-grouse
populations increased over
the last 5 years. Although
causes of these increases
are not well documented,
they may be related to
favourable spring
precipitation patterns,
increases in sagebrush
cover in some farmland that
has been retired under the
U.S. Conservation Reserve
Program, and a reduction in
hunting pressure through
more conservative seasons
in most western states (J.
Connelly, pers. comm..
2006). Range-wide
monitoring efforts increased
since 2000 and a
comprehensive range-wide
conservation assessment
for greater sage-grouse was
completed in 2004 (Connelly
et al. 2004).

3.14.12.
Correspondents
2000: Jack Connelly, Mike

Schroeder, and Jessica
Young

2005: Jack Connelly, Mike
Schroeder



Table 3.14. Greater sage-grouse Centrocercus urophasianus Bonaparte, 1827

Country Red | Legal protection: Hunting: Population: Threats: Conservation measures:
list TP PP NT IT Size Trend S F H P E D C O/S M HCIRE O

Canada X X <1,000 - x X x X X X

USA X L,S,R 250,000 0 x X x X |x x x X

1 Red list: x listed as threatened species at the national level, - 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 (illegal), R regionally restricted, S restricted hunting season, M males only

4 Population size (order of magnitude): estimated number of individuals in spring;
Population trend (during the past 10 years): + increasing, O stable, - declining, ? unknown

5 Threats (factors suspected to cause significant, longer-term population declines and extinction): S small population size, F habitat
loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure activities, C climate change, O
other threats

6 Conservation measures (ongoing at the time of reporting): S surveys, M monitoring, H habitat management, C captive breeding, R

restocking/reintroduction, E education, O other measures
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3.15 Gunnison Sage-grouse

Scientific name: Centrocercus  Young, Braun, Oyler-
minimus McCance, Hupp &
Quinn 2000
Common names: Gunnison
sage-grouse English

Photo 3.15a. Male and female Gunnison sage-grouse. (Photo R. E.

Bennetts).

Photo 3.15b. Gunnison sage-grouse, male displaying (Colorado,

Photo R. E. Bennetts).

3.15.1. Conservation
Status

IUCN 2004
(http://www.redlist.org/):
Endangered.

CITES 2005
(http://www.cites.org/eng/ap
p/index.shtml): not listed in
Appendices.

National Red Data books:
listed as a candidate
species under the US
Endangered Species Act.

3.15.2. Taxonomy

In 2000, the Gunnison sage-
grouse (Centrocercus
minimus, Young et al. 2000)
of Colorado and Utah was
recognized as a separate
species based on distinct
morphological, behavioural
and genetic characteristics.
There are no subspecies
recognised.

3.15.3. Distribution

The Gunnison sage-grouse
occurs only in disjunct
populations in southwestern
Colorado and southeastern
Utah (USA).

Map 3.15. Gunnison sage-grouse distribution. (from Schroeder et

al. 2004; Source Michael Schroeder).

3.15.4. Population Size
and Trend

A recent range-wide
conservation plan (2004)
identifies eight populations
ranging from two to 498
males counted during spring
lek surveys and only one
population estimated to
contain over 500 individuals.
Overall, population size
declined during the 2000-
2004 period and the
rangewide plan estimates
3,198 individuals. Recent lek
count estimates suggest
that only one population
may have increased in
2005.

3.15.5. Habitat and
Ecology

Gunnison sage-grouse
inhabit sagebrush (Artemisia
spp.) ecosystems in
western North America,
including tall sagebrush,
short sagebrush, forb-rich
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
adults’ summer diet. Adults
also consume insects and
forbs, which young chicks
largely rely on. The
presence of sagebrush
dominated habitats with a
healthy understory of
grasses and forbs 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 >100km
(Connelly et al. 1988).
Populations are usually
characterised by relatively
high annual survival and low
productivity compared to
other grouse species.

3.15.6. Hunting and
Cultural Importance

Greater and Gunnison sage-
grouse were an important
game species for Native
Americans and European
settlers. Market hunting and
poaching may have had
dramatic impacts on some
sage-grouse populations
during the late 1800s and
early 1900s. During the late
1970s, annual hunting bags
totalled approx. 280, 000
birds. In the US, the cultural
importance of sage-grouse
hunting for sport and food is
still high, and even well
controlled, moderate harvest
levels may negatively affect
population tends. As other
prairie grouse, Gunnison
sage-grouse are currently
receiving increasing
attention from naturalists
and bird watchers who
appreciate the spectacular



display of the birds on their

strutting grounds. All hunting
of Gunnison sage-grouse is
currently prohibited.

3.15.7. Principal Threats

Small population size. Due
to habitat loss and
fragmentation, some sage-
grouse populations have
declined below Minimum
Viable Population (MVP) size.
Such small and isolated
populations are at a high
risk of extinction 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 Gunnison
sage-grouse populations
suggest that there is an
overall lack of genetic
diversity and in some
regions it is particularly low
(Kahn et al. 1999, Oyler-
McCance 2005). 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 size and frequency of
wild fire and prescribed
burning have increased in
at least parts of the sage-
grouse range. Fire
negatively impacts sage-
grouse populations by
eliminating or fragmenting
relatively large blocks of
wintering and nesting
habitat. Increasing
recreation on public
rangelands is a concern.
The overall effects of fire
and of grazing on sage-
grouse habitat quality and
population trends are under
debate but appear to be
negative.

Habitat loss. Large-scale
conversion of sagebrush
steppe to cropland and
development has resulted in
the loss of Gunnison sage-
grouse in large portions of
their range, particularly on
the periphery. Other impacts
include increasing
development, roads, power
lines, large-scale mining
projects, and increased
recreational use in the
sagebrush ecosystem. Oil
and gas exploration and
mining activities are an
increasing threat to habitat
fragmentation and loss.

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

3.15.8. Research
Needs

Ongoing research in
Gunnison sage-grouse
includes examination of
microscale habitat use and
dispersal, age specific
mortality, landscape use,
winter behaviour and genetic
investigations (J. R. Young,
pers. comm., 2005). Future
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research needs include
evaluation of the effect of
habitat quality and quantity
on the seasonal
movements, dispersal,
survival and reproduction of
the Gunnison sage-grouse.
Important in understanding
trends in populations, will be
the development of better
protocols for inventory and
monitoring populations.
Development of spatially
explicit population models
based on the above will help
elucidate population
persistence probabilities.

3.15.9. Current
Conservation Measures

Legal protection. Gunnison
sage-grouse are currently
being considered for federal
(USA) listing as a
‘threatened’ or ‘endangered’
species.

Conservation plans. Local
communities throughout key
areas of the Gunnison sage-
grouse range have written
conservation plans to help
recover the species. A
rangewide conservation plan
was completed in 2005.

Monitoring. Survey and
monitoring data are available
from lek counts. Data on
breeding populations are
generally obtained by
monitoring lek attendance
using standardised methods
established by the Western
States Sage and Columbian
Sharp-tailed Grouse
Technical Committee.

Habitat preservation and
restoration. Most (70%)
sage-grouse habitat in the
US is federally owned and
appropriate management
practices are being
developed in some areas.
Some private in-holdings
have been acquired and
conservation easements
have been applied. 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 the
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 brood-rearing habitat is
usually considered to be a
limiting factor, most efforts
are directed toward
increasing the protective
cover of shrubs and grasses
and in rehabilitation of
severely degraded riparian
systems.

Predator control. Predator
control may increase
nesting success of sage-
grouse. However, the long-
term effects of predator
control on population
viability are unknown.
Because the political
ramifications of predator
control are likely to be
negative, effort towards
increasing habitat cover are
encouraged.

3.15.10. Priority
Conservation Measures

Conservation plans.
Conservation plans for each
population of Gunnison
sage-grouse have been
designed with the aid of
public and private
landowners and interested
citizens. Where conflicts
exist between the rangewide
conservation plan and local
plans, actions which are
clearly to the benefit of the
species, should be applied.
The conservation plans
should include appropriate
recommendations for habitat
management, restoration,
configuration and acquisition
to maintain long-term
population viability. Efforts
should be made to apply
management
recommendations in
conservation plans with
reasonable speed and to
assess the effectiveness of
the plans at regular
intervals.

Habitat assessment. Map



and monitor the quantity and
quality of remaining habitats
throughout the species
range as a basis for species
conservation and recovery
programmes.

Habitat preservation and
restoration. Continue to
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
sage-grouse. Restore
habitats in areas that do not
meet the habitat objectives
outlined in local and
rangewide plans.

Education. Educate both the
public and management
agencies about human
impacts on Gunnison sage-
grouse due to development,
oil and gas exploration,
grazing, recreation and land

management treatments.

3.15.11. Recent
changes

Major drought resulted in a >
25% population loss in
recent years with some
recovery observed in 2005
(J. R. Young, personal
communication). West Nile
virus has entered into the
species range in 2003, and
may pose an additional
threat to the species. The
Gunnison sage-grouse has
been listed as a candidate
species under the US
Endangered Species Act,
but still has no protection as
threatened or endangered
under national laws.

3.15.12.
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Table 3.15. Gunnison sage-grouse Centrocercus minimus Young, Braun, Oyler-McCance, Hupp and Quinn, 2000

Country Red Legal protection: Hunting: Population: Threats: Conservation measures:
list TP PP IT Size  Trend S FH P ED CO|S M HC R E O
USA NOt S 2,600 - X X X X X X X X X
listed

1 Red list: x listed as threatened species at the national level, - 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 (illegal), R regionally restricted, S restricted hunting season, M males only
4 Population size (order of magnitude): estimated number of individuals in spring;
Population trend (during the past 10 years): + increasing, 0 stable, - declining, ? unknown

5 Threats (factors suspected to cause significant, longer-term population declines and extinction): S small population size, F habitat
loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure activities, C climate change, O other
threats

6 Conservation measures (ongoing at the time of reporting): S surveys, M monitoring, H habitat management, C captive breeding, R
restocking/reintroduction, E education, O other measures
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3.16 Sharp-tailed Grouse

Scientific name: Tympanuchus Linnaeus, 1758
phasianellus
Synonyms: Pedioecetes
phasianellus
Common names:  Sharp-tailed grouse English
Tétras a queue fine French
Gallo de las praderas Spanish

rabudo

3.16.1. Conservation
Status

IUCN 2004
(http://www.redlist.org/):
Lower risk (near threatened).
CITES 2005
(http://www.cites.org/eng/ap
p/index.shtml): not listed in
Appendices.

National Red Data books:
listed in some US states
and Canadian provinces.

3.16.2. Taxonomy

Six extant and one extinct
subspecies recognised (del
Hoyo et a. 1994): Alaska
sharp-tailed grouse (T. p.
caurus), northern sharp-
tailed grouse (T. p.
phasianellus), north-western
sharp-tailed grouse (T. p.
kennicotti), prairie sharp-
tailed grouse (T. p.
campestris), plains sharp-
tailed grouse (T. p. jamesi),
Columbian sharp-tailed
grouse (T. p. columbianus),
and New Mexican sharp-
tailed grouse (T. p. hueyi).
Their characteristics and
distribution are described in
Connelly et al. (1998).

Photo 3.16a. Male sharp-tailed grouse (Photo Michael Schroeder).

Photo 3.16b. Male sharp-tailed grouse displaying (Photo Robert E.

Bennetts).

Map 3.16. Sharp-tailed grouse distribution.

3.16.3. 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 to slow
the declines (Connelly et al.
1998).

3.16.4. 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 their 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.
Jjamesi 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., 1999; J.
Connelly, pers. comm.,
2005; Joyce et al. 1991;
Dunn et al. 1993; Douglas
and Schwartz 1993) (see
Habitat Management;
Chapter 2 for details on
CRP).

3.16.5. 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 are
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 forbs, provides
high-quality nesting areas;
but sharp-tailed grouse may

also nest in stubble fields.
Broods depend on areas
with abundant forbs, 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, forbs, 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.

3.16.6. 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. Its
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
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 is protected
in five US states. 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, J. Connelly,
pers. comm., 2005). In the
late 1970s, about 700,000
birds were annually
harvested.

3.16.7. Principal
Threats

Habitat loss and
degradation. Habitat loss
due to large-scale
conversion to cropland, pine
plantations or 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 use,
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 habitat,
some local populations are
threatened by being a 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).

3.16.8. 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 on 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 required 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 the
northern subspecies has not
been adequately studied.



There is an immediate need
for baseline data on the
sharp-tailed grouse in
central, northern and
western Canada.

3.16.9. Current
Conservation Measures

Legal protection. Sharp-
tailed 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).

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. However,
monitoring efforts vary
greatly in different parts of
the range.

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
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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 towards
increasing the protective
cover of grasses and
decreasing forest
encroachment. 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 the conversion of
millions of ha of cropland to
potential habitat for sharp-
tailed grouse, with excellent
success in some areas (J.
Connelly, pers. comm.,
2005; see Habitat
Management; Chapter 2).

Translocation and
reintroduction. First
translocations of sharp-
tailed grouse occurred in the
1800s and early 1900s.
During the 1900s, re-
introductions, transplants,
and/or population
augmentations were tried
many times, with mixed
success. Most attempts
failed or established only
small temporary
populations, and were poorly
documented. Some recent
translocations have
apparently been successful
(Connelly et al. 1998). The
success of a translocation

appears to be related to the
quantity of adequate habitat
at the release site.

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

3.16.10. Priority
Conservation Measures

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 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.

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 forb species.

Monitoring. Wildlife agencies
should monitor leks
throughout the range and
provide this information to
the land management
agencies.

Education. Resource
managers and land owners
should be educated about
the habitat requirements of
the species, and incentives
should be developed for land
owners to provide the
correct habitat and food.

3.16.11 Recent
Changes

A petition was submitted to
the U.S. Fish and Wildlife
Service asking that the
Columbian subspecies be
listed under the Endangered
Species Act. Subsequently,
the U.S. Fish and Wildlife
Service determined that
listing was not appropriate.
In 2005, a second petition
was submitted and thus far
the U.S. Fish and Wildlife
Service has not addressed
this second request for
listing.

Country Red | Legal protection: Hunting: Population: Threats: Conservation measures

list |TP PP NT IT Size Trend |S F H P E D C O|S M H C R E O
Canada - X L,S,R >1 Million X X X X X
USA - X L,S,R >100,000 0/-/+ | x x X X X X

1 Red list: x listed as threatened species at the national level, - 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 (illegal), R regionally restricted, S restricted hunting season, M males only

4 Population size (order of magnitude): estimated number of individuals in spring;

Population trend (during the past 10 years): + increasing, O stable, - declining, ? unknown

5 Threats (factors suspected to cause significant, longer-term population declines and extinction): S small population size, F habitat
loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure activities, C climate change,
O other threats

6 Conservation measures (ongoing at the time of reporting): S surveys, M monitoring, H habitat management, C captive breeding, R
restocking/reintroduction, E education, O other measures
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Schroeder
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For an extended list of
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References section.
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3.17 Greater Prairie-chicken

Scientific name:

Tympanuchus cupido
Common names: Greater prairie-chicken,

Linnaeus 1758
English

pinnated grouse

Poule des prairies
Gallo de las parades

grande

3.17.1. Conservation
Status

IUCN 2006
(http://www.redlist.org/):
Vulnerable

CITES 2005
http://www.cites.org/eng/ap
p/index.shtml): Attwater’s
prairie-chicken T. c.
attwateri (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 as
endangered in the US.

The subspecies Attwater’s
prairie-chicken T. c.
attwateri qualifies to be
listed as critically
endangered according to the
IUCN Red List Categories
under criteria CR; Ala, D
(see Appendix 2). Numbers
have declined from 8,700
birds in 1937 (Lehmann
1941) to 1,584 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). A
recovery plan specifies
priority conservation
measures
(http://ecos.fws.gov/docs/re

covery_plans/1993/930208a.

pdf).

3.17.2. Taxonomy

Two geographically isolated
subspecies are recognised:
Greater prairie-chicken (T. c.
pinnatus) and Attwater’s
prairie-chicken (T. c.
attwateri). A third
subspecies, the Heath hen
(T. c. cupido), has been
extinct since the 1930s.

French
Spanish

3.17.3. Distribution

Central North America. T. c.
pinnatus and T. c. attwateri
were originally found in
eastern portions of the
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,
lllinois, lowa and Missouri.
T. c. attwateri is restricted
to small isolated areas in
south-eastern Texas (see
the stars on the distribution
map).

3.17.4. 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 8,700 birds in 1937
(Lehman 1941) to 1,070
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

Photo 3.17. Greater prairie-chicken, male booming (Photo Robert

E. Bennetts).

Map 3.17. Greater prairie-chicken distribution.

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
contrast, 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).

3.17.5. 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 the
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).

3.17.6. 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 are
currently receiving more
attention from naturalists
and/or bird-watchers as
more people appreciate the
spectacular breeding display
of birds at leks (booming
grounds).

3.17.7. 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, encroachment 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., 1999).

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.

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

3.17.8. Research
Needs

Monitoring and assessment.
Information on sex ratio, lek
detection rates, lek
attendance rates 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 the
number of lekking males to
the number 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
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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 or occupy
small habitat patches
except under intensive
management, such as that
provided in lllinois,
Wisconsin and other edges
of the occupied range. The
relationship of patch size
and other landscape
characteristics to population
vital rates is not well
understood. 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., 1999). Finally,
impacts of energy
development and supporting
infrastructure on habitat
use, movements and
population vital rates must
be documented.

Habitat fragmentation and
population viability.
Research in lllinois indicated
that reduced breeding
success due to loss 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.

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.

3.17.9. 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 is
also included in CITES
Appendix |, which almost
completely prohibits
international trade. There are
some trade restrictions for
the UK and some Asian
countries as well (see table
below).

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 brood-rearing
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
the 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 until at least 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 program will be renewed
after its expiration.



Predator control. Predator
control may increase the
nesting success of greater
prairie-chickens, however,
the long-term effects of
predator control on
population viability is
unknown. 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
lllinois where they parasitise
greater prairie-chicken nests
(Westemeier et al. 1998b).

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.

Reintroduction.
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.

Captive breeding. Captive
breeding is used as a last
resort for T. c. attwateri in
an effort to prevent
extinction. Thus far, little or
no recruitment from captive
reared birds has been
documented (Lockwood et
al. 2005). 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 lowa
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 lllinois provides an
example (Westemeier et al.
1998a).

3.17.10. Priority
Conservation Measures

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 large and
genetically healthy
populations. The CRP (see
Habitat Manegement;
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 forb species. A
permanently funded
landowner incentive
programme will be
necessary in order to assure
the future of species.

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.
Preventative measures are
needed for the remaining
larger populations and
metapopulation systems.
Restoration of habitats
should include the
development of corridors

between isolated
populations.

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.

3.17.11 Recent
Changes

Habitat loss and
fragmentation, degradation
of habitat by overgrazing,
haying and too frequent
burning, and increase in
human disturbance on leks
continue to negatively affect
the species. In 2002, the
greater prairie-chicken was
uplisted as Vulnerable in the
Red List of Threatened
Species owing to rapid
population decline
(http://www.redlist.org/).
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Table 3.17. Greater prairie-chicken Tympanuchus cupido Linnaeus, 1758

Country Red | Legal protection: Hunting: Population: Threats: Conservation measures:
list |TP PP NT IT Size Trend | S FHPEWD CO|S M HU CRE O

Canada X X X X 0 0

USA X X LPS,R 600,000 0/+/- X X X X X X X |x x X X

USAT.c. |x |x x x X 50-60 - X X X X X X X X X X X

attwateri

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 species at the national level, - 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 (illegal), R regionally restricted, S restricted hunting season, M males only
4 Population size (order of magnitude): estimated number of individuals in spring;
Population trend (during the past 10 years): + increasing, O stable, - declining, ? unknown

5 Threats (factors suspected to cause significant, longer-term population declines and extinction): S small population size, F habitat
loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure activities, C climate change, O
other threats

6 Conservation measures (ongoing at the time of reporting): S surveys, M monitoring, H habitat management, C captive breeding, R
restocking/reintroduction, E education, O other measures
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3.18 Lesser Prairie-chicken

Scientific Tympanuchus
name: pallidicinctus
Common
names:

Tétras pale
Gallo de las praderas

chico

Linnaeus, 1758

Lesser prairie-chicken English

French
Spanish

Photo 3.18a. Lesser prairie-chicken, male displaying (Photo Kansas
Dept of Wildlife and Parks, from Roger Applegate).

3.18.1. Conservation
Status

IUCN 2006
(http://www.redlist.org/):
Vulnerable

CITES 2005: not listed in
Appendices.
(http://www.cites.org/eng/ap
p/index.shtml)

National Red Data books:
listed in some states of the
USA,; federal listing as a
‘candidate’ species under
the US Endangered Species
Act.

3.18.2. Taxonomy

Monotypic; no subspecies
recognised.

Lesser and greater prairie-
chicken 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.

3.18.3. 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 totalling
about 8% (Hagen 2005) of
the original range. In North
America, the lesser prairie-
chicken is second only to
the Gunnison sage-grouse
in smallest population size
and most restricted
distribution of all the grouse
species (Hagen 2005).

Map 3.18. Lesser prairie-chicken distribution.

3.18.4. 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 20
century and during at least
the first half of the 19~
century, the lesser and
greater prairie-chickens
were considered the same
species. Therefore, the
extent of the early decline is
uncertain.

From 1963 to 1980, the
species has declined by
78%, and by 92% since the
late 1800’s. Most evidence
indicates that by the mid
1990s, populations were at
their lowest levels since lek
count survey monitoring
began. Spring densities of
displaying males vary
greatly between years and
range from 0.2 to 11.8
males/km? in various areas.
Total population size has
been crudely estimated
between 10,000 and 25,000
birds (Johnsgard 2002), but
actual numbers remain
unknown.

3.18.5. 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 (Hagen 2005).

3.18.6. 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 <1,000 birds.
In general, the effects of
hunting on population
dynamics are believed to be
low. Lesser prairie-chickens
are currently receiving more
attention from naturalists
and bird-watchers as more
people appreciate the
spectacular breeding display
of birds on leks (gobbling
grounds).

3.18.7. Principal
Threats

Habitat loss and
degradation. The lesser
prairie-chicken has primarily
declined 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
(Hagen 2005)

Small population size. Small
isolated populations may be
vulnerable to declines in
genetic heterogeneity and
fertility, leading to extinction
(Hagen 2005).

Pesticides and herbicides.
Pesticides may affect birds
directly by poisoning them
or indirectly 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.

3.18.8. 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 ratios,
lek attendance by males
and females, and lek
stability is needed so that
lek surveys can be
adequately used 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 should include the
impact of harvest on
population dynamics and
viability. The extent to which
parasites and disease affect
population dynamics is
unknown and additional
work is needed.

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
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necessary to restore
degraded habitats is largely
unavailable.

3.18.9. 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

lesser prairie 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
(Hagen 2005).

Reintroduction.
Reintroduction and
restocking by
transplantations of lesser
prairie chickens trapped in
the wild have been tried at
least 12 times, but all have
failed. The lack of adequate
habitat at the release site
appeared to be the primary
explanation (Hagen et al.
2004).

Food and water provision.
Provisions of extra food and

Photo 3.18b Habitat of lesser prairie-chicken in North-West
Oklahoma (Sept. 2003, Photo Michéle Loneux).

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. 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
the 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

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

3.18.10. Priority
Conservation Measures

Conservation plans. Each
state should develop and
implement conservation
plans for lesser prairie
chickens. These plans
should use local groups
comprised of
representatives from all
interested stakeholders to
identify and solve regional
issues within ecological
regions. Conservation plans
should include 1) quantity
and quality of lesser prairie-
chicken habitat remaining in
the state, 2) common
problems involved in
conserving the lesser



prairie-chicken, and 3)
conditions needed to
maintain healthy
populations. Regional
variations in vegetative
communities (e.g. sand
sagebrush, shinnery oak,
mixed shrub or grass
dominated), weather or
resource use that affect
populations and their
management need to be
considered in conservation
plans. To date, only New
Mexico has developed and
is implementing such a plan
(Massey 2001).

Habitat preservation and
restoration. Nesting habitat
should 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. Energy
development (i.e. renewable
and fossil fuels) is an
increasing issue in these
habitats and appropriate
measures are needed to
protect the remaining
populations. Because most
lesser prairie chickens occur
on private lands, there
should be an incentive
programme for landowners
to protect and maintain
populations on their lands.

Monitoring. Intensive
population monitoring is
necessary to identify
population sinks and to
locate isolated populations
facing genetic bottlenecks.

3.18.11 Recent
Changes

Hybridization with the
greater prairie-chicken has
been observed in areas of
low population densities,
and may further contribute
to the species decline
(Hagen 2005). Habitat loss
and fragmentation, and
habitat degradation from
overgrazing continue to have
major negative effects. In
2001, the lesser prairie-
chicken was uplisted as
Vulnerable in the Red List of
Threatened Species owing
to a rapid population decline
(http://www.redlist.org/).

3.18.12.
Correspondents
2000: Jack Connelly,

Christian A. Hagen, Don H.
Wolfe

Table 3.18. Lesser prairie chicken Tympanuchus pallidicinctus Linnaeus, 1758

2005: Roger Applegate,
Jack Connelly, Christian A.
Hagen, Stephanie Manes

3.18.13. Key
Publication

Hagen, C. A. 2005. Lesser
prairie-chicken
(Tympanuchus pallidicinctus).
The birds of North America,
No. 364. (A. Poole, Ed.).
Ithaca: Cornell Laboratory of
Ornithology. Available online
http://bna.birds.cornell.edu/B
NA/

For an extended list of
references on the species
see Hagen (2005). All
publications referred to in
the text are listed in the
References section.

Country Red Legal protection: Hunting: Population: Threats: Conservation measures:
list TP PP NT IT Size Tred |S F HPE DI CO|S M HCR E O
USA X X X L, S R 10-25,000 0/-/+ X X X X X X X X

1 Red list: x listed as threatened species at the national level, - 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 (illegal), R regionally restricted, S restricted hunting season, M males only

4 Population size (order of magnitude): estimated number of individuals in spring;

Population trend (during the past 10 years): + increasing, O stable, - declining, ? unknown

5 Threats (factors suspected to cause significant, longer-term population declines and extinction): S small population size, F habitat
loss/fragmentation, H habitat degradation, P predation, E exploitation, D disturbance by tourism/leisure activities, C climate change, O

other threats

6 Conservation measures (ongoing at the time of reporting): S surveys, M monitoring, H habitat management, C captive breeding, R
restocking/reintroduction, E education, O other measures

86



4. Recommended Conservation and Research Priorities

4.1 Rationale

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. The conservation
status of the grouse has
deteriorated since
publication of the first
Grouse Action Plan (Storch
2000), when none of the
species were considered to
be globally threatened.
Today (IUCN 2006), one
species is listed as
Endangered (Gunnison sage-
grouse), two as Vulnerable
(greater prairie-chicken,
lesser prairie-chicken), one
as Data Deficient (Caucasian
black grouse; a candidate
for being re-classified as
Near Threatened) and three
as Near Threatened (Chinese
grouse, Siberian grouse,
greater sage-grouse). From
a global perspective, these
species are of the greatest
concern. They are the focus
of this chapter. In addition,
we also point out two
subspecies, Attwater’s
prairie-chicken and
Cantabrian capercaillie, that
the Grouse Specialist Group
(GSG) proposes to be
considered as threatened
(see Chapter 3 for details)
according to the IUCN Red
List categories (IUCN 2001).
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The overall goal of all
conservation
recommendations given in
this chapter is to strengthen
the viability of the
threatened and near-
threatened species and
subspecies of grouse.
Conservation priorities are
those activities which
appear to be urgent
(according to IUCN Red list
categories; IUCN 2001) and
which are believed to have a
good chance of
implementation within the
next five years, i.e. 2006-
2010. Some of the
suggested measures could
be incorporated within
larger, multi-species or
ecosystem conservation
programmes. 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.
If endorsed by the GSG,
project proposals may stand
a good chance to find
national or international
financial support.

For the threatened grouse
species, the information in
this chapter is based upon
BirdLife International (2005)
species fact sheets
(http://www.birdlife.org).
These grouse fact sheets
were compiled by the World
Pheasant Association and
based on information pro-
vided by the Grouse Spe-
cialist Group.




4.2 Recommended Actions

4.2.1

2006 IUCN Red
List Category

Total population
estimate

Population trend

Occupied range

Endangered

declining

Gunnison sage-grouse

2,600 in 8 isolated populations

<500 km?, fragmented

sagebrush Artemisia spp. dominated

Habitat

ecosystems
Country USA
Threats

Habitat loss, degradation and fragmen-

tation resulting from conversion to
roads, reservoirs, livestock-grazing, hay
and other crops, real estate develop-
ments, powerlines, land treatments,
increased deer populations

Human disturbance related to recrea-
tion, tourism, lek viewing

The Gunnison sage-grouse
(Centrocercus minimus) in
southwestern Colorado and
southeastern Utah has been
recognized as a separate
species from the greater
sage-grouse (C. uropha-
sianus (Young et al. 2000)).
There are currently eight
distinct populations ranging
from two to 498 males
counted during spring lek
surveys and only one popu-
lation is estimated to con-
tain over 500 individuals
(Gunnison Sage-grouse
Rangewide Steering Com-
mittee 2005). The Gunnison
sage-grouse is listed as
Endangered (IUCN 2001,
2004) because of a low (i.e.
<5,000 individuals) popula-
tion size, very restricted (i.e.
<500 km) occupied range
that is severely fragmented,
ongoing population decline,
and habitat degradation,
loss and fragmentation
related to livestock grazing,
agriculture, housing, indus-
try and infrastructure devel-
opment, and road construc-
tion (see Connelly & Braun
1997, Bureau of Land Man-
agement 1999, Oyler-
McCance 1999). Habitat
fragmentation is of particular
concern because the spe-
cies requires a variety of
adjacent habitats that differ
seasonally and also for age
and sex classes. Human

disturbance (recreation,
tourism, lek viewing) and
recent droughts pose addi-
tional threats. Overall,
populations declined during
the 2000-2004 period. Esti-
mated population size in
2004 was 3,200 individuals
(Gunnison Sage-grouse
Rangewide Steering Com-
mittee 2005). 2005 lek
counts suggest that only the
Gunnison Basin population
increased during the past
year; at present, population
estimates around 2600
appear realistic (C.E. Braun,
J. R. Young, pers. comm.).
The species is a candidate
for U.S. federal listing under
the Endangered Species Act
(http://ecos.fws.gov/docs/ca

ndforms_pdf/
r6/BOB0_VO01.pdf).

Conservation measures
underway: In 1995, a work-
ing group was formed and in
1998, a conservation plan
identified over 200 actions
(Bureau of Land Manage-
ment 1999). By 2004, over
95% of the population was
covered by local working
groups' conservation plans
(J. R. Young, pers. comm.).
While the success of such
local efforts may be contro-
versial, hunting has ceased
and significant gains have
been made in land protec-
tion through conservation
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easements and land acqui-
sitions (J. R. Young, pers.
comm.). Current actions
include lek enhancement,
riparian area restoration,
nest habitat treatments,
improved livestock man-
agement, nest predator
research and education.
Education measures include
sponsored grouse viewing,
information brochures and
talks given in local schools
and fairs. Radio-telemetry
and graduate research is
helping to determine winter
habitat use and lek sites
have been protected. Hunt-
ing of the species has been
stopped (C.E. Braun, W.
Martinson, Y.R. Young,
pers. comm.). In 2005 state
and federal employees
drafted a 'Rangewide Plan’
and have begun contact
with local landowners to
present voluntary conserva-
tion agreements (Gunnison
Sage-grouse Rangewide
Steering Committee 2005).

Conservation measures
proposed: To restore and
improve habitat, while con-
tinuing work to prevent
further loss and fragmenta-
tion. Support the listing on
the Endangered Species
Act. Continue population
monitoring at key sites.
Conduct further ecological
research, focusing on sur-
vival, dispersal and habitat
use at different life stages.
Encourage and facilitate the
implementation of local and
range-wide management
plans. Reduce disturbance,
especially at active leks.
Investigate the possibility of
using translocations to
augment small populations.
Continue work to raise
awareness of key issues
among stakeholders.

Factors limiting conserva-
tion success. Land use
interests competing with
species habitat needs. Small
size and fragmentation of
remaining populations.
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4.2.2 Lesser prairie-chicken

2006 IUCN Red
List Category

Total population

Vulnerable

10,000-25,000; most populations <1,000

estimate
Population trend  declining
Total range ~100,000 km?

Occupied range

Habitat

~25,000 km?, fragmented

mid grass prairie mixed with shinnery oak

Quercus havardii or sand sagebrush
Artemisia filifolia

Country USA

Threats

Habitat loss, degradation and fragmenta-

tion resulting from conversion of prairie to
cropland, livestock-grazing, pesticide
treatment of rangeland, oil and gas devel-

opment
Hunting

The lesser prairie-chicken
of the southwestern portions
of the North American Great
Plains, is classified as Vul-
nerable owing to a rapid
population decline, equiva-
lent to 30-49% per decade
between 1979 and 1995
(IUCN 2004, Hagen 2005).
The species still occurs in
southwest Kansas, south-
east Colorado, the Okla-
homa panhandle, west
Texas and east New Mex-
ico, USA. There have been
substantial decreases
(>90%) in occupied range
and population size since
the 1800s that were related
to habitat loss and overhar-
vesting. Ongoing habitat
loss, but also severe
drought and harvest levels,
contribute to continuing
declines. The species has
lost most of its original
range and the remaining
population size is estimated
at 10,000-25,000 birds. The
range is highly fragmented
and most populations are
less than 1,000 birds in size
(Hagen 2005). Major threats
are conversion of prairie to
cropland, pesticide treat-
ment of rangeland, over-
grazing by livestock, oil and
gas development, and
hunting. Restricted hunting
produces an annual bag of
fewer than 1,000 birds. The
species is a candidate for
U.S. federal listing under the
Endangered Spe-

cies Act (http://ecos.fws.go
v/docs/candforms pdf/r2/B0

AZ VO01.pdf).

Conservation measures
underway. The species is
legally protected in all range
states, and is being consid-
ered for listing under the
Federal Endangered Species
Act. Numbers of leks and
attending males are moni-
tored. Reintroduction or
restocking by transplanta-
tions of lesser prairie-
chickens trapped in the wild
have been tried at least 12
times, but all failed due to
the lack of adequate habitat
at release sites (Hagen et al.
2004). Manipulation of graz-
ing by livestock to improve
the quality of nesting and
brood-rearing habitat is the
primary approach to LPC
conservation; most efforts
are directed toward in-
creasing the protective
cover of grasses. The Con-
servation Reserve Program
(CRP, http://www.
nrcs.usda.gov/programs/crp
/) and other private lands
management schemes have
resulted in the conversion of
thousands of hectares of
cropland to potential habitat
for lesser prairie-chickens,
with mixed success. CRP
plantings vary in composi-
tion and density of grasses,
and thus in habitat suitability
for lesser prairie-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 (Hagen 2005). Large
areas of land habitat have
been purchased by states
and the Nature Conser-
vancy, and policies are now
being implemented that will
protect additional habitat
from wind energy develop-
ment (R. Applegate pers.
comm.). Species recovery
plans are under

way (see http://wildlife.state
.co.us/WildlifeSpecies/Comp
rehensiveWildlifeConserva-
tionStrat-
egy/RecoveryConservationPI
ans.htm; and http://www.we
stgov.org/wga/initiatives/Hig
hPlains/hppbroch.htm).

Conservation measures
proposed. Develop and
implement state-wide con-
servation plans for lesser
prairie-chickens. Allow
habitat regeneration, reduce
grazing stock and construct
livestock exclosures. Con-
tinue to manage occupied
habitats on private lands
and hasten progress to-
wards effective manage-
ment on public lands. Pro-
tect occupied habitats.
Develop and promote effec-
tive incentives for land-
owners to maintain popula-
tions. Continue monitoring
leks.

Factors limiting conserva-
tion success. Land use
interests competing with
species habitat needs.
Small size and fragmenta-
tion of remaining popula-
tions. Continued hunting.
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4.2.3 Greater prairie-chicken

2006 IUCN Red Vulnerable
List Category

Total population 600,000
estimate

Population trend  declining

Total range

Habitat

377,850 km? fragmented

tall grass prairie habitats interspersed

with oak woodland

Country USA

Threats

Habitat loss, degradation and fragmen-

tation resulting from conversion of prai-
rie to cropland, livestock-grazing, hay-
ing, pesticide treatment of rangeland,
too frequent burning

Human disturbance on leks

Hunting

The greater prairie-chicken
of central North America has
been uplisted to Vulnerable
(IUCN 2004) due to rapid
declines in both population
size and occupied range. It
has already disappeared
from many U.S. states in
which it was formerly com-
mon. The subspecies T. c.
pinnatus and T. c. attwateri
originally occurred in eastern
portions of the Great Plains
from Minnesota, Wisconsin
and Michigan, south through
southern Texas, while T. c.
cupido occurred in the
northeastern USA, including
Massachusetts, Connecti-
cut, New York, Pennsylva-
nia, New Jersey and Mary-
land. T. c. cupido became
extinct in the 1930s after
many years of dramatic
declines; exploitation and
fire control are thought to
have had an important role.
T. c. attwateri declined from
8,700 birds in 1937 (Lehman
1941) to ~50 individuals and
consequently, faces an
immediate risk of extinction.
Also T. c. pinnatus has
declined in many regions
and is now restricted to
Oklahoma, Kansas, Ne-
braska, South Dakota, North
Dakota and small portions of
Colorado, Minnesota, Wis-
consin, lllinois, lowa and
Missouri. Total population
size is estimated at about
600,000 birds. Major threats
are habitat loss and degra-

dation due to agriculture
(crops, livestock, pesti-
cides). Also legal hunting
may negatively affect the
species.

Conservation measures
underway. The species is
legally protected in all range
states, but some still allow
controlled hunting. Most
management effort has
been directed toward im-
provement of habitat. Ma-
nipulation of grazing by
livestock and the controlled
use of fire are the primary
tools. The CRP, a US federal
agricultural conservation
programme
(http://www.nrcs.
usda.gov/programs/crp/),
has resulted in the conver-
sion of millions of hectares
of cropland to potential
habitat for greater prairie-
chickens. Ring-necked
pheasants Phasianus col-
chicus are removed in parts
of lllinois where they parasi-
tize greater prairie-chicken
nests (Westemeier et al.
1998b). Translocations of
birds into formerly occupied
habitats have mostly been
unsuccessful, usually be-
cause of inadequate habitat
at the release site. Translo-
cations are likely to be used
more in the future to in-
crease genetic heterogene-
ity and fertility of small
isolated populations; a study
in lllinois provides an exam-

ple (Westemeier et al.
1998a).

Conservation measures
proposed. Continue CRP
programme and develop a
more permanent substitute
in the form of landowner
incentives to preserve
habitats in the long term.
Protect occupied habitats.
Develop and promote effec-
tive incentives for land-
owners to maintain popula-
tions. Continue monitoring
leks. Maintain and restore
spatial connectivity among
local populations by devel-
oping corridors between
isolated populations. De-
velop and implement land-
scape scale conservation
plans for each population.

Factors limiting conserva-
tion success. Land use
interests competing with
species habitat needs. Con-
tinued hunting.
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4.2.4 Caucasian black grouse

2006 IUCN Red
List Category

Data deficient; reclassification as near
Threatened proposed on the basis of
suspected declines in the near future.

Total population 80,000-90,000

estimate

Population trend At least locally declining, particularly in
the Lesser Caucasus declines may

continue to accelerate.

Total range Lesser and greater Caucasus; north-

east Turkey

Occupied range Unknown; fragmented

Countries Armenia, Azerbaijan, Georgia, Iran,
Turkey, Russia
Threats Habitat loss, degradation and frag-

mentation resulting from intensive
grazing of subalpine meadows

Predation by feral and shepherd-dogs
lllegal sport hunting

The Caucasian black grouse
has the smallest distribution
of all Eurasian grouse and is
endemic to the Greater and
Lesser Caucasus
Mountains. The species has
probably been declining
since at least the 1980s and
has disappeared from some
mountains at the limits of
the range. The range is
highly fragmented. Political
unrest and poor economies
throughout much of the
range have limited studies
of the species. Due to its
uncertain status the species
has been listed as Data
Deficient (IUCN 20086). In
recent years, surveys and
population studies have
been initiated in Georgia,
Turkey, and Azerbaijan.
Current population estimates
assume 40,000-50,000 birds
in Georgia, 25,000-30,000 in
Russia, 7,500 in Turkey,
1,500-3,500 in Azerbaijan,
300 in Armenia and 100 in
Iran, resulting in an esti-
mated total population of
80,000-90,000 birds. Habitat
loss and deterioration, par-
ticularly from intensive
grazing of subalpine mead-
ows, are likely to be the
major threats. Predation by
feral and shepherd-dogs,
and illegal sport hunting are
believed to pose threats to
the species (Klaus et al.

1990, Gokhelashvili et al.
2003, Baskaya 2003; Vasil
Ananian, Sagdan Baskaya,
Ramaz Gokhelashvili, Sam
Khosravifard, Siegfried
Klaus, Roald Potapov, Alex-
ander Solokha, Elchin Sulta-
nov, Geoff Welch, pers.
comm., 2005). This recent
improvements in knowledge
of its distribution and the
size and trend of the popu-
lation now allow assess-
ment of the species's
status against the IUCN Red
List criteria. Declines in the
Lesser Caucasus may con-
tinue to accelerate, and
global declines are therefore
projected to approach 30%
over 12 years (three genera-
tions), and hence the spe-
cies warrants precautionary
reclassification as Near
Threatened (BirdLife Interna-
tional, pers. comm. Dec.
2007).

Conservation underway.
Large scale conservation
projects are underway in
Georgia and Turkey to im-
prove our understanding of
the species' biology, de-
velop monitoring and man-
agement activities and pro-
mote public awareness. A
project to survey the spe-
cies in Azerbaijan has be-
gun. Future work to develop
a conservation strategy and
create a potential distribu-
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tion map for all range coun-
tries is planned.

Conservation measures
proposed

Continue fieldwork (including
extensive surveys in Russia)
to determine population
status, availability of habi-
tats and principle threats,
leading to a full Red List
assessment. Encourage the
development and imple-
mentation of national spe-
cies action plans. Develop
public awareness cam-
paigns. Identify threats and
develop mitigation meas-
ures. Review the adequacy
of the existing protected
area network.

Factors limiting conserva-
tion success.

Limited knowledge on spe-
cies’ distribution, status and
habitat needs. Socio-
economic situation in range
countries. Political unrest in
parts of the range. Lack of
funding for basic research
and conservation measures
in parts of the range.
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4.2.5 Chinese grouse

2006 IUCN Red Near Threatened
List Category

Total population 10,000

estimate

Population trend  declining

12,400 km? in Gansu and Quinghai (B. s.

303,000 km? in Sichuan, E-Tibet, N-
Yunnan (B. s. secunda)

conifer-rich mixed montane forests from

valley bottoms to treeline

Total range

extent sewerzowi)
Habitat

Country China
Threats

Habitat loss, degradation and fragmenta-

tion resulting from forest exploitation,
deforestation, erosion and conversion of
forest into farmland

Hunting

The Chinese grouse, a
forest-dwelling species
endemic to central China,
nearly qualifies for listing as
threatened because of on-
going significant reductions
in population size and area
of occupancy (IUCN 2004).
Major threats are habitat
loss due to clearcutting and
illegal hunting for food. The
range of the Chinese grouse
is restricted, contracting,
and highly fragmented. The
population is declining and is
currently estimated at
~10,000 birds (Sun Yue-Hua,
pers. comm.). The first
studies of the species’
population biology (Sun et al.
2003), population genetics
(Larsson et al. 2003) and
landscape ecology (Sun et
al. 2003) were presented in
2003. Recently, the Chinese
government stopped logging
the natural forest within
Gansu and Sichuan prov-
inces. This may have helped
to at least locally stabilize
Chinese grouse population
trends. However, studies
have been restricted to
minor parts of the distribu-
tion range, and more sur-
veys are needed to clarify
the species’ rangewide
status. Most probably, on-
going deforestation, frag-
mentation and erosion con-
tinue to affect the species in
large parts of the range.
Rates of habitat loss and

population decline need to
be clarified.

Conservation underway.
Chinese grouse are totally
protected as a species
listed in category | of the
China Red Data Book of
Endangered Animals. Re-
serves are considered to be
critical for the survival of the
species; their present effec-
tiveness is judged to be
high. Surveys and field
studies of Chinese grouse
have been limited to re-
stricted areas in different
parts of the range. The
studies of Sun and co-
workers established a basic
understanding of the spe-
cies’ population biology (Sun
et al. 2003), population ge-
netics (Larsson et al. 2003)
and landscape ecology (Sun
et al. 2003). Logging bans
since 1998 in the natural
forest of Gansu and Sichuan
for flood prevention may
help to, at least locally,
stabilize population trends.

Conservation measures
proposed. Continue re-
search (including extensive
surveys) to determine
population status throughout
the range. Assess availabil-
ity and quality of habitats.
Clarify rates of habitat loss
and of population decline.
Identify threats and develop
mitigation measures. As-
sess, maintain and restore

the connections between
local populations. As a first
step towards integrating
sylvicultural practices and
Chinese grouse conserva-
tion, the effects of various
cutting regimes should be
assessed by comparing
populations in different
types of managed forest,
and by monitoring population
dynamics before and after
cutting. Encourage the de-
velopment and implementa-
tion of a national species
action plan, using the Chi-
nese grouse as an umbrella
species. Encourage im-
provement of law enforce-
ment accompanied by public
awareness campaigns.

Factors limiting conserva-
tion success. Limited
knowledge on species’
status for large parts of the
range. Forest exploitation
interests and land demands
for a growing human popu-
lation competing with spe-
cies habitat needs.
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4.2.6 Greater sage-grouse

2006 IUCN Red Near Threatened
List Category
Total population 250,000

estimate

Population trend

Occupied range

Long-term decline; locally short-term
increases
668,000 km?

Habitat sagebrush Artemisia spp. dominated
ecosystems

Country USA, Canada

Threats Habitat loss, degradation and fragmen-

tation resulting from conversion of prai-
rie to cropland, livestock-grazing, oil
and gas development

Hunting

Human disturbance

The greater sage-grouse
originally occurred through-
out the sagebrush Artemisia
spp. range of western North
America. The species nearly
qualifies for listing as
threatened, because of a
significant reduction in
population size and area of
occupancy (IUCN 2004).
Related to extensive con-
version and degradation of
habitat throughout the
range, greater sage-grouse
numbers have been declin-
ing throughout much of the
20th century. The most
recent declines have been
attributed to habitat loss and
degradation by oil and gas
development, management
for livestock and big game,
as well as unusually dry
weather conditions. Greater
sage-grouse are currently
estimated to number from
140,000 to 300,000 individu-
als (C. E. Braun, pers.
comm.). Populations are
estimated to have declined
an average of 3.5% per year
from 1965 to 1985. From
1985 to 2003, the decline
continued at a range-wide
average of 0.37% annually
(http://mountain-prai-
rie.fws.gov/species/birds/
sagegrouse/). Major threats
are habitat loss, degradation
and fragmentation due to
agriculture (crops, livestock
and pollution), as well as
harvesting and human dis-
turbance. In recent years,
industrial oil and gas drilling

development has acceler-
ated the loss of useable
habitat (M. A. Schroeder,
pers. comm.). Recent peti-
tions for federal listing of the
species were rejected by
the U.S. Fish and Wildlife
Service, who concluded that
the greater sage-grouse
does not warrant protection
under the Endangered Spe-
cies Act at this time
(http://mountain-prai-
rie.fws.gov/species/birds/sa

gegrousey).

Conservation underway.
Greater sage-grouse are
legally protected throughout
their range, although regu-
lated harvesting is still per-
mitted in 10 US states.
Hunting pressure was re-
duced through more conser-
vative seasons in most
western states. Most sage-
grouse habitat in the US is
federally owned and appro-
priate management prac-
tices are being developed in
many areas. The Conserva-
tion Reserve Program may
also increase greater sage-
grouse habitat on private
lands in some parts of the
species’ range. Range-wide
monitoring efforts increased
since 2000 and a compre-
hensive range-wide conser-
vation assessment for
greater sage-grouse was
completed in 2004 (Connelly
et al. 2004). In parts of the
range, local and state-wide
recovery plans are under
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way (see
http://wildlife.state.co.us/Wil

dlifeSpe-
cies/Profiles/Birds/GreaterS

agegrouseStatewideConser-
vationPlan.htm).

Conservation measures
proposed. Conservation
plans for each population of
greater sage-grouse should
be designed with the aid of
public and private landown-
ers 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 recom-
mendations in conservation
plans with reasonable
speed. Critical breeding,
brood-rearing and winter
habitat should be protected
through land exchange pro-
grammes, conservation
easements and purchase of
private lands and manage-
ment of public lands to
promote sage-grouse. Re-
store habitats in disturbed
and especially in burned
areas. Continue monitoring
programmes. Educate both
the public and management
agencies about human im-
pacts due to development,
grazing, recreation and
management land treat-
ments.

Factors limiting conserva-
tion success. Land use and
development interests com-
peting with species habitat
needs.
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4.2.7 Siberian grouse

2006 IUCN Red Near Threatened
List Category

Total population 275,000
estimate

Population trend declining

Total range

1 million km? (total extent including non-

habitat areas)

Habitat

forests of spruce Picea jezoensis, P.

abies, fir Abies nephrolepsis, larch Larix
dahurica and pine Pinus koraiensis which
characterise the Amur taiga

Country Russia

Threats

Habitat loss, degradation and fragmen-

tation resulting from logging, forest
fires, roads construction, industrial
development

lllegal shooting and trapping

The Siberian grouse occurs
in a restricted range in far
eastern Russia (Martens et
al. 2003). It almost qualifies
as being listed as threat-
ened (IUCN 2004) due to 1)
ongoing declines in occupied
range and population, re-
lated to habitat loss and
exploitation and 2) the re-
stricted total population size
and fragmentation of the
occupied range. The species
has probably been declining
since the 1970s and the
Russian Red data Book of
2000 (Nachev 2000) reports
ongoing population declines.
The rate of decline however
is unknown. The population
has been estimated at
~275,000 birds (A. V. An-
dreev, pers. comm. 2005).
The major cause of decline
is forest exploitation, par-
ticularly large-scale clear-
cutting for timber, and forest
fires. Because the species
disappears from areas with
clearings and exclusively
deciduous second growth
(Hafner & Andreev 1998), the
rate of habitat loss could be
inferred from satellite im-
agery. Besides the threats
to its habitat, illegal hunting
for food has become a
common practice, and the
species may disappear
rapidly from colonised areas
(A. V. Andreev, pers.
comm.).

Conservation underway.
The Siberian grouse is Red-
Listed and protected by law
in Russia. Protected areas,
which exclude all human
utilisation, may maintain
viable populations of Sibe-
rian Grouse. A network of
protected areas and habitat
corridors created for tiger
conservation may also se-
cure some habitats of the
Siberian grouse. The first
systematic studies on the
species were published in
the late 1990s (see Hafner &
Andreev 1998) and have
revealed important insights
into life-history traits, be-
haviour, food habits, habitat
use and spacing patterns.

Conservation measures
proposed. Assess distribu-
tion, population sizes and
trends of the species
throughout the range. Iden-
tify the recent rate of habitat
loss and fragmentation due
to clearcutting based on
remote sensing techiques,
and re-assess the IUCN Red
list status accordingly. To
understand the length of
time needed for regenerating
stands after fire or logging
to be recolonised by the
grouse; surveys in succes-
sion forests of different
ages are suggested. Assess
persistence and population
density of Siberian grouse in
different types of managed

forests with different cutting
regimes, including both
newly cut primary habitats
as well as second-growth
forests. These studies are
needed to give advice to the
state forestry agencies and
logging companies on how
to integrate forestry opera-
tions and grouse habitat
conservation. Encourage
improvement of law en-
forcement accompanied by
public awareness cam-
paigns. Re-establish an
effective fire-control sys-
tem.

Factors limiting conserva-
tion success. Limited
knowledge on species’
status for large parts of the
range. Habitat relationships
in secondary forests insuffi-
ciently understood. Forest
exploitation interests com-
peting with species habitat
needs. Socio-economic
situation in the species’
range. Lack of expertise,
basic logistics and funding
for research and conserva-
tion measures.
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4.2.8 Attwater’s prairie-chicken

2006 IUCN Red
List Category

Total population
estimate

Population trend

Critically Endangered

40 birds in the wild (spring 2005)

Stabilized by ongoing releases of cap-

tive-reared birds

Occupied range

Habitat

50 km?, fragmented

tall grass prairie habitats interspersed

with oak woodland

Country USA

Threats

Small population size

Habitat loss, degradation and fragmen-
tation resulting from conversion of prai-
rie to cropland, livestock-grazing, pesti-
cide treatment of rangeland, oil and gas
development

Droughts

The Attwater’s prairie-
chicken, a subspecies of
the greater prairie-chicken,
qualifies to be listed as
critically endangered ac-
cording to the IUCN Red List
Categories
(www.redlist.org/info/categor
ies criteria2001) under crite-
ria D (wild population <50
mature individuals) and E
(50% extinction risk within
10 years or three genera-
tions). Numbers declined
from 8,700 birds in 1937
(Lehmann 1941) to 1,584
birds in 1980 (Lawrence &
Silvy 1980, Morrow et al.
1996, Silvy et al. 1999); the
total population remaining in
the wild is ~50 birds in two
isolated populations in
Texas that are largely sup-
ported by releases of cap-
tive-reared birds (N. J. Silvy,
pers. comm.). The small
population size makes it
vulnerable to catastrophic
events, demographic
chance and inbreeding de-
pression. Attwaters prairie-
chicken is protected as
endangered under the U.S.
Endangered Species Act
(http://ecos.fws.gov/serviet/

SpeciesPro-
file?spcode=B000).

Conservation underway. A
recovery plan specifies
priority conservation meas-
ures
(http://ecos.fws.gov/docs/

recov-
ery_plans/1993/930208a.pdf)
. Captive breeding is used
as a last resort for T. c.
attwateri in an effort to
prevent extinction. An inten-
sive captive breeding pro-
gram is currently underway
at several locations in
Texas. The captive-bred
birds are then released into
two managed areas - the
Texas City Preserve and the
Attwater Prairie-chicken
National Wildlife Refuge
(http://www.tpwd.state.tx.us
/apc), the only areas with
remnant populations. Thus
far, little or no recruitment
from captive reared birds
has been documented
(Lockwood et al. 2005).
There are no examples so
far of captive breeding suc-
cessfully producing or aug-
menting a wild population,
but the subspecies may be
preserved in captivity.

Conservation measures
proposed. Continue imple-
mentation of the recovery
plan.

Factors limiting conserva-
tion success. Small size of
remaining populations and

habitat.
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4.2.9 Cantabrian capercaillie

2006 IUCN Red
List Category

Endangered

Total population 500-1000, fragmented

estimate
Population trend | declining
Total range 3,500 km?

Occupied range 1,700 km?, fragmented

Habitat mature beech Fagus sylvatica and mixed
beech/oak Quercus spp. forests with
bilberry Vaccinium myrtillus

Country Spain

Threats Fragmentation and small size of popula-

tions

Habitat loss and degradation resulting
from forestry, livestock-grazing, road
construction, high deer densities

Hunting

Human disturbance

Climate change towards wetter conditions

during chick rearing

The Cantabrian capercaillie
qualifies as Endangered
(www.redlist.org/info/categor
ies_criteria2001) under crite-
ria EN C1 (population <2,500
individuals and decline
>20% in 2 generations; i.e.
eight years using a genera-
tion length of four years,
following standards of Bird-
Life International [Stuart
Burchart, pers.comm]) and
C2a(j) (population <2,500
individuals and continuing
decline and highly frag-
mented range with no sub-
population >250 birds)
(Stuart Butchart, BirdLife
International, pers. comm.,
2005; Storch et al. 2006).
The subspecies at present
inhabits an area of 1,700
km' in the Cantabrian
Mountains of northern
Spain. Compared to a his-
toric range of 3,500 km, the
area of occupancy has
declined by >50% (Quevedo
et al. 2006). The range is
severely fragmented and
separated from its nearest
neighbouring population in
the Pyrenees (T. u. aquita-
nus) by a distance of more
than 300 km. A 60-70%
decline in the number of
males at leks since 1981
has been estimated (Pollo et

al. 2003), equivalent to an
average decline of 3% per
year. The current population
is probably <1,000 or even
<500 birds, although reliable
estimates are lacking. The
negative trend appears to
continue, as indicated by a
30% decline in lek occu-
pancy from 2000 to 2005 (N
= 164 leks) (Mario Quevedo,
Rolando Rodriguez-Munoz,
Maria José Banuelos, pers.
comm., 2005).

Conservation underway.

A range-wide count was
carried out in spring 1998.
Surveys and research pro-
jects have been conducted
in several parts of the
range. A captive breeding
programme is under consid-
eration. A national conser-
vation strategy has been
drafted in 2004
(http://www.urogallocantabri
co.org/pdfs/estrategia.pdf).

Conservation measures
proposed. Develop and
implement a legal, range-
wide recovery plan. Clarify
reproductive parameters,
causes of mortality and
demographic causes of
decline. Assess nesting and
brood rearing habitat re-
quirements. Strictly protect
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the remaining larger habitat
patches. Improve connec-
tivity between patches and
populations. Improve condi-
tions for understorey devel-
opment and prevent over-
grazing by ungulates.

Factors limiting conserva-
tion success. Land use
interests competing with
species habitat needs.
Small size and fragmenta-
tion of remaining popula-
tions. Continued hunting.
Administrative structures
causing a lack of range-
wide cooperation across
province borders.
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Glossary of Terms

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
situated between the
temperate and the Arctic
zones and which is
dominated by coniferous
forest.

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

CRP: Conservation Reserve
Program.

Coppice woodland: Thicket
of small trees maintained by
regular cutting of stems.

Deciduous forest: Forest
dominated by broad-leaved
trees, e.g. beech, maple,
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, 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 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: An area that
has become totally
unsuitable for a species.

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

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

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 for other species.

Invertebrates: Animals
without a backbone, such
as insects, snails and
worms.

Krummbholz: 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.

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
watch its numbers,
composition and distribution.

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

Montane zone: The
montaineous 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: lllegal 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 a formerly
occupied area 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
clear-cutting.

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 ground: The
display ground or lek of
sage grouse.

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

Subalpine: The vegetation
zone below the treeline in
high mountain areas. The
transition between montane
forest and alpine grassland
characterized 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: 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.
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Taxon: Any unit within the
hierarchical system of
biological classification:
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 this zone
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. Also: any
habitat beyond the latitudinal
(Arctic) or altitudinal (alpine)
treeline. Limited by cold
temperatures.

Viable population: A
population large enough for
long-term survival.
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