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ABSTRACT Large declines in the breeding populations and contractions of
breeding range have occurred in several woodland birds in Britain in recent

decades. Data from the BTO’s Common Birds Census indicate that 10 out of 32
woodland species declined by more than 50% between 1966 and 1999, while 5

species increased by more than 50% over the same period.The declining species
differ substantially in their ecology and life-history patterns. No single general

explanation can be identified for the declines and it is likely that multiple factors
have exerted a combined effect on several of the species. Seven factors emerge
from this review as especially relevant and worthy of further study: (i) pressures
on migrants during migration or in winter; (ii) climate change on the breeding

grounds; (iii) general reduction in invertebrate food supplies; (iv) impacts of land
use on woodland edges, habitats adjacent to woodland and hedgerows; (v)

reduced management of lowland woodland; (vi) intensified habitat modification
by deer; and (vii) increased predation pressure from Grey Squirrels Sciurus
carolinensis, Great Spotted Woodpeckers Dendrocopos major and corvids.
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B
ird populations in the wider countryside
of Britain underwent large changes in the
second part of the twentieth century. The

majority of specialist farmland birds declined in
the 1970s and 1980s, largely as a result of agri-
cultural intensification (Chamberlain et al.
2000; Fuller 2000). It is less widely appreciated
that populations of some woodland birds in
Britain have also declined considerably in
recent decades, with Lesser Spotted Wood-
pecker Dendrocopos minor, Marsh Tit Parus
palustris, Willow Tit P. montanus, Tree Pipit
Anthus trivialis, Wood Warbler Phylloscopus
sibilatrix, Willow Warbler P. trochilus and Lesser
Redpoll Carduelis cabaret added to the Red and
Amber lists of Birds of Conservation Concern
at the last review (Gregory et al. 2002).

These decreases in woodland bird popula-
tions cannot be explained in terms of an overar-
ching transition in land management, as was
the case for farmland birds. The declines have,
in fact, occurred over a period when trends in
forestry are likely to have been broadly benefi-
cial to birds. The wooded area of Britain has
increased, and forest policy has become more
sympathetic to the need to consider woodland
wildlife, in terms of both forest design and
operational management. Many of the recent
declines have taken place in woods that have
undergone little obvious change in manage-
ment approach, and where the overall physical
structure and tree-species composition have
changed little for decades.

This paper reviews a wide range of
hypotheses and identifies several issues that
seem especially important to address through
further research. Initially, we summarise the
extent of the declines, focusing on the 41
species that contribute to the Government’s
‘headline indicators’ of woodland bird popula-
tions (Anon. 1999; Gregory et al. 2001). We
then consider the factors that are potential
drivers of changes in woodland bird popula-
tions under four main headings: (1) large-scale
environmental change; (2) large-scale trends in
land management and land use; (3) fine-scale
trends in habitat quality; and (4) pressures from
other organisms. A more complete discussion is
available in Vanhinsbergh et al. (2003).

A broad definition of ‘woodland’ is adopted
here, which we take to include any area of land
where trees or large bushes are the dominant
vegetation. Consequently, some of the bird
species considered are characteristic breeding

birds of scrub or young plantations, e.g. Lesser
Whitethroat Sylvia curruca and Lesser Redpoll.

Changes in populations and distributions of
woodland birds
Methods 
Bird population data for the period 1966-2000
were obtained from woodland plots surveyed by
the BTO’s Common Birds Census (CBC)
(Marchant et al. 1990). These years cover the
entire woodland CBC dataset, since the scheme
has now been replaced by the BTO/JNCC/RSPB
Breeding Bird Survey (BBS), which does not
currently generate trends specific to woodland.
Although trends from BBS are not reported
here, this survey provides additional short-term
information for the period 1994-2002, and
includes several species that were not ade-
quately monitored by the CBC (Crick et al.
2004). The number of CBC plots varied

60. Spotted Flycatchers Muscicapa striata declined
by 85% between 1966 and 1999 on Common Birds
Census woodland plots, the most severe decline of

any of the species considered here (see table 1,
p. 119). First-year survival has decreased, and this
suggests that factors operating during the post-

fledging period (perhaps a reduction in invertebrate
availability) or on the species’ migration routes or

wintering grounds may be responsible.
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between years and ranged between 75 and 120.
Data were analysed using Generalised Additive
Models (Fewster et al. 2000) to calculate an
annual smoothed population index for each
species, for the period 1966-2000. Smoothed
indices were used as they identify underlying
trends and remove extreme estimates of change
caused by short-term fluctuations in population
levels. The percentage population change
between 1966 and 1999 was then calculated for
each species as:

((index1966 – index1999) / (index1966)) x 100.
Although all available data were used in the

models, the change in population status was
calculated to the penultimate year of data (1999
rather than 2000), to minimise unreliable last-
year effects of the smoothing process in the
models. Following standard convention, we
have treated a species as declining if it showed
at least a 25% decrease between 1966 and 1999.

CBC woodland plots are concentrated in
south and central England and Wales. In
general, they do not include conifer plantations,

which is particularly relevant for Lesser
Redpoll, Tree Pipit, Goldcrest Regulus regulus
and Coal Tit Parus ater. Long-term population
trends of these species in conifer plantations are
unknown.

The British distribution of each species in
1968-72 was compared with that in 1988-91
using presence–absence data from the two
national breeding-bird atlases (Sharrock 1976;
Gibbons et al. 1993). Low reporting rates on
CBC plots meant that population indices were
not calculated for nine woodland indicator
species, so information on their status was
gleaned from other sources.

Estimates of change
The CBC trends suggest that 12 out of 32
woodland species have declined by more than
25%, and that 10 of these 12 have declined by
>50% (table 1). The declining species were
Spotted Flycatcher Muscicapa striata (-85%),
Lesser Spotted Woodpecker (-81%), Lesser
Whitethroat (-79%), Lesser Redpoll (-78%),
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61. Ride through oak  Quercus woodland, Buckinghamshire, April 2004.As a result of changing markets for
timber and wood, large areas of broadleaved woodland are managed less intensively now than was the case
several decades ago.This has resulted in increased shading, a reduced understorey and fewer open spaces 
within many woods.The creation of glades and widening of rides may help to offset the effects of reduced

management, especially where shrubby and brambly margins are allowed to develop, as shown here.
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Table 1. Estimated change in population and distribution of woodland birds based on Common Birds 
Census woodland plots (1966-2000) and the two breeding-bird atlases (1968-72 and 1988-91).

Species are listed in order of estimated population change.

Estimated Reliability No. 10-km No. 10-km Change in
percentage of CBC squares squares no. 10-km
change in trend 2 occupied in occupied in squares

abundance 1968-72 1988-91 occupied
(1966-99) 1 atlas atlas (%)

Spotted Flycatcher Muscicapa striata -85 1 2435 2378 -2.3
Lesser Spotted Woodpecker 

Dendrocopos minor -81 1 889 790 -11.1
Lesser Whitethroat Sylvia curruca -79 1 1094 1271 16.2
Lesser Redpoll Carduelis cabaret -78 2 1979 1754 -11.4
Tree Pipit Anthus trivialis -75 2 1793 1524 -15.0
Willow Tit Parus montanus -74 1 1220 1100 -9.8
Marsh Tit Parus palustris -68 1 1366 1133 -17.1
Woodcock Scolopax rusticola -61 2 1693 1204 -28.9
Dunnock Prunella modularis -58 1 2601 2511 -3.5
Willow Warbler Phylloscopus trochilus -53 1 2590 2602 0.5
Song Thrush Turdus philomelos -48 1 2680 2620 -2.2
Bullfinch Pyrrhula pyrrhula -38 1 2326 2173 -6.6
Eurasian Jay Garrulus glandarius -21 1 1744 1713 -1.8
Common Chiffchaff Phylloscopus collybita -20 1 2003 2100 4.8
Common Redstart Phoenicurus phoenicurus -18 2 1661 1327 -20.1
Garden Warbler Sylvia borin -17 1 1833 1867 1.9
Blackbird Turdus merula -8 1 2722 2664 -2.1
Common Chaffinch Fringilla coelebs -4 1 2588 2602 0.5
Long-tailed Tit Aegithalos caudatus 1 1 2194 2106 -4.0
Eurasian Treecreeper Certhia familiaris 13 1 2289 2120 -7.4
Goldcrest Regulus regulus 15 2 2343 2327 -0.7
Blue Tit Parus caeruleus 16 1 2518 2480 -1.5
Coal Tit Parus ater 24 2 2392 2315 -3.2
Great Tit Parus major 30 1 2457 2443 -0.6
Tawny Owl Strix aluco 40 1 2305 2054 -10.9
Robin Erithacus rubecula 41 1 2609 2629 0.8
Great Spotted Woodpecker Dendrocopos major 47 1 2050 1959 -4.4
Wren Troglodytes troglodytes 51 1 2757 2747 -0.4
Blackcap Sylvia atricapilla 55 1 1923 2048 6.5
Eurasian Sparrowhawk Accipiter nisus 83 1 1823 2178 19.5
Green Woodpecker Picus viridis 97 1 1623 1555 -4.2
Eurasian Nuthatch Sitta europaea 122 1 1174 1270 8.2
Crested Tit Parus cristatus NA NA 46 51 10.9
Wood Warbler Phylloscopus sibilatrix NA NA 1230 1270 3.3
Pied Flycatcher Ficedula hypoleuca NA NA 546 732 34.1
Firecrest Regulus ignicapilla NA NA 20 99 395
Siskin Carduelis spinus NA NA 625 1158 85.3
Long-eared Owl Asio otus NA NA 590 445 -24.6
Common Nightingale Luscinia megarhynchos NA NA 639 457 -28.5
Hawfinch Coccothraustes coccothraustes NA NA 459 315 -31.4
Capercaillie Tetrao urogallus NA NA 182 66 -63.7

1 Based on smoothed population indices to the penultimate year (1999) derived using GAMS (see Methods).
2 Assessed on the basis of sample size and whether the populations in the sites surveyed represent the UK
population, based on Crick et al. 2004: 1 = data are reliable and mean number of plots surveyed each year in
which the species was ever recorded exceeded 20; 2 = trend based on regions, habitats or sampling protocols that
may not represent the bulk of the population.



Tree Pipit (-75%), Willow Tit (-74%), Marsh Tit
(-68%), Woodcock Scolopax rusticola (-61%),
Dunnock Prunella modularis (-58%), Willow
Warbler (-53%), Song Thrush Turdus
philomelos (-48%) and Bullfinch Pyrrhula
pyrrhula (-38%). Five species increased by more
than 50%: Eurasian Nuthatch Sitta europaea,
Green Woodpecker Picus viridis, Eurasian Spar-
rowhawk Accipiter nisus, Blackcap Sylvia atri-
capilla and Wren Troglodytes troglodytes. Four
species increased by 25-50%: Great Spotted
Woodpecker Dendrocopos major, Robin
Erithacus rubecula, Tawny Owl Strix aluco and
Great Tit Parus major. There was a significant
positive correlation (Pearson r = 0.49, P<0.01)
between the percentage change in range
between the two breeding-bird atlases and the
CBC trend across all 32 species, suggesting that
long-term changes in abundance were generally
accompanied by changes in distribution.

Of the nine woodland indicator species for

which a population trend could not be calcu-
lated, Long-eared Owl Asio otus, Common
Nightingale Luscinia megarhynchos, Hawfinch
Coccothraustes coccothraustes and Capercaillie
Tetrao urogallus all decreased in breeding range
between the two atlas periods (table 1). Reliable
population data on the Long-eared Owl are
unavailable, but for the other three species there
is evidence from other sources of a national
decline. The Scottish Capercaillie population
has been in serious decline (Moss 2001),
although a recent survey suggests that conserva-
tion effort may now be bringing dividends (R.
Gregory pers. comm.). The Nightingale has
shown a marked contraction of range towards
southeast England and there is evidence of a
substantial decline in numbers during the 1990s
(Fuller et al. 1999). Based on an analysis of
records from local bird reports, a striking
decline in numbers of Hawfinches has occurred
since the late 1980s (Langston et al. 2002).

Patterns of change 
Population trends for the ten species
showing an estimated population
decline of more than 50% are
shown in fig. 1. These trends show a
variety of forms. Some species show
a more or less steady decline (e.g.
Spotted Flycatcher, Marsh Tit); for
some, the decline appears to have
commenced in the late 1970s or
early 1980s (e.g. Tree Pipit, Willow
Warbler); while others may have
shown an initial increase followed
by a decrease (e.g. Lesser Redpoll,
Willow Tit). Interestingly, an
analysis of long-term ringing data,
reaching back to the 1950s, has indi-
cated that Marsh and Willow Tits
have been declining since at least the
early 1970s (Perrins 2003). The
ringing data for Marsh Tit suggest,
however, that a substantial decline
occurred in the late 1960s and early
70s, with the population levelling
out since about 1990. According to
the ringing data, Willow Tit has been
in steady decline since the early
1970s, which matches the CBC trend
very closely.

There is no common pattern in
the declining species in terms of
their nesting and feeding ecology.
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62. Marsh Tit Parus palustris is among the ten woodland species
which have declined most since the mid 1960s in Britain (see table 1).
This species feeds on invertebrates and seeds in the low canopy, the
shrub layer and on the ground. Food availability may have diminished
as a consequence of reduction in broadleaved woodland management

and the increasing pressure from deer.
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Fig. 1. Estimated population trends for British woodland birds that declined by more than 
50% between 1966 and 1999; data from woodland plots of the Common Birds Census.

Values are based on smoothed population indices calculated using GAMs (see text).
Species are presented in order of estimated population change (see also table 1).



They include: (1) long-distance
migrants, middle-distance migrants
and resident species; (2) specialists of
mature broadleaf woodland, mature
pinewoods, young conifer plantations
and scrub, as well as more generalist
species; (3) species which nest in open
nests on the ground or in low vegeta-
tion, as well as hole-nesting species; (4)
species that use a variety of foraging
sites; and (5) seed-eaters as well as
insectivores and non-insect inverte-
brate specialists. Numbers of declining,
stable and increasing species are shown
in relation to selected attributes in table
2. This shows that 50% of migrants,
31% of cavity-nesters, 27% of foliage
insectivores and 57% of ground insecti-
vores are classified as declining species.
The declines, therefore, are not con-
fined to particular types of species.
This, together with the diversity of pat-
terns in trends and range changes
described above, suggests that a
number of factors are likely to be
involved in the declines.
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63. Hawfinches Coccothraustes coccothraustes are scarce and
unobtrusive breeding birds in Britain, and hard facts about their
decline are difficult to establish. Nonetheless, nest predation, by 
Grey Squirrels Sciurus carolinensis and corvids, could be a factor 

in this species’ marked decline since the 1980s.
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64. Coppice regrowth heavily browsed by Roe Deer Capreolus capreolus, Suffolk, September 2004.This 
coppice has had five full summers of regrowth yet the canopy remains extremely open, coarse grasses are
abundant, and many coppice stools have been killed by deer.A severely browsed ash stool can be seen in 
the foreground and the open nature of the coppice can be seen clearly.This is very poor structure for 

breeding Garden Warbler Sylvia borin and Common Nightingale Luscinia megarhynchos.
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65. The range of the Common Nightingale Luscinia megarhynchos has strongly contracted towards southeast
England in recent decades and there is evidence that numbers declined in the 1990s. Factors on migration and in

wintering areas may be important, but a loss of suitable breeding habitat for this species is also implicated,
particularly the loss of understorey habitats as a result of, for example, intensified browsing by deer.
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66. Vigorous coppice, with about five years of growth on the right-hand side of the ride, which has been little
affected by deer (compare with plate 64); Suffolk, May 2004.There was a Common Nightingale Luscinia

megarhynchos territory in this patch at the time the photo was taken.
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Large-scale environmental change
Migration and winter conditions
Some of the declines of long-distance migrants
are probably driven mainly by changing envir-
onmental conditions (climate or habitat
change, or both) within their winter ranges or
on migration. There is much variation in the
winter distributions of migrant woodland bird
species (Keith et al. 1992; Urban et al. 1997).
Nonetheless, spatial relationships between win-
tering and breeding areas, and the general
winter ecology of these migrants, are poorly
understood (Wernham et al. 2002).

Most relevant research has focused on the
climatically unstable Sahel region of Africa,
which is well north of the winter range of most
of the declining species, although most migrate
through it. Of the declining migrants, Lesser
Whitethroat winters in the eastern Sahel, but
four species winter in sub-Saharan or equato-
rial Africa: Spotted Flycatcher, Tree Pipit,
Willow Warbler and Nightingale. Little is
known about the pressures faced by these birds
in their winter quarters. Not all long-distance
migrants have shown major recent declines,
though, notably Common Redstart Phoeni-
curus phoenicurus and Garden Warbler Sylvia
borin. The two middle-distance migrants that

winter in southern Europe or North Africa
(Blackcap and Chiffchaff Phylloscopus collybita)
have not declined.

Overwinter conditions in Africa are prob-
ably highly spatially variable and, consequently,
may have differential impacts not just among
species but also among different sub-popula-
tions of the same species. Relatively small differ-
ences in winter distribution may be associated
with large differences in overwinter survival.
Clearly, there is a need to improve our under-
standing, not only of the basic ecology, but also
of the conditions within the core winter range
of different migrants, as well as along their
migration routes. Demographic analyses using
existing data can be valuable in determining
whether population change is driven by pres-
sures operating within or outside the breeding
season. This approach has demonstrated that
the widespread decline of the Spotted Fly-
catcher has probably been caused by reduced
survival of birds in their first year of life, rather
than by reduced breeding output (Freeman &
Crick 2003). Similarly, Peach et al. (1995a)
found that decreased adult survival was prob-
ably linked to the decline in British Willow
Warblers, which may be indicative of a more
general problem in the wintering areas.
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Table 2. Population trend in relation to selected species attributes.The species for which CBC 
trends are given in table 1 are divided into declining (>25% decline), stable (-25% to +25% change) 

and increasing (>25% increase).

Declining species Stable species Increasing species 
(n=12) (n=11) (n=9)

Migrants 1

(n=8) 4 (50%) 3 (38%) 1 (13%)

Cavity-nesters 2

(n=13) 4 (31%) 5 (38%) 4 (31%)

Foliage insectivores 3

(n=15) 4 (27%) 9 (60%) 2 (13%)

Ground insectivores 4

(n=7) 4 (57%) 1 (14%) 2 (29%)

1 ‘Migrants’ includes all trans-Saharan and middle-distance migrants: Tree Pipit, Common Redstart, Lesser
Whitethroat, Garden Warbler, Blackcap, Common Chiffchaff, Willow Warbler, Spotted Flycatcher.
2 ‘Cavity-nesters’ includes all hole-nesters, crevice-nesters and open-cavity nesters: Tawny Owl, Green Wood-
pecker, Great Spotted Woodpecker, Lesser Spotted Woodpecker, Common Redstart, Spotted Flycatcher, Marsh
Tit, Willow Tit, Coal Tit, Blue Tit, Great Tit, Eurasian Nuthatch, Eurasian Treecreeper.
3 ‘Foliage insectivores’ includes all species that feed in summer to a large extent on invertebrates gleaned from
foliage in the field, shrub or canopy layers: Wren, Common Redstart, Lesser Whitethroat, Garden Warbler,
Blackcap, Common Chiffchaff, Willow Warbler, Goldcrest, Long-tailed Tit, Marsh Tit, Willow Tit, Coal Tit, Blue
Tit, Great Tit, Common Chaffinch.
4 ‘Ground insectivores’ includes all species that feed predominantly on the ground on surface or soil-dwelling
invertebrates: Woodcock, Green Woodpecker, Tree Pipit, Dunnock, Robin, Blackbird, Song Thrush.



Climate change and weather patterns on the
breeding grounds
The British climate has changed markedly since
the eighteenth century, with some of the most
striking changes in the last 30 years. Surface air
temperatures have increased in all seasons,
winters have tended to become wetter, with rel-
atively little snow, and summers drier. There is
good evidence that, in the last few decades,
climate change has altered the breeding phe-
nology of wildlife in northern latitudes, with an
advance in the egg-laying times of birds (Crick
et al. 1997; Crick & Sparks 1999), the spawning
times of amphibians (Beebee 1995) and the
active growing season of plants (Myneni et al.
1997). There is an indication that populations
or distributions of some insects and birds have
increased as a result of an upward rise in tem-
perature (Sparks & Woiwod 1999; Thomas &
Lennon 1999; Warren et al. 2001). The popula-
tion increase of species such as Little Egret
Egretta garzetta and Dartford Warbler Sylvia
undata can probably be attributed to some
extent to mild winter conditions. Based on
known negative effects of harsh winter weather
on population levels, one might expect recent
climate patterns to have benefited many resi-
dent passerines in Britain (Greenwood & Baillie
1991). Nonetheless, large year-to-year popula-
tion fluctuations of both birds and insects, in
response to annual variations in weather condi-

tions, are still more typical than long-term
trends resulting from climate change.

One area of particular concern focuses on
the ability of birds to adapt to changing climate.
Many insectivorous birds in northern temperate
forests depend on a short period of peak avail-
ability of Lepidoptera larvae in the breeding
season (Naef-Daenzer & Keller 1999). A critical
issue, therefore, with respect to climate change,
is whether breeding birds could become 
decoupled from their food supplies. Great Tits
in southern England have the capacity to syn-
chronise hatching dates with peak food sup-
plies, mainly by delaying the onset of the
incubation period or altering its length (Cress-
well & McCleery 2003). The situation may be
more serious, however, for long-distance
migrants. Pied Flycatchers Ficedula hypoleuca in
The Netherlands have advanced their laying
dates over the last 20 years in response to
increasing spring temperatures, yet they are not
returning any earlier from Africa (Both & Visser
2001). The timing of migration in some species
is determined by endogenous rhythms that are
not altered by climate change. Long-distance
migrants may be unable, therefore, to adapt the
timing of their migration to match changing
periods of habitat optimality on the breeding
grounds. Interestingly, the Dutch nestbox popu-
lations of Pied Flycatchers are declining in rich
deciduous forest but not in coniferous and
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67. Lesser Redpolls Carduelis cabaret declined by 78% between 1966 and 1999, according to data from the
Common Birds Census (see table 1). In parts of southern Britain at least, one factor implicated in this 

decline may be the reduced rate of conifer planting within former broadleaved woods, with the 
concomitant reduction in suitable young forest stands.
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mixed forests (Both 2002). This appears to be a
consequence of the food peak in deciduous
forest now occurring earlier in the year relative
to that in coniferous and mixed forest.

An increase in the number of hot days in
summer and in the frequency of droughts may
have reduced the moisture in woodland soils,
which may also have become drier through
drainage of land outside the woods. This may
have affected availability of soil-dwelling inver-
tebrates, with possible consequences for
thrushes and Woodcock. Increasing dryness of
woodland could also be a factor for Willow Tits,
which show a preference for damp woodland
(Perrins 1979).

Climate change may benefit certain species
which are either predators or competitors of
declining woodland species. It is possible, for
example, that recent increases of Great Spotted
Woodpeckers, Great Tits and Blue Tits Parus
caeruleus are, at least in part, driven by
changing climate and that the greater abun-
dance of these birds could be having a delete-
rious effect on other species, for example
Willow Tit (see below).

In conclusion, although some woodland

species, especially residents, may benefit from
climate change, there may in the future be
increasing effects on populations acting
through: (1) an inability to adjust to new pat-
terns of habitat optimality, especially relevant in
migrant birds; (2) effects on food supply, which
will probably act mainly through female condi-
tion, food supply for chicks or post-fledging
survival; and (3) the changing abundance of
potential competitors or predators.

Tree condition
There has been a general decline in the health of
several tree species across Europe in recent
decades, largely as a result of air pollution, with
the most severely affected areas in central and
eastern Europe (United Nations Economic
Commission for Europe & European Commis-
sion 2002). Monitoring of selected tree species
in Britain since 1987 has revealed significant
deterioration in crown density of Norway
Spruce Picea abies and oak Quercus (Hendry et
al. 2001). The condition of oaks appears to have
deteriorated in the early 1990s and trees have
not recovered subsequently; could this be sig-
nificant for woodland birds? Oaks are especially
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68. External edge of oak Quercus woodland, Buckinghamshire, April 2004. Such edges are important habitats for
birds in lowland British woods because the diversity of shrubs and trees, and density of low vegetation are often

higher than elsewhere in the wood.The quality of some edges may have deteriorated in recent years as a result of
intensified crop management or livestock grazing on adjacent farmland.
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rich in invertebrates and are thus important
feeding sites for several of the commoner
canopy feeders including Blue Tit (Perrins
1979) and Common Chaffinch Fringilla coelebs
(Whittingham et al. 2001). In a detailed study of
patch use by foraging Great and Blue Tits in
deciduous woodland, Naef-Daenzer (2000)
showed that prey abundance was higher on oak
than on Ash Fraxinus excelsior, Beech Fagus syl-
vatica or Hornbeam Carpinus betulus and that
the tits were foraging preferentially in oaks. The
species that forage within mainly oak canopies
are not, however, among the declining wood-
land birds.

In many cases, deterioration of tree health,
whether caused by pollution, disease or insects,
is likely to be beneficial to birds. For example,
one factor affecting the health of oaks is an
abundance of defoliating insects (Gradwell
1974), and insect damage may be the main
cause of reduction in oak canopy density
(Hendry et al. 2001). This may, however, benefit
many woodland bird species, as the majority
feed on defoliating Lepidopteran larvae when
these are superabundant. Similarly, a decline in
the condition of Beech trees often leads to an
increase in seed production (Nilsson 1985;
Hendry et al. 2001), which is likely to benefit
many seed-eating birds in the short term.
Increased stress on trees because of drought or
air pollution may also increase their suscepti-
bility to insect attack and this may be good for
insectivorous birds (van Noordwijk 1990). In
addition, a decline in tree condition may be to
the advantage of some birds, for instance wood-
peckers, by increasing the availability of dead
wood. Conversely, crown thinning and leaf loss
may increase the exposure of nests and feeding
birds to predators, and reduce food availability
(Hake 1991; Zang 1990).

Over recent decades, Britain has received
lower levels of air pollutants compared with
many other parts of Europe, and there has been
no large-scale dieback of forests comparable to
that in central Europe. Is it possible, however,
that more subtle effects of air pollution have
affected the quality of trees as foraging habitats
for birds? Studies in Sweden and The Nether-
lands suggest that increased acidification of
forest soils, caused by air pollution, can lead to
eggshell defects and lower productivity in some
forest passerines through both a reduction in
the abundance of calcium-rich invertebrates
and an increased exposure to aluminium (Grav-

eland 1998). In Scandinavian conifer forests,
loss of foliage is linked with a reduction of
spiders (Gunnarsson 1990) and with greater
levels of vigilance and lower feeding times for
Willow Tits (Hake 1991). Even if such effects
are occurring in British forests, their impact at
the population level is not evident. The most
abundant species that forage for insects within
the canopy of mature closed woodland (Gold-
crest, Coal Tit, Blue Tit, Great Tit, Chaffinch)
have remained stable or increased (table 1).
There is also little evidence that an increase in
soil acidification has affected woodland birds in
Britain. Ramsay & Houston (1999) found no
effect of providing supplementary food on the
incidence of eggshell defects in the Blue Tit in
an area of west-central Scotland affected by acid
precipitation, despite low levels of calcium-rich
invertebrates in their study area. Using data
from museum specimens, Green (1998) showed
that there have been widespread declines in the
eggshell thickness of four Turdus thrushes in
Britain since the nineteenth century, but acidifi-
cation was only one possible mechanism for
this.

In conclusion, while there may have been
some large-scale changes in the health of trees
in recent years, these are unlikely to be respon-
sible for the observed declines in woodland
birds. Indeed, there are reasons for thinking
that, at least in the shortterm, deterioration of
tree health may be advantageous to several bird
species. Broad changes in tree-species composi-
tion as a result of major disease could, however,
be significant for birds. Dutch elm disease is
discussed below and it is worth noting that
there is growing concern about the Phytoph-
thora fungal pathogens, which affect a range of
tree species in western North America and
Europe, including Britain.

General reduction in invertebrate populations
With the exception of butterflies, there is no
long-term monitoring of invertebrate abun-
dance within woodland and it is possible that
large changes have gone undetected.

In the last few decades, many specialist
woodland butterflies have declined in Britain,
in parallel with some of the bird declines (Asher
et al. 2001; Thomas et al. 2004). One of the key
factors is thought to be the reduction of active
management of broadleaved woodlands, partic-
ularly the virtual cessation of coppicing. This
reduction of management, together with the
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associated loss of open, early successional habi-
tats within woods, is likely to affect a wider
range of invertebrates (Fuller & Warren 1991).

There is clear evidence of decreases in inver-
tebrate availability on farmland (e.g. Sotherton
& Self 2000, Benton et al. 2002). For a variety of
reasons, many of which are discussed elsewhere
in this paper, there could have been a wide-
spread and general decline of invertebrates
within woodland in recent decades. Climate
change, deterioration of tree health and land
drainage could all potentially affect woodland
birds by altering the abundance or seasonal
availability of insect food. Diffuse pollution,
including drift of agricultural sprays, could also
affect both the abundance of invertebrates
within woodland and the quality of inverte-
brates as food for birds. Furthermore, relatively
few major defoliation events in oak woodland
have occurred in central England in recent years
(Harding 2002; C. M. Perrins, RJF and KWS
unpubl.). Large episodic outbreaks of defoli-
ating caterpillars are exploited by most wood-
land birds and may be linked with higher
breeding success of some species and possibly
may affect spatial patterns of settlement.

Large-scale trends in land management and
land use
Agricultural intensification and habitat change
outside woodland
Woodland birds often use resources outside
woodland and many nest or feed in hedgerows
on farmland (Fuller et al. 2001). Factors influ-
encing the quality of hedges for birds differ
among species, but those most commonly
affecting abundance of breeding birds are hedge
size (height, width, volume) and the quantity of
trees (Hinsley & Bellamy 2000). Changes in
hedge management and the loss of hedgerow
trees are likely to have diminished bird abun-
dance within many hedges in recent decades,
and this could also help to explain some bird
declines within woodland. Some woodland
birds probably use hedges outside the breeding
season, including the post-fledging period when
many juveniles are dispersing. If the quality of
hedgerows deteriorates, then survival may be
reduced. Bullfinch, Song Thrush, Willow
Warbler and Lesser Whitethroat are examples of
species that may depend in this way on a matrix
of woody habitats. Interestingly, Hinsley et al.
(1995) found that the presence of Bullfinches in
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69. A key factor in the decline of the British Song Thrush Turdus philomelos population is thought to be a
reduction in survival during the first winter, and perhaps also in the post-fledging period. Loss of damp areas
outside woodland has resulted in a shortage of invertebrate food.Within woodland, as with several other
declining woodland birds, canopy closure, due to a lack of management, and deer browsing have probably 

affected quality of understorey vegetation for nesting.
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small woodlands in the East Anglian fens was
related to the amount of hedgerow in the area
surrounding the wood. Furthermore, in a study
of recently created farm woods, Vanhinsbergh et
al. (2002) found that woods connected to dense
hedges with trees were utilised by more species
of birds than those connected to hedges
without trees. These findings could, of course,
reflect the use of hedges as movement corridors
as much as a requirement for a combination of
woodland and hedgerow habitats.

Farming practices have also affected land
adjacent to woodland, potentially limiting the
feeding opportunites for some woodland-edge
species, such as Song Thrush (Peach et al.
2004). The whole pattern of land use sur-
rounding many woods has changed greatly in
recent decades, with large-scale efficient
drainage, the simplification of rotations and the
loss of much mixed farming. Pesticides are
often applied to field margins (Boatman 1992),
many of which run alongside woodlands, and
this practice is likely to influence the availability
of seeds and invertebrates for birds using field
margins for foraging.

Farming activities can strongly modify
woodland edges through drift of agricultural
chemicals, trimming of wood edges, heavy
grazing by livestock and cultivation right up to
the woodland edge. Each of these factors could
affect the food resources available to some
woodland birds. External edges are important
for many woodland birds because they may
provide a range of resources that can be scarce
in the woodland interior (Fuller 1995; McCollin
1998). This is likely to be especially true in his-
torically fragmented landscapes such as those of
Britain.

Fragmentation and loss of woodland
Have changes in the total area and spatial
pattern of woodland been responsible for the
observed changes in woodland bird popula-
tions? At first sight, this seems unlikely because
the available measures of population change for
woodland birds are actually related to changes
in density within existing woodland. Further-
more, the total area of woodland is increasing
in Scotland, England and Wales. The overall
trends, however, conceal substantial losses of
ancient semi-natural woodland and changes in
species composition of many woods. Approxi-
mately 7% of the area of ancient woodland
present in about 1930 was converted to other

land uses, mainly agriculture, over the following
50 years (Spencer & Kirby 1992; Peterken 1993).
Although there is no evidence that ancient
woods per se are of particular importance as
bird habitats, substantial areas of ancient
broadleaved woodland were replanted with
conifers. By the late 1980s, plantations occupied
40% of the area of ancient woodland extant in
1930 (Spencer & Kirby 1992). Haines-Young et
al. (2000) showed that, between 1990 and 2000,
there was a net increase of 5% in the area of
broadleaved woodland in Britain. This overall
figure masked a significant turnover, however,
with 7% of the broadleaved woodland present
in 1990 lost by 1998, and an increase of 12% in
new broadleaved woodland.

Large-scale loss of woodland habitat could
theoretically affect population persistence and
densities within surviving fragments. If
metapopulation dynamics (Hoopes & Harrison
1998) were operating for woodland birds, the
loss of woods could affect population persis-
tence within remaining sites. Alternatively, if
some woodland patches acted as population
sources and others as population sinks (Hoopes
& Harrison 1998), the loss of source patches
could have a severe effect on population sur-
vival elsewhere. Even allowing for these possible
processes, it is questionable whether the scale of
loss of ancient and other woodland has been
sufficient to cause large-scale reductions in
woodland bird populations. Declines of several
species have been evident even in regions which
have retained relatively high woodland cover,
for example Kent and Sussex. Nonetheless, work
in eastern England, where woodlands are highly
fragmented, shows that several species avoid
breeding in small (<1 ha) woods, including
Eurasian Treecreeper Certhia familiaris,
Nightingale, Marsh Tit, Long-tailed Tit Aegith-
alos caudatus, Eurasian Jay Garrulus glandarius
and Chiffchaff (Hinsley et al. 1995, 1996).

The dispersal behaviour of birds is highly
relevant to understanding the effects of wood-
land isolation. Nuthatch and Marsh Tit are par-
ticularly sedentary species (Matthysen &
Schmidt 1987; Nilsson 1989). The absence of
Nuthatch from suitable habitat in parts of
eastern England is probably a consequence of
woodland isolation (Bellamy et al. 1998).
Habitat fragmentation also negatively affects
settlement rate and patch occupancy by
Nuthatches (Matthysen & Currie 1996). At a
national level, the fact that Nuthatch, one of the
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species predicted to be most sensitive to loss of
broadleaved woodland and to increasing isola-
tion of woods, is increasing so strongly (table 1)
suggests that the effects of recent woodland
fragmentation are unimportant at this scale.

Age structure of woodland
The overall age structure of forest plantations in
Britain has changed considerably in recent
decades as a consequence of planting patterns.
The area of young plantations (<20 years old)
was especially high in the 1960s and 1970s but
has decreased since. The National Inventory of
Woodland for England illustrates some of the
changes (Forestry Commission 2001a, table 25).
In 1998, there were c. 123,000 ha of category 1
high forest of <18 years old, compared with
190,000 ha of <20 years old in 1980. Defined in
this way, young plantations represented c. 15%
of English high forest in 1998 and 25% in 1980.
Correspondingly, the area and relative contri-
bution of older stands has increased. In 1998,
there were c. 221,000 ha of stands >68 years old,
compared with 172,000 ha of >70 years old in
1980. These data are for high-quality timber
stands and it should be noted that the age-class
categories (years since planting) and survey
methods differ slightly for the two study years.

The growth stage of woodland, whether
plantation or coppice, is one of the funda-
mental influences on the composition of bird
communities, with many species showing
strong associations with particular stages
(Fuller 1995). Could the changes in age struc-
ture of woodlands since the 1970s account for
the decline in some woodland birds? Lesser
Redpoll, Tree Pipit, Willow Warbler and
Dunnock are among the declining species
which are typical of young woodland (Fuller
1995). The maturation of conifer plantations
has probably reduced habitat availability for
Lesser Redpoll and Tree Pipit in central and
southern England, where these species have
decreased markedly. It is questionable whether
the same is true in Scotland, where there con-
tinues to be much suitable breeding habitat. In
eastern England, Willow Warbler densities
declined greatly in young coppice plots of
similar age during the 1990s (RJF unpubl.),
suggesting that factors other than the age of the
stand were implicated. Densities of other bird
species are relatively low in ‘middle aged’ stands
and increase in old, better structured stands
(Fuller 1995; Donald et al. 1998). From the

available woodland census data, it is difficult to
be sure whether the amount of ‘middle aged’
stands has increased, but we can be reasonably
certain that changes in the amount of young
woodland have contributed to some of the
observed declines in southern Britain.

Tree-species composition 
Over the last century, there have been huge
changes in the tree-species composition of
British woodlands, dominated by the massive
planting of conifers and the use of non-native
trees (Locke 1987; Forestry Commission
2001a). Nationally, the increase in conifers has
been dominated by planting of Sitka Spruce
Picea sitchensis, especially in upland Wales and
Scotland, and Lodgepole Pine Pinus contorta,
while the planting of Scots Pine P. sylvestris and
Norway Spruce has recently decreased. Since
1960, the amount of oak planted has more than
halved and birch Betula planting has also
decreased substantially. There has also been sig-
nificant loss of mature elm Ulmus from some
woods and the landscape as a whole, as a result
of Dutch elm disease, which reached epidemic
proportions in the 1970s.

Apart from the clear broadleaved/conifer
distinction, few British birds show a strong
association with particular tree species and
most woodland birds use a wide range, both
native and non-native (Fuller 1997). There is no
evidence that the introduction of non-native
species has had a detrimental effect on bird
populations at a national scale. Locally,
however, the introduction of non-native trees,
particularly the planting of former broadleaved
woods with conifers, has probably altered the
composition of bird communities. Some bird
species are specialists of broadleaved woods and
others of coniferous woods; Fuller (1997) listed
17 of the former and nine of the latter. Several
of the broadleaved specialists are declining
(Lesser Spotted Woodpecker, Nightingale, Pied
Flycatcher, Marsh Tit, Willow Tit and
Hawfinch) but only one conifer specialist,
Capercaillie, is declining. This does not imply,
however, that the national increase in conifers
and reduction in broadleaves is responsible for
the decline of the broadleaf specialists. There
are many examples of declines that have
occurred within woodland which has not
changed greatly in tree-species composition.
Furthermore, as well as the declining species,
the numbers of several birds strongly associated
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with mature broadleaved woodland have either
remained stable or increased in recent years,
including Blue Tit, Great Tit, Nuthatch,
Treecreeper and Chaffinch (table 1).

Intensity of woodland management 
We are not aware of any general trends in man-
agement techniques (i.e. silvicultural treat-
ments) over recent decades that are potentially
damaging per se to the habitats of woodland
birds on a large scale. Pesticide usage within
lowland woodland is minuscule compared with
that in farmland; even in tree establishment,
their use is local, and at a lower level than
several decades ago (Gary Kerr pers. comm.).

It is far more likely that decreasing, rather
than increasing, intensity of management in
existing woodland has led to recent changes in
habitat quality for some birds. Many woods
became neglected during the twentieth century,
especially coppiced woods. Abandoned coppice
rapidly loses its understorey, as
the canopy closes and assumes
a relatively stable, multi-
stemmed, simple structure
(Fuller 1995). Such woods
support extremely low densities
of breeding birds and low
numbers of species. Eventually
they may develop a more
complex structure as individual
trees die and the canopy gradu-
ally opens, but this process
takes several decades. Declining
woodland management is
evident in other types of wood-
land too. Many farm woods
have become neglected, while,
in managed woods, owners
have tended to reduce stand
thinning, which has become
uneconomic with falling timber
prices (Gary Kerr pers. comm.).
A reduction of woodland man-
agement is consistent with the
findings of the Countryside
Survey (Haines-Young et al.
2000). This survey showed a
significant loss of plant species
richness from broadleaved
woods in England and Wales
between 1990 and 2000, and a
shift to species requiring more
fertile conditions. There was

also a small change in the average light score of
woodland plants, consistent with more closed
canopy conditions.

These processes could have several effects on
habitat quality. The resulting canopy closure will
have often shaded out Bramble Rubus fructicosus
agg. and other low vegetation, with possible con-
sequences for warblers and other species that use
low vegetation, such as Dunnock and Marsh Tit.
Loss of open space has occurred within some
woods as rides and glades have become grown
over; this may have affected Tree Pipits. Increased
shading is likely to lead to declining plant diver-
sity in the field and shrub layers, which in turn
would diminish the quality of year-round food
supply for species such as Marsh Tit. These types
of habitat change are widespread in lowland
woods. We suggest that factors associated with
reduction of management in broadleaved woods
may be important in reducing habitat quality for
some woodland birds.
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70. Few woodland species are doing better than Eurasian Sparrowhawk
Accipiter nisus, which has increased in both numbers and distribution since
the 1960s as the population has recovered from the effects of pesticides.
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Recreational pressure
Recreational use of the countryside has
increased enormously over the last 50 years. In
state forests in Britain in 2001 there were 681
car parks, 647 forest walks, 369 picnic sites and
190 cycle trails (Forestry Commission 2001b).
The potential effects of human disturbance on
birds depend on the type of activity, the habitat
and the sensitivity of the species. Studies in The
Netherlands have claimed to demonstrate nega-
tive effects of recreational pressure on wood-
land bird abundance (van der Zande et al. 1984;
Jansen & de Nie 1986). This work was inconclu-
sive, however, because birds could have been
responding to a range of other factors that were
not measured. Nonetheless, there is growing
evidence from North American forests that
recreation can affect the composition of bird
communities and the behaviour of birds (e.g.
Gutzwiller et al. 1998, Miller et al. 1998). These
effects could potentially reduce territory quality
in moderately or highly disturbed areas, and
result in reduced breeding productivity. Human
recreational activities are most unlikely to be
responsible for recent national declines in

woodland birds, but local impacts are highly
likely. Woodcock is a potentially vulnerable
species, especially where dogs are involved
(Estoppey 2001).

Road traffic
The volume of traffic using British roads has
increased inexorably for many years. For
example, between 1985 and 2002, road traffic
increased by c. 45%, and sample annual
increases include 5% in 1973, 4% in 1978, 5%
in 1984 and 8% in 1989 (www.dft.gov.uk).
There could be several implications for birds,
including direct mortality as a result of colli-
sions; deteriorating habitat quality near roads
through pollution, the visibility of moving
traffic, and traffic noise; and the adverse effect
on nocturnal species of vehicle headlights. The
increase in bird and mammal roadkills has pro-
vided Carrion Crows Corvus corone and
Magpies Pica pica with extra food, which may
have contributed to their population increases,
in turn perhaps leading to higher rates of pre-
dation on nesting songbirds.

It seems highly unlikely that traffic could be
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71. Deer fence, Suffolk, May 2004.This shows a striking comparison between dense regrowth of coppice
vegetation inside a deer fence, and the considerably reduced regrowth outside the fence (foreground) 

where Roe Deer Capreolus capreolus and Muntjac Muntiacus reevesi have been feeding. Use of deer fences 
is one approach to improving habitat quality for birds that depend on vigorous undergrowth. However, the 

use of fences to improve regeneration of native pinewoods in Scotland has caused substantial mortality 
of Capercaillie Tetrao urogallus and other gamebirds as a result of collisions (Summers 1998).

We are unaware of serious fence-related bird mortality in the south of Britain.
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a major contributor to the general declines in
woodland birds, because all the key species
show declines in wooded areas away from major
roads. Nonetheless, there could be local effects
where traffic levels are high. This was found to
be the case in The Netherlands, where several
species appeared to avoid nesting close to major
trunk roads (Reijnen & Foppen 1994; Reijnen et
al. 1995), with noise considered to be the main
causal factor.

Game management
Some 20 million Common Pheasants Phasianus
colchicus are released each year in the UK
(Tapper 1999). According to the statistics of the
National Game-Bag Census, the average density
of Pheasants released rose from c. 50 per 100 ha
in the mid 1960s to over 200 per 100 ha by 1999
(Tapper 1999). Management techniques used to
improve Pheasant habitat in woodland may be
beneficial for some songbirds (Hill & Robertson
1988; Tapper 1999), but there are also poten-
tially negative effects of high Pheasant densities
that have not been studied adequately. These
include the effect on the structure of the field
layer, the spread of disease and parasites, and
competition for food. Guidelines for good man-
agement practice recently developed by the
Game Conservancy Trust (2003) seek to min-
imise adverse impacts, and stress the impor-
tance of maintaining a well-developed shrub
layer to provide cover for Pheasants. Achieving
this desired habitat structure is not always easy,
however, and attempts to stimulate regrowth of
the shrub layer by coppicing can often fail
owing to pressure from deer and shading from
the canopy.

Fine-scale trends in habitat quality
Grazing and browsing pressure 
Most species of deer have become much more
common in recent decades, although this is part
of a longer-term pattern (Fuller & Gill 2001).
There is now considerable and widespread
concern about intensified deer pressure in
lowland England, but there are long-standing
problems of severe browsing by Red Deer
Cervus elaphus in Highland forests too
(Clutton-Brock 2004). Since the mid 1970s,
there has also been a rise in the number of
sheep in Britain, especially in Wales, southwest
and northern England (Fuller & Gough 1999).
This has probably resulted in more intensive
grazing of some upland woods which were

already grazed by sheep, whereas the rising
numbers of deer in the English lowlands have
resulted in many previously ungrazed or lightly
grazed woods becoming heavily grazed.

The effects of grazing on trees, shrubs and
woodland structure are well documented (Gill
& Beardall 2001), and several general patterns
can be identified: (a) a reduction in the density
and height of woody stems; (b) the removal of
other low palatable vegetation, especially
Bramble, leading to an open understorey; (c) an
increase in unpalatable species, notably grasses;
and (d) a likely reduction in the species richness
and diversity of trees. Examples of how
increased pressure from deer has affected the
vegetation structure in particular woods or
woodland types are given by Cooke & Farrell
(2001), Fuller (2001) and Morecroft et al.
(2001). The mechanisms by which deer poten-
tially affect woodland birds were described by
Fuller (2001), but are chiefly through the
impact on low vegetation structure on which
many bird species depend, either for nesting
cover or for food (Fuller 1995).

Circumstantial evidence indicates that
grazing pressure can affect bird abundance. For
example, Donald et al. (1998) demonstrated
that the bird community in those parts of the
Forest of Dean grazed mainly by sheep had a
lower proportion of breeding summer visitors
such as Willow Warbler and Blackcap than
ungrazed areas, which held a greater abundance
of small, broadleaved trees. In Oxfordshire,
there was a large reduction in breeding popula-
tions of species that nest in low vegetation in
Wytham Woods during the 1980s and 1990s,
while overall numbers of hole-nesting birds
have remained relatively constant (Perrins &
Overall 2001). These declines coincided with a
massive reduction of Bramble by Fallow Deer
Dama dama. In Bradfield Woods, Suffolk,
growing pressure from Roe Capreolus capreolus
and Muntjac Deer Muntiacus reevesi caused a
reduction in the height and cover of coppice
regrowth, together with an increase in coarse
grasses (Fuller 2001). These vegetation changes
coincided with a large decrease in Nightingales,
which require a combination of low dense
thickets and patches of bare ground within
these thickets for feeding (Fuller et al. 1999).
Experimental evidence that deer can alter
woodland bird communities is currently
lacking in Britain, but is available from two
North American studies in which densities of
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White-tailed Deer Odocoileus virginianus were
manipulated (deCalesta 1994; McShea &
Rappole 2000). In both cases, deer affected the
composition of bird communities: higher
numbers of birds dependent on low vegetation
were found in plots with low densities of deer,
or no deer.

In conclusion, it is highly likely that the
trend of increased grazing pressure in many
woods has reduced habitat quality for species
that depend on low vegetation. Conversely,
those species which prefer an open woodland
structure, notably Common Redstart and Wood
Warbler, may benefit. The effects of deer on
woodland structure are complex and variable,
but it is likely that an increase in large herbi-
vores has contributed, at least on a local scale, to
declines in some woodland birds, particularly
Nightingale, Dunnock, Song Thrush, Willow
Warbler, Marsh Tit, Willow Tit and Bullfinch.
Not all changes in woodland structure should
be attributed to grazing, however, since other
factors, such as climate change, succession and
stand management, may also be important.

Availability of dead wood and nest holes
Dead and decaying wood is an important com-
ponent of habitat quality for some woodland
birds, either by providing nest-sites or as a
source of food. It is convenient to treat dead

wood and nest holes together, even though not
all hole-nesters select holes in dead wood (Glue
& Boswell 1994; Smith 1997; Wesol⁄owski 2002;
Wesol⁄owski & Rowiński 2004). Has there been a
reduction in dead and decaying wood in recent
decades, and could this have contributed to
population declines in some woodland birds?

Several factors are likely to have increased the
amount of dead wood in recent years. Severe
storms in 1987 and 1990 caused the death of
many trees and extensive branch loss in south-
east England (Kirby & Buckley 1994). The
storm of October 1987 appeared to double the
amount of dead wood in some English woods
immediately following the storm (Kirby et al.
1998), although this may have been short-lived
in some areas owing to clearance. The drought
of 1976 also caused considerable tree death
(Peterken 1996). Dutch elm disease, which
reached its peak during the 1970s, temporarily
increased the abundance of dead trees (Osborne
1983). Furthermore, larvae of the Scolytus
beetles that spread the fungal pathogen are
abundant on recently dead trees and these
formed a food source for woodpeckers and tits
(Osborne 1985). This was a temporary glut,
however, as felling of the dead elms became
normal practice. Many woods in lowland
England, especially former coppice, have long
been neglected, which has probably led to an
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72. The Wood Warbler Phylloscopus sibilatrix was upgraded to the Amber list of Birds of Conservation 
Concern at the last review (Gregory et al. 2002), to reflect a moderate decline in the UK population 

as shown by the BTO/JNCC/RSPB Breeding Bird Survey over the period 1994 to 2000.
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increase in the total amount of dead wood,
which is more abundant in unmanaged stands
(Kirby et al. 1991, 1998).

Locally, woodland management may have
reduced the availability of dead wood recently.
Although, in the long term, there has been an
overall reduction in the exploitation of wood-
lands for firewood, the rising popularity of
wood-burning stoves may have led to more
intensive extraction of dead wood in some
areas. In woodlands where public access is
encouraged, there has probably been some
removal or management of old trees for safety
reasons. Elsewhere, there will have been some
harvesting of mature broadleaved stands con-
taining living trees with dead branches. Overall,
however, we suggest that these factors are
unlikely to have been sufficient to create a net
decrease in dead wood over the last three or
four decades.

It seems unlikely that the amount of dead
wood is a key factor in the declines of woodland
birds. Nonetheless, its availability varies greatly
among woods (Kirby & Buckley 1994; Peterken
1996; Kirby et al. 1998), and local trends may
have affected some species. It is also possible
that changes in the type and quality, rather than
the quantity, of dead wood may have occurred
at many sites, which could be relevant to the
two declining dead-wood specialists. For
example, apparently suitable sites for Willow
Tits may, in fact, not be at a suitable stage of
decay for nest excavation, while storms may
have reduced the suitability of some woodland
areas for Lesser Spotted Woodpeckers by
destroying many of the small, dead branches
which are preferred foraging sites outside the
breeding season (Olsson et al. 1999). Much
dead wood within woodland is probably of little
value to birds for foraging or nesting, but
nonetheless we need an improved general
understanding of the relevance of dead wood to
the ecology of woodland birds.

Reduction in lichens
Epiphytic lichens may be important for food
location and storage, as well as offering material
for nest construction. In boreal forests, lichens
are important habitats for spiders and other
invertebrates and they provide major foraging
sites for insectivorous birds, including Willow
and Crested Tits Parus cristatus (Cramp &
Perrins 1993). Both air pollution and forestry
activities can reduce the abundance of lichens;

is it possible that this has occurred in British
woodland, with consequences for some insect-
ivorous birds? In Sweden, studies have demon-
strated that lichens and associated invertebrates
are less abundant on branches of spruce trees in
managed than unmanaged forests (Petterson et
al. 1995; Petterson 1996). This may be because
rotations are too short to allow lichens to accu-
mulate, which may reduce food availability for
passerines (Petterson et al. 1995). However,
several woodland birds are declining in parts of
Britain that have been relatively poor in lichens
for many decades (lichens tend to be far more
abundant and luxuriant in western and
northern woods), and there is no evidence that
recent changes in the status of lichens have
reduced habitat quality for birds significantly.
Furthermore, it is still unclear whether lichens
are such an important microhabitat feature in
temperate as in boreal woodland.

Pressures from other organisms
Predation pressure
Predation can affect bird populations in two
broad ways – by reduced survival of both adults
and juveniles, and by reduced productivity
linked to nest predation. Predation is the largest
cause of nest failure in most birds, and in some
cases it may be sufficient to suppress or reduce
the breeding population (see Newton 1993,
1998). Several potential predators of woodland
birds in Britain have increased over the last 30
years. The main problem in determining
whether this may have contributed to bird
declines is that, even if the level of predation is
known, the impacts at the population level are
often difficult to predict. There have been few
studies of the role of nest predation in the pop-
ulation dynamics of woodland birds in western
Europe, and rather little is known about the rel-
ative importance of different types of predator
and, most importantly, how productivity inter-
acts with the other demographic processes to
determine population levels.

The Grey Squirrel Sciurus carolinensis has
increased in Britain in terms of both density
and range. It is now almost ubiquitous in
England and Wales, and continues to increase in
Scotland, leading to widespread concerns about
its effect on nest predation of woodland song-
birds. The potential impacts of the Grey
Squirrel could be greater than those of the dis-
placed native Red Squirrel S. vulgaris because
the body size and population density of the
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former are greater. Squirrels are major nest
predators of woodland birds in parts of the
USA, and a recent summary suggested that,
potentially, Grey Squirrels are major predators
of nesting songbirds in Britain (Hewson et al.
2004). A wide range of songbirds, including
ground-nesters and hole-nesters, are potentially
vulnerable, but canopy-nesters, particularly
Spotted Flycatcher, Chaffinch and Hawfinch,
seem most at risk. Unfortunately, the informa-
tion currently available is largely anecdotal and
a systematic study of Grey Squirrel predation is
required. Most other mammalian predators do
not appear to have increased significantly in
Britain, with the possible exception of the Red
Fox Vulpes vulpes and, more locally, the Badger
Meles meles (Harris et al. 1995).

The most important avian predators in
woodland are woodpeckers, corvids, owls and
raptors. Jays are an especially important
predator of birds’ nests (Schaefer 2004), but
there is little evidence of a long-term increase in
Jays in Britain (Crick et al. 2004). Great Spotted
Woodpeckers are major predators of tit nests
(Perrins 1979) and a marked population
increase in the woodpecker raises the possibility
of a link with the declines in Willow and Marsh
Tit. National population trends (from BTO
data) reveal no relationship between these tits
and the numbers of woodpeckers or Jays, with
the exception of a negative relationship between
Willow Tit and Great Spotted Woodpecker on
farmland (Siriwardena 2001, 2004), but it
remains a possibility that such relationships
might exist at a local level. The Great Spotted
Woodpecker is also the most serious nest
predator of the Lesser Spotted Woodpecker
(Cramp 1985).

Many studies suggest that nest predation is
higher along woodland edges than in the wood-
land interior (e.g. Paton 1994, Andrén 1995,
McCollin 1998). Work in North America indi-
cates that such edge effects depend on land-
scape context (Donovan et al. 1997; Chalfoun et
al. 2002). Nest predation rates at edges may be
relatively high where forest meets agricultural
land, compared with edges within forests, such
as clear-cuts within mature forest. In Britain,
the small-scale clearance and replanting of
woodland has led to an increase in the general
patchiness of the woodland landscape, and this
may have increased nest predation rates of
some birds. Even where there has been no
recent change in woodland habitat, predation

rates at the woodland edge may have risen
through the increase in predators (notably
corvids) associated with surrounding farmland.
However, studies undertaken in relatively
recently fragmented landscapes, such as those of
eastern and midwestern North America, should
not be extrapolated directly to landscapes with
a far longer history of fragmentation, where
birds have had more time to evolve effective
anti-predator traits. There is clearly a need for
far more work on relationships between forest
edges and the breeding success of birds in Euro-
pean woodland.

More generally, there is little evidence of
clear links between woodland songbird
numbers and the abundance of avian predators
(McCleery & Perrins 1991; Newton 1993, 1998;
Newton et al. 1997; Thomson et al. 1998). The
drawback with many existing studies is that
they have considered the impact of predators
on locally stable or increasing songbird popula-
tions, many of the study areas having been sup-
plemented with nestboxes. The effect of
predators on declining or non-supplemented
populations may be much more pronounced; in
other words, predation could have an important
secondary effect when populations are already
under pressure from other factors. Further-
more, studies have tended to focus on relation-
ships with particular predator species, notably
Sparrowhawk (see review in Newton 1998), and
other, less well-studied, avian predators may
have population effects on some woodland
birds in certain situations. There may also be
cumulative effects from different predators that
would not be apparent from studying a single
predator species.

Interspecific competition 
Interspecific competition may limit the popula-
tions of some species where resources are in
short supply. Several experiments have demon-
strated convincingly that competition for nest-
sites or food supplies can affect local abundance
and distribution of forest birds (reviewed by
Newton 1998). It is possible, therefore, that
changes in population levels, or even behaviour,
of competitors may be a causal factor in the
decline of some British woodland birds.

Some of the declining woodland species are
candidates for the interspecific competition
hypothesis, including Marsh Tit, Willow Tit and
Lesser Spotted Woodpecker. In Sweden, Marsh
Tits are subordinate in their choice of nest-sites
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to Blue Tits, Nuthatches and
Common Starlings Sturnus
vulgaris (Nilsson 1984). In
the presence of these other
species, they are forced to
use lower nest holes which
may be more susceptible to
predators. It is unknown
whether Marsh Tits in
Britain are subject to this
type of competition, but it
could be one explanation for
their decline in British
woodland, given that
Nuthatches and Blue Tits, as
well as Great and Coal Tits,
have increased in recent
years (table 1). The Willow
Tit also competes with
several other tit species for
foraging sites (Alatalo 1982;
Dhondt 1989), though we
are unaware of any British
studies of foraging interac-
tions involving the Willow
Tit. Have the increases in
other tit species placed extra
pressure on Willow Tit pop-
ulations? A preliminary
analysis of Marsh and
Willow Tit population
trends found no negative
relationships with Blue Tit
and Great Tit numbers (Siri-
wardena 2001, 2004), yet the
most convincing example of
how interspecific competition might affect a
declining woodland bird involves these three
species. In Lanarkshire, Great and Blue Tits
commonly usurp the nest-sites of Willow Tits
(Maxwell 2002, 2003). Out of 30 Willow Tit
‘pair-years’, Maxwell (2002) reported 18
instances of Blue Tits and two of Great Tits
taking over nests. It appears that the aggressive
takeover frequently occurs just as the nest exca-
vation is being completed. Because Willow Tits
invest considerable time and energy in exca-
vating a nest-site, its loss could result in a
serious delay in breeding. It is unclear how
widespread this phenomenon is, though it
appears not to be new.

The decline of the Lesser Spotted Wood-
pecker in Britain has occurred at the same time
as an increase in the Great Spotted Woodpecker

(table 1). Nilsson et al. (1992) suggested that, in
Sweden, Great Spotteds compete with Lesser
Spotteds for insect food in dead wood when
spruce seed crops are low. Whether the two
species compete for food in Britain is uncertain,
but in addition the two may compete for nest-
sites, since they overlap considerably in their
use of different nesting substrates (Glue &
Boswell 1994).

Interspecific competition between woodland
birds and other taxa may also have affected
some British woodland bird populations. Grey
Squirrels commonly use tree cavities and can be
an effective competitor with Tawny Owls and
other large hole-nesting species (Hewson et al.
2004). Grey Squirrels feed on many different
types of tree seeds, which also form a food for
several birds. Similarly, deer may consume large
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amounts of tree seeds and seed plants that are
used as food sources by many seed-eating and
insectivorous birds.

Finally, it is possible that the widespread
feeding of garden birds may have contributed to
growing interspecific competition by favouring
adaptable species which readily use feeders,
such as Blue and Great Tits. Garden feeding
may also be a factor in the increase of Great
Spotted Woodpecker, while in some areas it
clearly benefits Grey Squirrels, with potential
implications for predation rates.

Parasites and disease
Could parasites or pathogens be elements in the
declines of woodland birds? These factors have
not emerged as significant in the declines of
farmland birds, where one might expect them
to be more prevalent, owing to the fact that
many farmland species are highly gregarious,
especially in winter. One area that may be espe-
cially worth examining is whether the concen-
tration of birds at garden feeders increases the
risk of disease transmission. This is unlikely to
be a direct factor for any of the declining wood-
land species, however, since few of them (with
the possible exception of Marsh Tit) use feeders
extensively.

Newton (1998) thought it likely that para-
sites and disease were less prevalent as major
limiting factors for breeding numbers than pre-
dation or food shortage. Nonetheless, he
pointed out that many species could experience
occasional epidemics with medium-term conse-
quences for population size. Furthermore, he
acknowledged that risk of disease was not inde-
pendent of other factors such as deteriorating
food supplies and pollution.

Conclusions
There is no overarching hypothesis for the
declines of woodland birds as there was with
agricultural intensification and farmland birds
(Fuller et al. 1995). Instead, a range of plausible
hypotheses may act in a species-specific
manner. Interactions between different limiting
factors may be critical. For example, there may
be several interactions between predators and
other factors. Birds could become more vulner-
able to predation as nesting cover is reduced by
deer, or as food supplies diminish and birds are
forced to spend more time foraging (Newton
1998; Evans 2004). Some woodland birds could
be affected simultaneously by several factors

that, even if not interacting, may combine in a
diffuse way sufficient to reduce recruitment or
survival. Changes in food supply, predation,
interspecific competition and physical deteri-
oration of habitat may be acting simultaneously
on some species. We think it very likely that
multiple factors have exerted a combined effect.
Nonetheless, certain factors emerge as having
the potential to affect a wide suite of species
and these are listed below.

• pressures on migrants during migration or
in winter

• climate change on the breeding grounds

• reduction of invertebrates

• impacts of land use on woodland edges and
on habitats outside woodland

• reduced management of lowland woodland

• intensified habitat modification by deer

• changing predation pressure (especially by
Grey Squirrels, corvids and Great Spotted
Woodpecker)

In table 3, we have summarised the strongest
hypotheses explaining the declines of 15 wood-
land species of particular conservation concern.
The effects on birds of decreasing woodland
management and intensifying deer pressure are
certainly high-priority research areas, as they
potentially affect nearly half the species listed in
table 3. However, three of the above ‘key
hypotheses’ could potentially affect all 15
species: reduced invertebrate food supplies,
climate change on the breeding grounds and
enhanced predation pressure, though we have
singled out predation as particularly relevant in
the case of Capercaillie, Lesser Spotted Wood-
pecker, Willow Tit and Hawfinch. A far better
understanding of factors affecting the supply of
invertebrates within woodland is needed in
relation to climate change, woodland manage-
ment and surrounding land management.
Several other important hypotheses have also
emerged which are specific to certain species.
Species-specific programmes of work would
seem most appropriate in these instances, e.g.
Woodcock (recreational disturbance), Tree Pipit
and Lesser Redpoll (forest age structure),
Willow Tit (interspecific competition for nest-
sites) and Bullfinch (hedgerow and woodland-
edge structure).

While the other hypotheses considered in
this paper do not emerge as such strong con-
tenders for explaining the recent declines of
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Table 3. Summary of likely causes of population declines in woodland and scrub species in Britain.
The strongest current hypotheses are stated in blue type. Species listed are ones for which the 
woodland CBC has measured declines of >25% over the period 1966-2000, or ones for which 

other sources of evidence exist for national declines (see text).

Capercaillie Tetrao urogallus Collisions with deer fences. Nest predation. Changes in weather patterns. Both low
breeding success and high mortality of fully grown birds are implicated in the decline (see references in
Summers et al. 2004). The former appears to be a consequence of changing patterns of spring temperature and
increasingly wet summers, coupled with high nest-predation rates. High mortality is caused by collisions with
deer fences (Summers 1998).

Woodcock Scolopax rusticola No strong hypothesis. Possible factors could include recreational disturbance
(especially perhaps from dogs), modification of the field layer by deer and increasingly dry conditions within
some woods as a result of climate change and surrounding land management.

Lesser Spotted Woodpecker Dendrocopos minor Interactions with Great Spotted Woodpeckers. Changes in dead
wood and dead-wood invertebrates. This woodpecker depends critically on invertebrates in small-diameter dead
wood and it is possible that subtle changes may have occurred in this resource. Great Spotted Woodpeckers have
been observed usurping Lesser Spotted nesting cavities (K.W. Smith pers. obs.) and are also nest predators.
Competition between these species has been suggested to occur in Sweden (Nilsson et al. 1992). Large home
ranges suggest that landscape-scale changes in tree abundance may be important.

Tree Pipit Anthus trivialis Changes in age structure of forests and woodland. Reduction in management in
lowland woods. The overall extent of the population decline is not clear given the limited representativeness of
the CBC index in the north. Habitat availability in the south may be an issue due to: (a) reduction in the
planting of conifers and hence reduction in extent of suitable young growth, and (b) the trend towards less
management in many woods, with consequent canopy closure.

Dunnock Prunella modularis Changes in the woodland understorey. Canopy closure in the absence of woodland
management and increased browsing pressure from deer are likely to have reduced habitat quality for the species
in many lowland woods.

Common Nightingale Luscinia megarhynchos Pressures on migration and in the winter range. Changes in
habitat quantity and quality in the breeding areas. Habitat quality has declined locally as a consequence of
succession, canopy closure and deer browsing (Fuller et al. 1999).

Song Thrush Turdus merula Drainage of damp areas outside woodland. Drying out of woodland. Changing
understorey structure within woodland. The decline appears to be driven by reduced survival of birds in their
first winter and possibly in the post-fledging period (Robinson et al. 2004). Lack of invertebrate food on
farmland as a result of drainage is important (Peach et al. 2004), but dryness within woods may also be relevant.
Canopy closure and deer browsing are likely to affect the quality of woodland understorey vegetation for
nesting.

Lesser Whitethroat Sylvia curruca Pressures during migration and in the winter range. The Lesser Whitethroat
has been little studied in Britain. Locally, loss of tall thick hedgerows and reduction in suitable scrub habitats,
especially through successional change, may have been important. Habitat changes within woodland are unlikely
to be important as the species seldom uses true woodland habitats, even coppice.

Willow Warbler Phylloscopus trochilus Pressures during migration and in the winter range. Reduction in habitat
quality on the breeding grounds. Survival rates were reduced in the period of decline and there has been a
moderate increase in the rate of nest failures (Peach et al. 1995a). Two factors likely to be at least of local
significance in southern Britain are (1) successional changes in scrub habitats, and (2) deterioration in
availability and quality of young-growth woodland habitats as a consequence of reduced woodland management
and deer browsing.

Spotted Flycatcher Muscicapa striata Pressures during migration and in the winter range. Reduction in
invertebrate food supplies, particularly large flying insects. Breeding performance has not declined over the last
two decades but first-year survival has (Freeman & Crick 2003). This may be the result of changes in conditions
outside Britain, or a consequence of deteriorating habitat conditions and food availability during the post-
fledging period in Britain, or both. Spotted Flycatchers have declined in other European countries, suggesting a
mechanism operating outside Europe (Tucker & Heath 1994).

Marsh Tit Parus palustris Reduction in structural and floristic diversity. For year-round feeding, a diversity of
seed-bearing trees and shrubs appears to be important to this species, as well as areas of well-developed
undergrowth. Habitat quality is likely to have been adversely affected by both reduction in broadleaved
woodland management and increasing pressure from deer.



woodland species, there is demonstrably a need
to understand more about several of these
issues in the context of British woodland birds.
The importance of different tree species in the
ecology of woodland birds, the ecological effects
of intensive Pheasant rearing and exactly how
bird species use dead and decaying wood are all
topics that would benefit from scrutiny. The
exclusion of habitat fragmentation and habitat
loss from the priority list of hypotheses should
not be taken as a general indication that these
are unimportant conservation issues; this
merely reflects our contention that these issues
are relatively unimportant in explaining recent
declines in woodland birds in Britain.
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