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REPORT OVERVIEW

This report describes the BTO European Garden Bird Survey, which
was conducted during one winter and spring. It was funded by the
Waltham Centre for Pet Nutrition (Mars UK Ltd). The main aims
of the survey were to discover which species were commonest in
gardens in different parts of Europe, to determine how patterns
of occurrence varied seasonally and in relation to various
characteristics of gardens, and to provide information for
comparison with the UK, where more is known about garden birds

than in most other parts of Europe.

The main section of the report is in the form of a scientific
paper that will be submitted for publication when the report is
accepted by WCPN. There is an abstract of this main section on
page 4. The references for the ﬁhole report are listed at the

end of the paper.

Appendix 1 tabulates the 12 most frequently and abundantly

recorded species in each region in the survey.

Appendix 2 discusses the results in turn for each species that
falls in the list of the twelve most frequently or abundantly
recorded in at least one region of Europe. The results for each

species are presented graphically at the end of this appendix.

The results and the analysis presented so far show that a survey

of this type is both possible and fruitful, in terms of the



information it vyields. Given time, several further analyses
could be carried through to scientific publication. Formal
considerations of the similarities and differences between the
garden bird communities of different parts of Europe and of the
seasonal and regional occurrence of suites of species defined by
their ecology and migratory behaviour would be particularly

interesting.

These results apply to one year only: they might have been
different in a more severe winter. Furthermore, the survey did
not cover the summer period. It would be valuable to mount a
continuing survey both to monitor changing patterns of use of
gardens by birds (we know that dramatic changes have occurred in
the UK} and to reveal the importance of factors such as climate
in determining the occurrence of birds in gardens. A year-round
survey would be valuable as there is increasing evidence that
gardens and supplementary feeding are important in summer for at

least some species.
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ABSTRACT

A survey of the occurrence of birds in gardens in fourteen
countries in western Europe was conducted between 23 October 1988

and 20 May 1989. Most of the 440 participating gardens were on

the edge of towns and 40% had trees, grass and shrubs. Their
average size was 1608m’. 176 species were recorded in all, with
a mean of 21 per garden. Garden size was the most important

factor determining the number of species present; gardens with
both deciduocus and coniferous trees had comparatively many
species; urban gardens had comparatively few. The fregquency with
which artificial food was provided had little effect on the
number of species recorded in a garden. The frequency of
provision differed between countries but was uniformly greater
in winter than in spring. Though there were substantial regionai
differences, the broad suite of species entering gardens was
similar throughout Europe, the commonest species being Great Tit,
Blackbird, Blue Tit, House Sparrow, Chaffinch, Greenfinch, Robin
and Magpie. The occurrence of many species in gardens varied

seasonally, particularly in relation to migration patterns.






INTRODUCTION

Gardens are an important bird habitat in the United Kingdom.
During the winter (November to February) birds enter gardens to
feed on a variety of supplementary foods that are provided by
householders (Glue 1982, Cowie & Hinsley 1988, Thompson & Glue
in prep). In spring and summer, birds breed in gardens (Glue
1982, Muirhead 1989) and in the late summer and autumn, when
garden bird numbers are highest, supplementary food provided in
gardens may be an important resource for young birds (Cowie &
Hinsley 1988). Providing food for garden birds appears to be an
equally important activity in other parts of the world. For
example, in 1985, 82.5 million Americans provided food for wild
birds in their ‘'back yard' spending over one billion American
dollars on bird-seed alone (Al Geis, pers. comm.). Responses to
a letter that we circulated to a number of European
ornithologists revealed that the habit is also popular in some
continental European countries. In Fennoscandia for example,
sunflower seeds, seed-mixes and peanuts are commonly provided
(F.Danielseﬁ, H. Kallander pers. comm.). In West Germany, bird
feeding has become increasingly popular since the 1950's with
seed-mixXes being the predominant food offered (P. Berthold pers.
comm.). A wide range of wild bird foods are available in
Switzerland. Along with other foods, these are increasingly being
provided by householders (W. Suter, O. Biber pers. comm.). Bird
feeding is alsc common in the Netherlands and Belgium where a
number of suitable seed-mixes are available. Here however, many

householders still only provide table scraps (E.R. Osieck, J. De



Beule, R. Arnhem pers. comm). In southern Europe, where the
winter climate is relatively mild, few foods are bought for wild-
birds and garden feeding is uncommon, though not unknown (A.

Ortali, A.M. Teixeira pers. comm.).

In Finland, the provision of supplementary food is thought to
lessen the impact of severe winter weather on some bird
populations (Hildén & Koskimies 1969, Hildén 1988). In other
parts of Fennoscandia, the provision of supplementary food is
associated with increased levels of over-winter survival in the
Great Tit, Blue Tit, Willow Tit, Crested Tit and Nuthatch
(Jansson et al. 1981, Kallander 1981, Hogstad 1988, Nilsson
1987). Other studies, most notably in West Germany and the
Netherlands, have demonstrated that supplementary food provision
may influence over-winter survival and timing of breeding of some
common garden birds (van Balen 1980, 1987, Berntd & Frantzen
1964, von Haartman 1973). The lack of other published material
indicates that 1little is Xnown about both the frequency and
abundance with which birds visit gardens throughout Europe.
Furthermore, the importance of European gardens for birds has

never been assessed.

This paper presents the results of the BTO European Garden Bird
Survey carried out in the winter and spring of 1988/89, in which
the data were gathered by volunteers throughout western Europe.
The primary aim of the survey was to determine which species were
most frequently and abundantly recorded in gardens in different

parts of Europe. A further aim was to determine how patterns of



occurrence and abundance varied between seasons and between
different garden types. The survey did not include the U.K.,
where established BTO surveys of garden birds have already
produced considerable informationA(Thompson 1987, 1988a, 1988b,

Muirhead 1990, Glue & Muirhead 1991, Thompson & Glue in prep.).






METHODS

The survey was carried out between 23 October 1988 and 20 May
1989 by 440 volunteers from 14 European countries (Finland,
Norway, Sweden, Denmark, West Germany, Austria, Spain, Italy,
Portugal, France, Switzerland, Belgium, The Netherlands and the
Republic of Ireland). These were grouped into six geographical
regions for analysis, on a priori Jjudgements of similarity of
their avifaunas and climates (Fig. 1). As the volunteers were
primarily BTO members and friends of members, it is possible that
the gardens included 1in the survey may not be truly
representative of European gardens, particularly in terms of
features designed to attract birds, such as berry-bearing bushes,
water, and supplementary food. They may, however, be fairly
representative of the gardens of people who are interested in

birds.

Recording was carried out for thirty weeks on a weekly basis.
Each week, participants watched a previously defined area,
adjacent to their houses, on a number of occasions, preferably
at the same time of day. Not all of such areas were gardens in
the strict sense: they included various open areas adjacent to
houses, such as parks, orchards and meadows. During each
recording session, participants noted the maximum number of each
species that they saw in the recording area at one time. For
each recording week, the maximum number (peak count) of
individuals of each species seen at any one time in the whole

week was recorded. Records were submitted for 9558 garden weeks -



72% of the possible total of 13200. Participants also recorded
each week whether or not they had provided food for the birds.
For the analyses in this paper, food provision was classified as
infrequent (food provided in less than one-third of weeks),
frequent (more than two-thirds of weeks), or moderate (one- to

two-thirds) .

Observers were asked to record various other details about their
gardens, of which the ones used in this analysis were as follows.
Garden area (m’). For analyses here, classed as small (less than
500m%) , medium (500-1000m’), or large (over 1000m?).
Altitude (to the nearest 100m). For analyses here, classed as
low (up to 50m asl) or high (above that).
Trees present - coniferous,.deciduous, both or neither.
Commonest habitat type in the surrounding area, the categories
on the form being:
Other gardens (town centre)
Other gardens (edge of town)
Farmland
Woodland
Wetland
Other
Some participants did not use these habitat categories in a
mutually exclusive way. For analyses here, all gardens with
an entry in the first two categories were classed as urban and
suburban respectively; those without such entries were classed
as rural, as most of them obviously were surrounded mainly by

open country. We refer to these classes as 'garden types'.



Some observers did not record all details, so sample sizes for

the various analyses were not all the same.

To determine if garden use by birds varied seasonally, the data
were arbitrarily split intoc winter data, drawn from 30 October
to 4 March, and spring data, from 5 March to 20 May. (The first
week of the survey, 23 - 29 October, was omitted because a
significant proportion of the observers did not make observations
during it). This division ignores the differences between
regions in the date at which spring can be said to start but
allowed objective comparisons tc be made. A few observers

recorded only during one of these seasons.

The total number of species seen in each garden during the survey

period was used as a measure of its species richness.

The effects of region and of characteristics of gardens, their
surroundings, and feeding frequency on species richness were
investigated through a 6-way factorial analysis of variance using
the SAS GLM procedure (SAS Institute Inc. 1985), backed up by 5-
way analyses for each region separately (to check consistency of
other effects across regions) and the examination of 2-way and
3-way tables of means (to examine the significant interactions
detected by the anova). Interactions have only been discussed
here if they were both formally significant and large:
interactions that were so weak that they did not alter the broad
patterns of major effects have been ignored, even if formally

significant. The effect of season was examined by calculating

10



the ratio of the number of species seen in each garden in winter
tc the number seen in spring. The ratio was logarithmically
transformed and entered as a dependent variable intoc a further

series of multi-way anovas.

We also examined the frequency with which people provided food,
by calculating the proportion of weeks in which food was provided
out of those in which observations were made in each garden. We
subjected this to analyses similar to those performed for the

species richness.

To examine which species were commonest in gardens and their
seasocnal patterns of occurrence, we calculated the mean freguency
of occurrence and abundance (weekly peak count) of each species
in each region in both winter and spring. To extract overall
patterns, species were ranked according to their order of
occurrence and abundance within each region and the mean rank

calculated over all regions.

Scientific names of all species mentioned in the text are shown

in Tables 13 & 14.

RESULTS
The garden habitats

In all regions, most recording areas were on the edge of towns

11



(suburban) and many of them were in the immediate vicinity of
farmland and woodland (Table 1). In every region, over 40% of all
gardens were considered to be "good gardens™, that is gardens
with trees (conifers or deciduous), grass and some shrubs (Table

1).

Recording areas were largest in southern Europe (region 3) and
smallest in Ireland (Table 1). Survey participants lived at
various altitudes, generally highest in France and Switzerland

(region 4) and lowest in the Low Countries (Table 1).

Variation in species richness

In total, 176 species were seen by the end of the survey, which
extended to 9558 garden/weeks. On average, 21.2 sSpecies were
seen in each survey garden but this number was influenced by
various characteristiecs of the gardens, which we consider in

turn.

Region

Overall differences in the mean number of species recorded
between regions were small. On average, most species were
recorded in gardens in the Low Countries (region 5) and fewest
in southern Europe (region 3) (Tables 2 & 3). Also shown in
Table 2 are the total numbers of species recorded in all gardens
in each region, which differ more than the means per garden. It
is noteworthy that, despite their much smaller sample sizes,

southern Europe and France (regions 3 and 4) produced totals as

12



high or higher than Scandinavia and middle Europe (regions 1 and
2), suggesting a greater diversity of species between gardens in

the south than in the north.

Area

O0f all the habitat-related factors considered, garden size had
the greatest effect on the number of species recorded (Tables 2
& 3). Although the effect is not absolutely consistent over all
regions (note significant country x area interaction, Table 3),-
in every region more species were recorded in large than in small
gardens. This has particularly important implications for the

future design of any garden bird survey.

Altitude

There was no overall effect of altitude on the number of species
recorded (Tables 2 & 3). Not surprisingly, however, given the
range of geographical variation between regions, there were
significant effects of altitude that were different between
regions (Tables 2 & 4). In particular, Scandinavia (region 1) had
significantly more species at low altitude and middle and

southern Europe (regions 2 and 3) more at high altitude.

Garden type

As expected, urban gardens were consistently poorer than the
othefs in terms of the number of species recorded (Tables 2 & 3).
However, the degree to which they were poor varied between
regions, as did the degree of difference between suburban and

rural gardens (Tables 3 & 5). In Scandinavia and middle Europe

13



(regions 1 and 2), garden type had little effect; in the Low
countries (region 5) rural gardens were best but not
significantly so; in southern Europe and Ireland (regions 3 and
6), rural gardens were best and urban worst; but in France and
Switzerland (region 4) suburban were better than rural gardens

{Table 5}).

Trees present

The presence of a number and variety of mature trees might be
expected to exert an effect on the number and range of species
recorded in any one garden. Although there were clear differences
between regions in the effects of trees (Tables 3 & 6), the
gardens with both deciduous and coniferous trees generally had
most species, those with only deciduous had fewer, and those with

only conifers fewer still (Table 6).

Feeding frequency

Feeding frequency might have been expected to exert a strong
effect on the number of species entering gardens, so it was
surprising that there was no major effect of feeding frequency
on the number of species recorded (Tables 2 & 3). There appear
to be some effects within individual regions but these are slight
(Tables 3 & 7). As shall be seen below, the frequency with which
supplementary food was itself provided was seasonally and

regionally variable.

Season

There were indications that the ratio of winter numbers to spring

14



numbers was affected by region, garden area, and garden type
(though the complete 6-way analysis of variance was not
significant) (Tables 8 & 9). These variations were superimposed
on a general pattern, in that there were more birds recorded in
winter than in spring, on average, in every one of the 54
factorial combinations of region, garden area, and garden type.
However, since there were twice as many winter weeks as spring
weeks, this pattern may not mean that there were more species per

garden in any one week in winter than in spring.
Variation in feeding frequency

Overall, participants provided food during 60.4% of the weeks
observed. The frequency varied with region, altitude, and area
(Table 10); interactions involving garden type and trees present
were formally significant but weak. Scandinavians and the Irish
(regions 1 and 6) tended to feeq their birds most frequently,
Germans and Austrians (region 2) least, and feeding was more

frequent in smaller gardens and at higher altitudes (Table 11).

Many house-hclders (perhaps the majority) provide food on an
irregular basis. To investigate any seasonal variation in the
feeding pattern, the log of the ratio of proportion of weeké in
winter for which food was provided to the corresponding spring
proportion was subject to a 5-way analysis of variance. The
overall model was not significant (F(135,242) = 0.8, P=0.9) and
explained only 31% of the variation. However, region and

altitude both gave rise to significant components in the analysis

15



(P<0.001 and P<0.01 respectively): seasonal variation in feeding
frequency was particularly marked in France, Switzerland, the Low
Countries and Ireland, and at lower altitudes (Table 12). In all
14 combinations of region and altitude, the ratio favoured
winter, showing once again an overall seasonal pattern on which

minor variations were superimposed.

Individual species

Most frequently recorded species

Of the species recorded, 46 (26%) were recorded from 10% or more
of all gardens. The list of species that comprised the twelve
most frequently recorded in at least one region extended to 30
in Furope as a whole (Table 13), indicating substantial
differences between regions in their garden avifaunas. Winter
and spring ranks were highly correlated (r=0.93). Overall, the
Great Tit was the most frequently recorded species, coming top
of the list in four of the six regions in winter and in three of
the six regions in spring. The Blackbird was almost as frequent,
with Blue Tit, House Sparrow, Chaffinch, Greenfinch, Robin and

Magpie not far behind.

qut abundantly recorded species

The 31 species that comprised the twelve most abundantly recorded
in at least one region are shown in Table 14. Winter and spring
ranks were highly correlated (r=0.94). Overall, the House
Sparrow was the most abundant species, being the most abundant

species in both winter and spring in four individual regions.
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In the two remaining regions the Greenfinch was the most abundant
bird in both seasons, though the Great Tit was as abundant
overall. The other abundant species, in order, were Blackbird,

Chaffinch, Blue Tit, Robin and Magpie.

Comparison of frequency and abundance

The same species were both the eight most abundant and the eight
most frequent, reflecting a geﬂerally strong correlation of
abundance of each species with its frequency of occurrence.
However, a number of species were ranked higher for abundance
than for frequency of occurrence (several not even entering the
'top 30' frequency list). The more striking examples were House
Sparrow, Tree Sparrow, Starling, Siskin, Hawfinch, Fieldfare,
Brambling, and Jay - most of them species that live in flocks,
especially in winter. In contrast were species of a more
solitary nature, which tended tq rank higher in frequency of
occurrence than in abundance: Robin, Wren, Dunnock, Nuthatch,

Great Spotted Woodpecker, Pied Wagtail and Black Redstart.

Seasonal patterns

Tables 13 and 14 display various seasonal patterns of frequency
and abundance. Some are obviously related to migration patterns.
Thus, of the species that tend to withdraw from northern Europe
in winter, the Woodpigeon was not only generally more frequent
in gardens in spring than in winter but did not occur at all in
Scandinavian (region 1) gardens in winter; the Dunnock was scarce
in Scandinavian gardens in winter; the Pied Wagtail, a winter

garden bird in southern Europe, France and Switzerland (regions

17



3 and 4), was a spring bird in Scandinavia, Middle Eurocpe, and
the Low Countries (regions 1, 2, 5); the Robin and Chaffinch are
similar to the Pied Wagtail in this respect, except that they
were found in gardens more in winter than in spring in the Low
Countries. The Chiffchaff has an even stronger southward
withdrawal in winter and as a garden bird was everywhere commoner
in spring, except in southern Europe (region 3); but the
Blackcap, with a roughly similar migration pattern, was
apparently commoner in winter in Scandinavian gardens. This
could be because Blackcaps that overwinter in Scandinavia take
refuge in gardens, as they do in Britain (Leach 1981), but the
sample size for Blackcaps in Scandinavian gardens was very small,
so the result may be a statistical quirk. The Black Redstart and
Serin also tend to retreat south in winter from their already
rather limited breeding ranges: in gardens, they tended to be
commoner in spring than in winter, though less so in southern

Europe (region 3).

Fieldfare, Siskin, and Brambling are widespread in winter in
Europe but retreat north to breed. All were commoner in gardens

in winter than in spring, except in Scandinavia (region 1).

Less migratory species also showed seasonal patterns in their use
of gardens. Species that were generally more frequent in spring
(though not necessarily more abundant) were Collared Dove,
Starling and Jackdaw, and possibly also Crow, Magpie, Greenfinch,
Goldfinch, and House Sparrow, though with less consistency across

regions. Nuthatch, Willow Tit and Marsh Tit were more frequent

18



and abundant in gardens in winter; the same can probably also be
said of Great Tit, Blue Tit, Coal Tit, and Tree Sparrow; and

possibly alsc of Wren and Bullfinch.
Discussion

The over-winter surviVal of some European birds that frequently
enter gardens is known to depend on both climatic conditions and
the availability of natural foods (Perrins 1979, O'Connor 1980,
Kallander 1981, Enoksson & Nilsson 1983, Bejer & Rudemo 1985, van
Balen et al. 1987, Orell 1989, Greenwood & Baillie 1991). Not
surprisingly, these factors influence the number of birds that
actually enter gardens (Glue 1982, Thompson 1988, Thompson & Glue
in prep.). Some of the regional and seasonal effects that we
have described above may have been mediated by these factors but
we cannot tell, because we neither measured them nor have data

for more than one year.

Because the survey covered only one year, it is possible that the
results were atypical. However, European mid-winter
temperatures, though perhaps a little above the normal, were not
markedly atypical in 1988/89 (Meaden 1989), so we think this

unlikely.

In terms of species richness, the differences between regions
that the survey has revealed are slight. It may be that those
regions where the general avifauna is relatively impoverished are

those where a particularly high proportion of the species go into
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gardens, particularly in winter.

Garden size appeared to be the most important single factor
determining how many species were recorded in a garden. This may
be a simple result of a bigger area holding more birds. Oor
perhaps big gardens tend to occur in otherwise bird-rich areas.
But it could be that big gardens are intrinsically better for

birds, perhaps containing a greater variety of habitat.

Another general result was that urban gardens were less species-
rich than suburban or rural ones, perhaps because there are fewer
birds in their surrounding areas. It is probably true, as Glue
(1982) and Cowie & Hinsley (1988) point out, that urban gardens
tend to be smaller and contain fewer tress and shrubs than other
gardens but this cannot be the whole explanation for them having
fewer species, because our analysis took into account both garden
size and presence of trees, showing that there was an effect of
urban conditions that was independent of these. The effect of
trees - with gardens that contain both deciduous and coniferous
trees having the most bird species - is also independent of
garden size: it is not just that gardens with diverse trees are

large that causes them to attract birds.

It is interesting that the effects of altitude should be
different in different countries. To birdwatchers from the
northwestern fringes of Europe, the reduction in species
diversity at higher altitudes in Scandinavia is not surprising.

Perhaps the opposite trend in middle and southern Eurocpe is

20



because low altitude gardens there are surrounded by more

impoverished landscapes than those at higher altitudes.

We were admittedly surprised to find that feeding frequency did
not affect species richness. It may be that we would have found
an effect if the survey had included a good sample of gardens in
which birds were never fed: we had few of those, since most of
the participants in the survey were interested in attracting
birds to their gardens. It is also possible that both the
abundance of birds and the occurrence of particular species is
strongly dependent on the frequency with which supplementary food
is provided but we have not yet carried out the necessary

analyses.

Even our self-selected sample of volunteers only provided food
during 60% of the weeks overall, with higher frequencies in
Scandinavia and Ireland balanced by lower frequencies in Germany
and Austria., Since winters in central, and even southern, Europe
can be severe, those who believe that feeding in gardens can be
beneficial to birds (for which we have reviewed the evidence in
the Introduction), will see room for improvement. Of course, our
survey extended well into the spring, when observers in all
regions tend substantially to reduce the frequency with which
they provide food for birds. This last result was found in
Britain by Cowie & Hinsley (1988) but they also found that, if
food is provided, many species continue to use it through the
spring. Indeed, they found the rate of consumption of peanuts

in their study garden to vary only by a factor of four over a
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whole year. It may be that the provision of supplementary food

by people varies seasonally more than the demand by the birds.

All of the top eight garden bird species (Great Tit, Blackbird,
Blue Tit, House Sparrow, Chaffinch, Greenfinch, Robkin, and
Magpie) take supplementary food (Glue 1982) and this may be a
primary reason for their frequent occurrence in gardens. This
is probably why some species, notably the tits, Nuthatch and Tree
Sparrow, were observed more in winter (when food demand is great)
but it is less easy to explain why other species, notably
Collared Dove, Starling and Jackdaw, were observed more 1in
spring. Perhaps they are able to subsist on natural food for
much of the winter until stocks run out in late winter and
spring. Alternatively, they may be more noticeable in spring
because of activities associated with the breeding season. As
we have demonstrated, seasonal patterns of occurrence in gardens
of migratory species can generally be related to their migration

patterns.

Though we have demonstrated broad similarities in garden bird
faunas throughout western Europe, there were substantial
differences between regions in species composition of the garden
avifaunas. Two regions stand out particularly. One is southern
Europe, where Blackcap and Chiffchaff are strikingly more common
as garden birds than elsewhere, as are Robin, Black Redstart and
Pied Wagtail in winter, and Serin and Goldfinch in spring. The

other is Ireland, where a number of what are otherwise typical
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garden birds are missing or scarce (Lack 1986, Hutchinson 1989).
In this respect, Ireland is not particularly similar to Britain,
where continuing BTO surveys have provided much information on
garden birds (Glue 1972, Muirhead 19380, Glue & Muirhead 1991).
The top nine species there are Blackbird, Blue Tit, Robin,
Starling, House Sparrow, Greenfinch, Great Tit, Chaffinch and
Dunnock; Great Tit, Magpie and, to a lesser extent, Chaffinch and
Greenfinch tend to come lower in the lists in Britain than in

Europe as a whole, whereas Robin and Starling come higher.

Results from other BTO surveys show that the species occurring
in British gardens are similar to those recorded in the rest of
Eurcpe (Glue 1982, Thompson 1987, 1988a, 1988b, Thompson & Glue
in prep.)}. A conspicuous exception is the Reed Bunting Emberiza
schoeniclus, which is much mere freguently recorded in British
gardens than elsewhere. However, this is a recent phenomenon
(Thompson 1988a, Thompson & Glue in prep.): British Reed
Buntings used to visit gardens only in cold weather. Whether
their habits have changed because of increased supplementary
feeding, because of deterioration of habitats outside gardens,
or because of learning, we cannot tell. But this is not the only
species to have changed the frequency with which it visits
gardens more rapidly than its national population has changed
(Thompson 1988a, Thompson & Glue in prep.)}. It is inconceivable
that similar changes have not occurred elsewhere in Europe or
that they will not occur in future. There is clearly value in
extending the long-term studies that have been conducted in

Britain to the countries covered in this survey.
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Fig 1

The six regions participating

25

el

x o

&

g Lk IS

o

R AL

~
AR AN
£

L)

o

>
e

in the European Garden Bird

Survey



9c

8856 okt LZT 8091 09 g EE zE 99 cT B304
L09 9Z oL ¥59 »g 1T IT Sy Z9 g 9
Q9FET ¥s ST £8L 08 0 e 6T 9% 1e g
SOET 19 ?PE 856T 65 6T ¥ 54 Zs ZT ¥
LZ%T 09 S9vT 8ot £F £ ¥Z 6t 8¥ =14 £
86CC 12T £6 £E0TE 6l g 1 %4 T2 99 T Z
To9se 8TT 90T YA ¥ 4 Ly g¢ s £ T
uotbay

sysam (%)
~uspIen suapaen () {w) susapaen PUETISM pPURTPOOM puUBRTwIRg urgIngng uedan

*ON *ON apnaT3IVv BaIY poon (%) sbutpunoxang (%) od&3 uspaed

TURQINgNS PUR URgIn
JoU a8YJ0 UYOES JI9YJTAU IPNIOXe PURTIBM PUE puETpoom ’‘purTwiel ‘satzobeiwo saTsnioxs ATTeninw si® upqangns
pue uegan STTUYM» ‘3EY3 930N ‘peIojTucw siyssm-usapieb jo Jequnu Tejol pue suspaed Jo sIsqUNU {sSSpnITITE
pue s3zTs uspaeb uwsw {(3x93 sos) ,suspaed pooh, axam eyz ‘Aqresu pueTleaM JO ‘PuBRTpOOM ‘PUBRTWIEBI DPRU 3BYS
‘uepgangns pue ueqan sasMm 3yl sobejuasiad syl :Asaxns eyjz ut bBurjzedrotixed suspaeb sy3z jo SOTISTISIOBIRYD T atqel



Table 2 Mean number of species recorded per garden (species
richness) over the entire survey period, according to
various characteristics of the gardens. See text for
definition of classes. Column n shows sample sizes.

Mean No. Total No.
Variable of species n of species
Region 1 20.3 112 106
2 22.1 117 91
3 19.6 56 103
4 22.4 59 118
b 22.5 50 82
6 21.7 26 53
Garden small 18.6 223
area medium 22.2 79
large 26.1 118
Garden low 21.3 252
altitude high 21.4 168
Garden urban 18.2 51
type suburban 21.9 238
rural 21.6 131
Tree conifers 16.2 26
presence deciduous 19.3 83
beth 22.5 287
neither 20.3 24
Feeding infrequent 21.0 116
frequency moderate 22.0 40
frequent 2i.4 264
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Table 3 The results of a 6-way analysis of variance to examine the relationship
between number of species recorded (dependent variable) and region, garden
area, altitude, garden type, tréé presence and the frequency with which
supplementary food was provided. The model provides a highly significant
fit to the data (F(211,208) = 2.1, P<0.0001), explaining 68% of the
variance. DF = degrees of freedom; F = variance ratio; P = probability of
obtaining that F or larger by chance alone. Asterisks indicate components
that cannot be estimated from the available data.
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Table 4

Region

G WM

The mean number of species recorded per garden in each
region according to altitude. Columns n show sample
sizes. Column P shows the significance levels
associated with the difference between altitudes in
each region (- means not significant at P=0.05).

Altitude

low n high n P
21.8 58 18.7 54 <0.01
20.6 88 26.8 29 <0.01
17.5 23 21.1 33 -
23.7 24 21.5 35 -
22.5 47 22.7 3 -
22.4 12 21.0 14 -
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Table 8

The results of a 6-way analysis of variance to examine
the relationship between seasonal variation in numbers

(dependent variable) and region, garden area,
altitude, garden type, tree presence and the frequency
with which supplementary food was provided. For

clarity, non-significant effects are not presented.
The overall model explains 56% of the variation in the
log of the ratio winter numbers to spring numbers, but
this is not significant (F(225,203) = 1.2, P=0.16).
Abbreviations as in Table 3.

Source DF F P
Region (R) 5 4.0 0.002
Area (Ar) 2 4.3 0.01
Garden Type (G) 2 3.5 0.03
R ¥ Ar x Tree presence (T) 14 2.2 0.008
RxGxT 14 2.2 0.009
Ar x Altitude (Al) x G x T 2 4.5 0.01
R x Ar x Feeding frequency (F) i5 2.2 0.006
R x Ar x A1 X F 3 5.4 0.001
RxGxF 16 2.3 0.005
Rx Al xXxGxXTF 3 4.9 0.003
RxAr x Al x G ¥ T x F 8 3.1 0.002
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Table 9 Geometric mean ratios of number of species observed in
a garden in winter to the number observed in spring,
in relation to region, garden area, and garden type.
The values were obtained by back-transforming
arithmetic means of log ratios. Column n shows sample
sizes.

mean ratio n
Region
1 1.51 116
2 1.23 119
3 1.32 56
4 1.55 59
5 1.29 53
6 1.20 26
Garden Area
small 1.45 227
medium 1.26 84
large 1.29 118
Garden Type
urban i.29 51
suburban 1.32 244
rural 1.48 134
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Table 10

The results of a 5-way analysis of variance to examine
the relationship between the frequency with which
supplementary food was provided (dependent variable)
and region, garden area, altitude, garden type and
tree presence. For clarity, non-significant effects
are not presented. The overall model explains 51% of
the variation in feeding frequency and provides a

highly significant fit to the data (F(143,276)

P<0.001). Abbreviations as in Table 3.
Source DF F P
Region (R) 5 26.8 0.0001
Area (AR) 2 19.2 0.0001
Altitude (Al) 1 5.1 0.02
Ar x Gt x Tr 8 2.9 0.004
Al x Ar x Gt x Tr 2 5.1 0.007
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Table 11 Mean percentage of observed weeks in which food was

provided,
altitude.

Region

AU WM

Garden Area
small

medium
large

Altitude

low
high

in relation to region,

garden area,

Column n shows sanple sizes.

Mean

88
40
50
53
55
81

70
55
46

57
65

112
117
56
59
50
26

223
79
118

252
le8
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Table 12

Region

O W

Altitude

low
high

Geometric mean ratios of frequency with which food was
provided 1in winter to the corresponding spring
freguency. The values were obtained by back-
transforming arithmetic means of log ratios. Column
n shows sample sizes.

Mean ratio n
1.66 97
3.23 106
1.58 53
4.37 49
4.79 48
1.38 25
3.02 229
1.95 149

37



8¢

LT 0 | ¥4 ST 1T oY o P1 0 A4 6T 0Z e S¥ {snuezuow Issseg) moaaeds @8a]
g 1s 06 St 68 St ¥s g 86 z8 zZL Lg £9 Zs (snorgysewop Josseg) moixeds 9enoH
sz z 0 T 0 9 LZ ve 0 0 4 0 Zz 1€ (BTToUTIITO BZTISOqUT) ISUMIEUMOTTIR
9 £8 0% PL Gg (o]} LS 9 08 1L 6L v Z9 £Z (sqereon vITTSUTIS) UYDUTIIEYD
(1} 4 €T ¥ 6 T 14 =1 97 £2 £ 9T T SE LY (ernyzzdd ernyzadg) youtziing
£e 0 0 %4 ZE IT 0 92 0 0 z ZT T o (snuraes snurIeg) urass
02 g 9 44 (1] £T ¥ ze 9 € ot A £ T {sTrenpieo §TT9npI®)) YOUTFIPIOD
9 09 0s £9 o9 L8 oL L 89 6F TS €2 89 g9 {sTIOoTYS STTONPpIBD) UdUTIUSSIDH
zZT 6% a9 9z LT TS G¢ LT st pe ST 9T g 4 {sTaefiTna snuinzg) BurTaels
8T 0z €T 8 6T 14 ze 44 A4 0 6 zZZ 0 0 (eqre errTOoR30K) TTE3bem pold
ZT 19 9 82 z LS AN £T 0L 55 (1] 9T ve T (sTIrernpow BITSUnI4) Yoouund
9T b 1 zZ zzZ LY z ge z z o1 €€ 0 0 (warqdrToe sndoosorrdyd) IFRUDIFTUD
8T L €T zZT 9€ 14 T Tz TT 4 8 Lz o} z (er7TdeorIze BTATAg) deoyoeld
L 6L 65 LY A 89 Y4 L L9 LL L 6 09 TEC (erTnoeqna snovyITIF) UTAOH
£e 0 € ST TT Lz 0 =14 0 0 T 14 0 0 (soxniyso snIinoTusoygd) Jaelspsd 4ovlg
z £6 86 £8 LL 96 14 £ 08 v6 £8 LL 06 % (eTnasw snpanr) pPATAAORTS
ST A zs X4 zT TY 9 1t LG LY 82 ot 187 8 (sezdporBoxy sezdporborr) usam
1 %4 0 9 8¢ T £e y1 LT o] 01 TE Z g T€E (vordoans »3237S8) Us3®RYINN
14 0 £ 0 0 6 9Z Ze 0 9 € 0 8 9¢ (snuejuowm snzed) JITL MOTTTM
zZ 0 £ ze z LT ET 6T 0 L (o] £ oz X4 (sTzsnred snxeg) 3ITI UsSIeH
1z 95 £ ST 6 £T TT LT s 8 LT 0T 6T LT (ze3® shaed) 3ITIL TEOD
S g8 ¥L 88 TE T6 z9 £ a8 6L €L T€E 16 . LL {snerniero snied) 3ITL onTd
z =1 56 vs 9g 96 ¥6 z 8L 96 16 ag ve L6 {zofew snreg) 3Tl 3e8Id
g 95 £5 8t 1T 95 =72 8 TS 1S 9¢ 61 to 69 feord evorg) o1dbeN
12 09 €€ T 0 A 8 14 zZs zZe 0 0 5 9 (ernpsucw snazop) mepioep
97 #S z 0 0 z 1 ve 1872 0 0 0 ST T {snberTbniy snazop) ooy
8T 1T €T LT g 0t LZ 6T 6 g T 9 TE 144 {8U0OIOD SNAIOD) MOIAD
0z 0 oT ST g 8¢ 8T 8T o] Z21 LT g 9z 9z (zofew sndoocoxpusg) *dpooy *ds *ad
£7 ZE 19 -1 (s} 6€ LT ST 8T 5% ST ST Lz IT(oz00®00p vrTodozdexig) ©AOQ PIIBRTIOD
61 6E 43 8 1 oF zT oz A 0T € 0 % 0 {snqunred equniop) uosbrdpoopm
iuea 9 g ¥ € 4 T yuex 9 g ¥ £ z T
TITEASAD TITea24A0
Jaqunu uctbHayg asqunu uoTbsyg
sucTierazasqo butadsg SUOTIBAISSO IBJIUTM

+uotheax suo 3sEsT 3¢ UT sotoads papaocosx ATzusnbsaz
asow saTem3 eys pestadwoo 3ey3z sertoads 280yl JO Muea TTEASAO PuUE 20ULIANDDO 3Jo Aousnbaxz sbejusorad ATxesm ueaq €1 =19el



6€

€T o 8°0 S0 L*0 0-c (AN 4 0T 0 -1 €°T €17 E*2
L 9°‘¢ £°8 L9 8*'FPT 6°% 1 4 (4 6°8 8°TT 09 6'€T §°§
ve o 0 0 0 T°0 | 1A 0 0 £°0 0 0
sz 0 0 10 0 1T°0 01T (A4 0 0 S0 T°0 ¥'0
9 L 2 4 ST 0*¢ 01 8°Z 0*¢ 9 19 9°¢ £°¥ T°1 €2
oz €°0 1°0 ¢°0 0 S0 L°T 8T 9°0 0 ¥*0 0 01
€Z 0 v} £°0 01T Z°0 0 =14 o 0 o} 8°0 0
91 z°1 c°0 £°0 ¥°0 S*0 60 ¥T 0°T S°0 6°0 6°T 9°0
61 T°0 T°0 ¥°0 T £°0 T°0 I¢ (A T°0 £'0 L0 1°0
b ¥'s 8'T 6°¢ 6°T 8*t 8L ¥ 9°5 LT L'y §°T 1°s
(A4 0 0 L°C T 0 Z2°0 20 44 o ] g°0 T°0 ¥°0
9 6°¢ £°C T°1 0°T 6°¢ 0°¢ 1T 1T°€ Pt 8°0Q ¥te [A0]
9T 6°0 T°T 8°0 0 6°0 T°0 LT °7T 6°0 8*0C £°0 £°0
o¢ 0 0 £°0 ¥-o 8°0 0 sz o o T°0 870 0
(¢4 T°0 2°0 £°0 870 %°0 0 ve 1°0 0 T*0 9°0 o
ZT T 8*0 L0 6°0 0°1 ¥°0 TT ¥ 1 6°0 T [ L0
) 6°T 9t 4 1°€ 0°¥% 0T g 6°1 vt 8¢ £°¢C I
£C o 0 ) o 9°0 L0 T2 0 T°0 0 0 L0
8T L0 8°0 £°0 g'o 8°0 T°0 8T 80 2°0 £°C ¥0 S0
be 0 o 0 o 0 20 T¢ 4 T°0 70 o 20
£E2 0 ] L*0 0 £°0 0 6T 0 T°0 L0 0 0
oe (AN 0 ¥°0 20 £°0 c°o 6T [ 10 E°O (A €°0
8 e LT ST 90 9°'2 8°T L 6°¢C 6°'T 0°¢ 80 6'Z
¥ 81 8 ¢ L*c 9°'1 £E°E 17 4 1% 0°¢ 8°F L'y 9°'1 £°F
ge 0 T°0 -0 T°0 2°0 1°0 1e 0 g0 £°0 T°0 LG
1T 01 0'T S°0 9*'0 A 0°¢ AN 7 6°0 9°0 ¥'0 ST
8T T°€ 8°T 0 0 €0 €0 6T ¥°c 71 0 0 ¥'0
=14 L o o 0 1°0 0 (44 8T 0 o 0 T°T
81 [AY c'0 £°0 T°0 L0 90 61 T°0 T°0 £°0 T°0 9°'0
£1 S 0 9°T L0 L0 L0 0 PT £E°0 8°T S‘0 570 L0
6T 8°0 80 10 0 °T (A1) 12 L*0 20 T°0 0 A4
Huex 9 S ¥ £ (4 T uex 9 S ¥ € 4
1123240 T1RIBA0
aequnu uoThey Faqunu uctbay
suoTjesIeego bButads SUOTIRAIDECO IDJUTH

{snuejuow Tosseg) moxreds ooal
{snorysswop xossevg) moxrzeds esnol
(2778UTIZTY BZTIaqWy) ISUWEYMOTISX
(errTburazravucw errTburzy) BuTTqueag
(sgeteoo wTTTBUTIZ) Yyouriyeyp
(eTnyzzdd ernyzadd) yYourIlIng
(snurIes snurisg) utassg

{snurds sTTenpIP) UTHETS
(srrenpaeo sTTenpar)) USUTIPTIOD
{(sTxOoTyo STTenpIE]) YUDUTIUDSID
(se38neIyz00000°)) YOUTIMEH
(sTaxebrna snuznzg) butlaeis
(sTxeTnpow BTTaUNI4) Hoouung
(earqd7Tos sndoosoTrdyd) FFeuoIITUD
(er7rdeoraze erTatds) deoyoeld
{ernosqni snovy3lTIF) uTqod

(ernzow snpang) patTgyoeTd

(sTxeTTd snpanl) eaeipista
{(se3dporbozxy sszdporborr) usam
(snuejuow snied) ITL MOTTIM
(staizsnted snaeg) 3JITLI YSIEW

(Te3e snied) 3ITL 1EOD

(snetniewe snieg) 3ITI anTd

(zolew snazeg) 3ITL Ie9I1H
(sntaepuerh snrniaesn) Aer

{eord ®oTg) °oTdben

{eTnpsucw Snazop) MepioE(
(snba7Thbniy snaxop) yood

(8UOI0D SNAIOD) MOID UCTIIED
{ozoo0roep eprTodozdexzg)ercg paaeTToD
(sngqunted equntol) uoabidpoopm

*
CO00O0—AONOOHOOFHOOOOCONOOOMNOOTOM™

— D NN o

m 0

NONFOMODOD-AFAM

mY

.GOﬂDmH SUC JSEST I

uT sertoeds pepaoosa ATjuepunge jsow saTaml a8yl pastadwon jeyl sotoeds asoyl JO YUBI TTEISAO PUE Junoo yeed ATioem uvol ¥I STqel



REFERENCES

Including references quoted in Appendix 2

Balen, J.H. van. 1980. Population fluctuations of the Great Tit

and feeding conditions in winter. Ardea 68: 143-164.

Balen, J.H. van, Noordwijk, A.J. van & Visser, J. 1987. Lifetime
reproductive success and recruitment in two Great Tit

populations. Ardea 75: 1-11.

Bejer, B. & Rudemo, M. 1985. Fluctuations of tits (Paridae) in
Denmark and their relations to winter fecod and climate. Ornis

Scand. 16: 29-37.

Berndt, R. & Frantzen, M. 1964. Vom Einfluss des Strengen Winters
1962/63 auf den Brutbestand der Hohlenbruter bei Braunschweig.

orn. Mitt. 16: 126-130.

Coombs, F. 1978. The Crows. Batsford, London.

Cramp, S. (ed) 1985. The Birds of the Western Palearctic, Vol.

IV. Oxford University Press, Oxford.

Cramp, S. (ed) 1988. The Birds of the Western Palearctic, Vol.

V. Oxford University Press, Oxford.

Cowie, R.J. & Hinsley, S.A. 1988. The provision of food and the

use of bird feeders in suburban gardens. Bird Study 35: 163-168.

40



Enoksson, B. & Nilsson, S.G. 1983, Territory size and population
density in relation to food supply in the Nuthatch Sitta

europaea. J. Anim. Ecol. 52: 927-935.

Feare, C. 1984. The Starling. Oxford University Press. Oxford.

Glue, D. 1982. The Garden Bird Book. Macmillan, London.

Glue, D. & Muirhead, L. 1991. Garden bird studies. In Britain's
Birds in 1989:90: The conservation and Monitoring Review (Eds.
D.A. Stroud & D. Glue), pp. 90-93. British Trust for

Oornithology/Nature Conservancy Council, Thetford.

Goodwin, D. 1986. Crows of the world. British Museum (Natural

History), London.

Greenwood, J.J.D. & Baillie, S.R. 1991. Effects of density-
dependence and weather on population changes of English
passerines: using a non-experimental paradigm. Ibis 133 suppl.

(in press).

Gush, G. 1980. A study of Greenfinch movements in and out of

Devon. Deveon Birds 33: 75-80.

Haartman, L. von. 1971]. Population dynamics. Pp391-459 in Farner,

D.S. & Xing, J.R. (eds.) Avian Biology, Vol. 1. Academic Press,

New York & London.

41



Haartman, L. von. 1973. Talgmespopulationen pa Lemsjoholm.

Lintumies 1973 1: 7-9,.

Harrison, C. 1982. An Atlas of the Birds of the Western

Palearctic. Collins, London.

Hildén, O. 1988. Thirty years of Finnish winter bird censuses.

Sitta 2: 21-57.

Hildén, O. & Koskimies, J. 1969. Effects of the severe winter of

1965/66 upon winter bird fauna in Finland. Ornis Fenn. 46: 22-31.

Hogstad, O. 1988. The influence of energy stress on social
organization and behaviour of Willow Tits (Parus montanus).

Cinclus 11: 89-94,

Hutchinson, C.D. 1989. Birds in Ireland. T. & A.D. Poyser,

Calton.

Jansson, C., Ekman, J. & Bromssen, A. von. 1981. Winter mortality

and food supply in tits Parus spp. Oikos 37: 313-322.

Jones, P.J. 1973. Some aspects of the feeding ecology of the
Great Tit (Parus major L.) Unpubl. D.Phil. Thesis, Oxford

University.

Kallander, H. 1981. The effects of the provision of food in

winter on a population of the Great Tit Parus major and the Blue

42



Tit P. caeruleus. Ornis Scand. 12: 244-248,

Klomp, H. 1980. Fluctuations and stability in Great Tit

populations. Ardea 68: 205-224.

Krebs, J.R. 1971. Territories and breeding densities in the Great

Tit. Ecology 52: 2-22.

Lack, P. 1986. The Atlas of Wintering Birds of Britain and

Treland. Poyser, Calton.

Leach, I.H. 1981. Wintering Blackcaps in Britain and Ireland.

Bird Study 28: 5-14.

Marchant, J.H., Hudson, R.H., Carter, S.P. & Whittington, P.

1990. Population trends in British breeding birds. BTO, Tring.

Mead, C.J. and Clark, J.A. 1987. Report on bird-ringing for 1986.

Ringing & Migration 8: 135-200.
Meaden, G.T. 1989. World Weather Review. J.Meteorol. 14: 368-370.

Muirhead, L.B. 1989. BTO/BASF Garden Bird Survey News. BTO News

i65: 7.
Muirhead, L. 1990. Garden bird survey hews. BTO News 166: 9-10.

Newton, I. 1972. Finches. Collins, Glasgow.

43



Nilsson, S.G. 1987. Limitation and regulation of population
density in the Nuthatch Sitta europaea (Aves) breeding in natural

cavities. J. Anim. Ecol. 56: 921-937.

O'Connor, R.J. 1980. Pattern and process in Great Tit (Parus

major) populations in Britain. Ardea 68: 165-183.

O'Connor, R.J. & Shrubb, M. 1986. Farming and Birds. Cambridge

University Press, London.

Orell, M. 1989. Population fluctuations and survival of Great
Tits Parus major dependent on food supplied by man in winter.

Ihis 131: 112-127.
Perrins, C.M. 1979. British Tits. Collins, Glasgow.

Prys-Jones, R.P. 1977. Aspects of Reed Bunting ecology, with
comparisons with the Yellowhammer. D.Phil. Thesis, University of

Oxford.

Prys-Jdones, R.P. 1984. Migration patterns of the Reed Bunting
Emberiza schoeniclus schoeniclus, and the dependence of wintering

distribution on environmental conditions. Le Gerfaut 74: 15-37.

SAS Institute Inc. 1985. SAS User's Guide: Statistics, Version

5 Edition. Cary, NC, USA. 3956p.

Simms, E. 1985. British Warblers. Collins, London.

44



Speek, B.J. and Speek, G. 1984. Thieme's vogeltrekatlas. Thieme-

Zutphen.

Summers-Smith, J.D. 1988. The Sparrows. T. & A.D. Poyser, Calton.
Summers-Smith, J.D. 1989. A history of the status of the Tree
Sparrow Passer montanus in the British Isles. Bird Study 36:
23_310

Thompson, P.S. 1987. The seasonal use of gardens by birds with
special reference to supplementary feeding. Unpublished BTO

Research Report No. 27.

Thompson, P.S. 1988a. Long term trends in the use of gardens by

birds. Unpublished BTO Research Report No. 32,
Thompson, P.S. 1988b. Regional distribution of some garden birds
wintering in the British Isles. Unpublished BTO Research Report

No. 35.

Thompson, P.S. & Glue, D. {in prep) Long-term trends in the use

of supplementary food by birds in British gardens.

Tryvdinen, H. 1975. The winter irruption of the Fieldfare Turdus

pilaris and the supply of rowan-berries. Ornis Fenn. 52: 23-31.

Voous, K.H. 1960. Atlas of European Birds. Nelson, London.

45



APPENDIX 1

The 12 most frequently and abundantly recorded species in each
region in the European Garden Bird Survey 1988-89.

Table Al.1 Region 1 (Norway, Sweden, Finland and Denmark)

WINTER SPRING
Mean % Mean %

Species occurrence SE Species occurrence SE
Great Tit 97 0.3 Great Tit 94 1.0
Blue Tit 77 1.5 Magpie 75 1.3
Magpie 69 1.1 Greenfinch 70 1.1
Greenfinch 65 1.4 Blue Tit 62 3.0
House Sparrow 52 1.6 Chaffinch 57 4.0
Bullfinch 47 1.3 House Sparrow 54 1.1
Tree Sparrow 45 0.7 Blackbird 41 1.6
Blackbird 41 1.7 Tree Sparrow 40 1.5
Willow Tit 36 0.7 Bullfinch 38 0.8
Yellowhammer 31 1.8 Starling 35 3.6
Nuthatch 31 1.1 Robin 29 3.3
Gt.Sp. Woodpecker 26 1.6 Hooded Crow 27 0.8

Yellowhammer 27 2.1

WINTER SPRING
Mean peak Mean peak

Species count SE Species count SE
Greenfinch 9.6 0.40 Greenfinch 7.8 0.69
Tree Sparrow 7:9 0.31 Great Tit 4.3 0.57
Great Tit 7.4 0.14 House Sparrow 4.3 0.18
House Sparrow 6.6 0.30 Tree Sparrow 4.2 .72
Yellowhammer 4.8 0.30 Chaffinch 3.0 0.54
Blue Tit 2.9 0.05 Yellowhammer 2.1 0.48
Bullifinch 2.8 0.14 Magpie 2.0 0.09
Magpie 1.8 0.05 Starling 2.0 0.27
Blackbird 1.1 0.07 Blue Tit 1.8 0.18
Willow Tit 1.0 0.02 Bullfinch 1.7 0.12
Hooded Crow 0.6 0.05 Blackbird 1.0 0.03
Marsh Tit 0.6 0.02 Brambling 1.0 0.39
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Table Al.2 Region 2 (West Germany and Austria)

WINTER
Mean %
Species occurrence SE
Great Tit 94 0.4
Blue Tit 91 0.5
Blackbird 90 5.3
Greenfinch 68 1.5
Magpie 64 1.1
House Sparrow 63 1.0
Chaffinch 62 1.4
Robin 60 1.7
Wren 41 1.2
Woodpigeon 41 2.1
Bullfinch 35 1.3
Tree Sparrow 34 0.7
WINTER
Mean peak

Species count SE

House Sparrow 5.5 0.14
Greenfinch 5.1 0.35
Blackbird 4.5 0.07
Great Tit 4.3 0.07
Blue Tit 2.9 0.05
Chaffinch 2.3 0.07
Tree Sparrow 2.3 0.05
Woodpigeon 2.2 0.26
Magpie 1.6 0.02
Rook 1.1 0.09
Bullfinch 1.0 0.05
Robkin 1.0 0,02
Collared Dove 1.0 0.02
Jay 1.0 0.02
Fieldfare 1.0 0.14

47

SPRING
Mean %
Species occurrence SE
Great Tit 96 1.0
Blackbird 96 0.7
Blue Tit 91 1.6
Greenfinch 87 1.7
Chaffinch 80 1.8
House Sparrow 75 i.6
Robin 68 5.2
Dunnock 57 1.2
Magpie 56 2.6
Starling 51 3.5
chiffchaff 47 6.2
Woodpigeon 46 1.9
SPRING
Mean peak

Species count SE

House Sparrow 5.9 0.15
Blackbird 4.0 0.12
Greenfinch 3.8 0.15
Great Tit 3.3 0.12
Starling 2.9 0.27
Chaffinch 2.8 0.12
Blue Tit 2.6 0.15
Tree Sparrow 2.0 0.09
Woodpigeon 1.4 0.09
Magpie 1.2 0.12
Robin 1.0 0.09
Dunnock e.e 0.03



Table Al.3 Region 3 (Spain, Italy and Portugal)

WINTER SPRING
Mean % . Mean %
Species occurrence SE Species occurrence SE
Robin 91 0.7 House Sparrow 89 0.7
House Sparrow 87 0.8 Blackbird 77 1.3
Blackbird 78 1.7 Great Tit 56 1.7
Great Tit 56 1.7 Greenfinch 46 1.8
Chaffinch 41 2.1 Robin 42 6.5
Chiffchaff 33 0.9 Blackcap 36 0.8
Blue Tit 31 1.2 Chaffinch 35 2.3
Wren 30 1.3 Serin 32 1.5
Greenfinch 23 1.4 Blue Tit 31 1.3
Blackcap 27 1.8 Goldfinch 30 1.1
Pied Wagtail 22 0.8 Carrion Crow 22 3.3
Black Redstart 21 0.8 Magpie 21 1.2
WINTER SPRING
Mean peak Mean peak

Species count SE Species count SE

House Sparrow 13.9 0.40 House Sparrow 14.8 0.33
Starling 3.4 0.64. Blackbird 3.1 0.09
Blackbird 2.3 0.14 Greenfinch 1.9 0.15
Robin 2.2 0.09 Great Tit 1.6 0.03
Siskin 1.9 0.21 Goldfinch 1.2 0.15
Great Tit 1.6 0.05 Chaffinch 1.0 0.09
Greenfinch 1.5 0.16 Starling 1.0 0.09
Tree Sparrow 1.3 0.02 Serin 1.0 0.06
Chaffinch 1.1 0.09 Robin 0.9 0.09
Chiffchaff 0.8 0.05 Blackcap 0.8 0.03
Serin 0.8 0.09 Tree Sparrow 0.7 0.15
Goldfinch C.7 .12 Collared Dove 6.7 0.03
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Table Al.4 Region 4 (France and Switzerland)

WINTER SPRING
Mean % Mean %
Species occurrence SE Species occurrence SE
Great Tit 91 0.9 Great Tit 84 1.3
Blackbird 83 0.9 Blackbird 83 1.7
Chaffinch 79 0.8 House Sparrow 75 1.8
Blue Tit 73 1.8 Chaffinch 74 2.5
House Sparrow 72 1.0 Greenfinch 63 1.9
Robin 72 1.5 Blue Tit 58 3.1
Greenfinch 51 1.9 Robin 47 5.0
Magpie 36 1.2 Magpie 38 1.3
Nuthatch 31 0.9 Collared Dove 35 1.1
Marsh Tit 30 1.0 Dunnock 28 2.2
Dunnock 30 2.0 Nuthatch 28 1.3
Wren 28" 2.1 Starling 26 1.8
WINTER SPRING
Mean peak Mean peak

Species count SE Species count SE
House Sparrow 6.0 0.16 House Sparrow 5.7 0.15
Great Tit 4.7 0.21 Greenfinch 3.9 0.33
Greenfinch 4.7 0.45 Great Tit 2.7 0.12
Chaffinch 4.3 0.23 Blackbird 2.1 0.03
Blackbird 2.8 0.07 Chaffinch 2.0 0.1i8
Blue Tit 2.0 0.14 Blue Tit 1.5 0.09
Tree Sparrow 1.3 0.12 Starling 1.1 0.24
Robin 1.1 0.02 Dunnock 0.8 0.086
Siskin 0.9 0.21 Robin 0.7 0.09
Dunnock 0.8 0.09 Collared Dove 0.7 0.03
Starling 0.8 0.09 Hawfinch 0.7 0.21
Marsh Tit 0.7 0.02 Marsh Tit 0.7

0.03
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Table Al.5 Region 5 (The Netherlands and Belgium)

WINTER
Mean %
Species occurrence SE
Great Tit 96 0.3
Blackbird 04 0.5
House Sparrow 82 0.7
Blue Tit 79 1.0
Robin 77 0.9
Chaffinch 71 1.3
Dunnock 55 1.9
Magpie 51 1.5
Wren 47 2.1
Collared Dove 15 1.9
Greenfinch 39 2.0
Starling 34 1.3
WINTER
Mean peak

Species count SE

House Sparrow 11.8 0.21
Great Tit 3.8 0.05
Chaffinch 3.6 0.19
Blackbird 3.4 0.09
Starling 3.4 0.23
Blue Tit 1.9 0.05
Collared Dove 1.8 0.09
Greenfinch 1.7 0.19
Tree Sparrow 1.4 0.14
Jackdaw 1.4 0.12
Robin 0.9 0.02
Magpie 0.9 0.02
Dunnock 0.9 0.02

SPRING
Mean %
Species occurrence SE
Blackbird ag 0.7
Great Tit 95 1.4
House Sparrow g0 1.5
Blue Tit 74 2.5
Dunnock 64 2.2
Collared Dove 61 1.4
Robin 59 5.4
Starling 56 3.3
Magpie 53 0.9
Wren 52 1.3
Chaffinch 50 3.5
Greenfinch 50 1.4
SPRING
Mean peak

Species count SE

House Sparrow 8.3 0.21
Blackbird 3.6 0.09
Starling 3.3 0.18
Great Tit 2.8 0.09
Greenfinch 1.8 0.21
Jackdaw 1.8 0.06
Blue Tit 1.7 0.06
Collared Dove 1.6 0.03
Chaffinch 1.5 0.30
bunnock 1.1 0.03
Magpie 1.0 0.03
Robin 0.8 0.06
Wren 0.8 0.03
Tree Sparrow 0.8 0.12
Woodpigeon 0.8 0.06
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Table Al.6 Region 6 (The Republic of Ireland)

WINTER SPRING
Mean % Mean %
Species occurrence SE Species occurrence SE
Blue Tit 86 5.2 Blackbird 93 2.0
Chaffinch 80 5.2 Blue Tit 88 3.1
Blackbird 80 4.8 Chaffinch 83 2.9
Great Tit 78 1.6 Robin 79 1.9
Dunnock 70 4.4 Great Tit 76 5.1
Greenfinch 68 1.3 Dunnock 61 3.1
Robin 67 8.7 Jackdaw 60 1.6
House Sparrow 58 1.2 Greenfinch 60 3.4
Wren 57 4.4 Coal Tit 56 4.5
Jackdaw 52 3.8 Magpie 56 2.9
Magpie 51 2.7 Rook 54 2.7
Coal Tit 51 2.1 Wren 52 2.4
WINTER SPRING
Mean peak Mean peak

Species count SE Species count SE
Greenfinch 6.6 0.59 Greenfinch 5.4 0.87
Chaffinch 6.1 0.45 Chaffinch 4.4 0.66
House Sparrow 5.9 0.31 House Sparrow 3.6 0.36
Starling 3.1 0.42 Jackdaw 3.1 0.24
Blue Tit 2.9 0.14 starling 2.9 0.57
Jackdaw 2.4 0.14 Rook 2.7 0.18
Great Tit 2.0 0.07 Blue Tit 2.4 0.15
Blackbird 1.9 0.07 Blackbird 1.9 0.03
Rook 1.8 0.12 Great Tit 1.8 0.15
Robin 1.4 0.05 Robin 1.4 0.06
Coal Tit 1.2 0.07 Coal Tit 1.2 Q.09
Magpie 1.1 0.12 Siskin 1.2 0.36
Dunnock 1.1 0.02
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APPENDIX 2

Regional and seasonal variation in the frequency and abundance
of birds in European gardens.

In this appendix, a review of the winter distributions and
movements of the each of the most frequently and abundantly
recorded species is presented. A more general description of the
wintering and breeding distributions may be obtained from
Harrison (1982). Regional patterns in the frequency of
occurrence and abundance of birds in gardens are also described.
The results for each species are presented graphically after the
text, except where weekly variations in abundance were so large
as to obscure completely only seasonal pattern.

Fig. 2.1 Woodpigeon (Columba palumbus)

With the exception of Norway, Sweden and Finland where it is
migratory, the Woodpigeon in Europe is a partial migrant or
resident (Harrison 1982, Cramp 1985). Woodpigeons were recorded
most frequently in regions 2, 5 and 6 and were almost entirely
absent from region 3. In regions 1 and 5 in particular, the
frequency of occurrence was seasonally variable with birds most
frequently recorded in the spring. The spring increase in region
1 is almost certainly due to the return of birds from their
wintering grounds. In region 5, where the Woodpigeon is a partial
" migrant, it was increasingly recorded from week 16 onwards. This
increase may be indicative of a movement of birds into and
through the country at this time. In regions 2 and 6 where
Woodpigeons are mainly resident, only small seasonal effects were
apparent.

Fig. 2.2 cCollared Dove (Streptopelia decaocto)

In recent years, Collared Doves have colonised and spread
westwards across much of Europe. Collared Doves first bred in
France (1952), Portugal (1974), Spain (1974), Belgium (1955), The
Netherlands (1950), Germany (1946), Denmark (1950), Norway
(1955), ©Finland (1966), Sweden (1951), Austria (1943),
Switzerland (1952) and Italy (1947) (Cramp 1985). Although a
large proportion of the population is relatively sedentary, a
small number of birds, particularly young birds, continue to
disperse (Cramp 1985). In view of the recentness of colonisation,
it is remarkable that Collared Doves were so frequently recorded.
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Collared Doves were recorded most frequently in regions 2, 4 and
5. In all regions, birds were more freguently recorded in spring
than in winter. Collared Doves were recorded in greatest numbers
in region 5. Peak counts were also seasonally variable. In
regions 3, 4 and 6, more Collared Doves were recorded in the
second half of the survey than the first.

Fig. 2.3 Greater Spotted Woodpecker (Dendrocopus major)

Although northern Great Spotted Woodpecker populations are
subject to eruptions, southern populations are essentially
resident (Cramp 1985). The Great Spotted Woodpecker was largely
absent from gardens in regions 3 and 6. In regions 1 and 2 they
were recorded from up to 40% of gardens. These woodpeckers were
more frequently recorded in the early spring than mid-winter in
regions 1 and 2.

Fig. 2.4 Pied Wagtail (Motacilla alba)

Depending on their geographic origin, Pied Wagtail populations
may be resident or migratory. North European populations are
entirely migratory, with individuals wintering in southern Europe
and north Africa (Cramp 1988). Pied Wagtails from central Europe
move mainly south-west. In spring, birds retrace flight paths
used in the autumn (Cramp 1988).

Pied Wagtails were absent during the winter from gardens in
regions 1, 2 and 5. With the onset of spring, Pied Wagtails
returned to these areas. In the other three regions, there was
no seasonal effect on their weekly occurrence in gardens.

Fig. 2.5 Wren (Troglodytes troglodytes)

Wrens may be migratory, partially migratory or resident (Cramp
1988). In western Europe, individuals may make substantial autumn
journeys in a south and south-westerly direction (Cramp 1988).
Many birds in northern Europe attempt to over-winter. In some
years, many individuals perish as a consequence of cold weather.
Consequently, populations may fluctuate considerably from year
to year {Cramp 1988). Annual fluctuations attributable to the
harshness of winter weather conditions are evident in populations
as far south and west as Britain (Marchant et al. 1990).

With the exception of region 1, Wrens were frequently recorded
in all regions. In region 5, Wrens were increasingly recorded in
the spring. In region 3, presumably as a consequence of return
migration, fewer birds were recorded in the spring than in
winter. There were no clear seasonal patterns in any of the other
regions.

Mean weekly peak counts increased in the spring in regions 2 and

5. At the same time, fewer Wrens were were recorded in region
3.
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Fig. 2.6 Dunnock (Prunella modularis)

This species can be resident, partial migrant, or, in northern
and central Europe, totally migratory (Cramp 1988). Continental
populations in northern areas and to a lesser extent those in
southern Europe move to winter in south-west Iberia and the
Mediterranean (Cramp 1988). Some birds winter in areas such as
southern Spain and Portugal where no breeding takes place (Cramp
1988).

From the survey results, several clear patterns emerged. In every
region the frequency of occurrence of Dunnocks in gardens was
seasocnally affected. In regions 1, 2 and 5, Dunnocks were
increasingly recorded in the spring. The increase in spring may
be the result of a return of breeding birds or a movement of
passage birds northwards and eastwards. As expected, Dunnocks
were largely absent from gardens in region 1 during the winter.
In regions 3 and 4, Dunnocks were most frequently recorded in the
late winter period. Clearly in both regions, a larger proportion
of Dunnocks winter in these regions than breed. The pattern of
occurrence in region 6 was different. From mid-winter, there was
a gradual decline in the frequency of occurrence of Dunnocks into
the spring. This pattern may be due to a genuine reduction in the
number of Wrens in Ireland. Alternatively, it may be as a
consequence of more local movements away from gardens into
surrounding habitats.

Patterns of abundance were closely related to those reflecting
the frequency of occurrence. Dunnocks were recorded in greatest
numbers in spring in regions 1, 2 and 5. In regions 3 and 4,
peaks in mid-winter were followed by declines in the spring.

Fig. 2.7 Robin (Erithacus rubecula)

Most European Robins are at least partially migratory. However,
British and Irish populations are largely resident. Some birds
do move in a south-westerly direction, but the majority prefer
to make more local movements with marked influxes into reedbeds
and suburban areas (Cramp 1988). Continental populations vary
from totally migratory in north to sedentary in the south.
Fennoscandia and West Germany are largely vacated in winter by
breeding birds whilst approximately 50% of Belgian birds migrate
(Cramp 1988). These migrants move south-west to winter in
Mediterranean countries and northern Africa. Migrants from
Germany and the Low Countries are replaced by Robins from further
north and east (Cramp 1988).

With the exception of region 6, there was a clear seasonal effect
on the frequency of occurrence of Robins in European gardens.
In regions 1 and 2, there were two peaks of occurrence.
Following an early winter peak, Robins were less frequently
recorded. In the spring, there was a second marked increase in
their frequency of occurrence. 1In regions 3, 4 and 5 there were
marked declines in the occurrence of Robins in the spring months.
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Patterns in the relative abundance were identical to those

outlined above. Declines in both frequency of occurrence and
abundance correspond with the time that Robins return to their
breeding grounds from their winter quarters. The peaks in

regions 1 and 2 are likely to be due to the movement of Robins
through these areas at this time.

Fig. 2.8 Black Redstart (Phoenicurus ochruros)
In north and east of range largely migratory whilst in south and
west thought to be relatively sedentary. Main wintering area for

west European birds is the Mediterranean basin (Cramp 1988).

Black Redstarts were almost entirely absent from gardens in

regions 1, 5 and 6. In regions 2 and 4, Black Redstarts were
increasingly recorded in the spring. The peak presumably
represents the return of birds to these regions to breed. 1In

contrast, presumably as a consequence of birds leaving their
wintering grounds, Black Redstarts were recorded less frequently
in the spring than winter in region 3.

Fig. 2.9 Blackbird (Turdus merula)

Depending on origin of population, Blackbirds may be resident or
migratory. A proportion of birds from Fennoscandia, Ireland and
Germany winter in western Europe whilst those from further south
winter 1in southern Europe. Although largely migratory,
Blackbirds in Fennoscandia are expandlng their range northwards.

Typically, a few birds now winter in southern Norway, Sweden,

Finland and in Denmark. Although some Blackbirds from central
Europe move south and south-west, a large proportion of birds
from Belgium, The Netherlands and central Europe may be
sedentary. German and Swiss Blackbirds winter in central and
western France, Spain and Portugal (Cramp 1988).

Blackbirds were amongst the most frequently recorded birds in
European gardens. In regions 2, 4 and 5 there was no marked
seasonal effect on frequency of occurrence. Blackbirds were most
frequently recorded in region 1 in the early winter and again in
the spring. In region 3, Blackkirds were mcst fregquently
recorded in mid-winter whilst in region 6, Blackbirds were
increasingly recorded in the spring.

Mean weekly peak counts also varied with season. In regions 2
and 4, numbers declined in the spring whilst in regions 3 and 5,
numbers increased in the spring. Blackbirds were less abundant
in region one than in any other region. 1In region 1, numbers
followed a similar pattern to that outlined for frequency of
occurrence. There was no seasonal effect on numbers recorded in
region 6.

Fig. 2.10 Fieldfare (Turdus pilaris)
Largely migratory, but in some winters, particularly when good

fruit crop, some individuals may remain resident undertaking more
local movements (Cramp 1988, Tyrvainen 1975). Depending on
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origin of population, Fieldfares winter in western, central and
southern Europe and north Africa (Cramp 1988). Although a few
birds may over-winter in southern Fennoscandia, the majority from
Finland and southern Sweden winter predominantly in Belgium,
France, Germany and Italy. Birds from northern Sweden and Norway
move south-west into Britain, Ireland, central Europe, south-west
France and Spain. Birds from northern Continental Europe
typically winter in southern France and northern Italy (Cramp
1988) . All populations may undertake hard weather movements.

Fieldfares were largely absent from gardens in regions 3, 4, 5
and 6. In region 1, Fieldfares were absent from gardens in mid-
winter. In the early winter, and again in the spring, Fieldfares
were recorded from up to 30% of gardens. Fieldfares were most
frequently recorded in gardens in region 2 in the first half of
the winter.

Fig. 2.11 Song Thrush (Turdus philomelos)

Whilst mainly resident in Europe, Song Thrushes from northern
Europe are partially or entirely migratory. Birds from
Fennoscandinavia, Germany and Switzerland migrate southwest and
southeast through Europe to winter in England, France, Spain and
Portugal whilst birds from Denmark, the Low Countries and
northeast France are partial migrants with most birds making only
short movements south and west. Winter populations in northwest
France, Spain and Portugal are further increased with the arrival
of birds from Britain and Ireland. All Song Thrushes in northern
and central Europe make cold weather movements (Cramp 1988).

Patterns of frequency of occurrence and relative abundance in
gardens were identical. In regions 2 and 5, Song Thrushes were
largely absent from gardens in the late autumn and winter only
returning mid-way through the survey. In regions 3 and 4, the
Song Thrush was an infrequent visitor to gardens whilst in region
6 the Song Thrush was most frequently recorded in the early
winter.

Despite a large breeding population in Fennoscandia (Cramp 1988},
Song Thrushes were largely absent from gardens in this region.

Although there has been a long-term decline in Song Thrush
breeding numbers in Britain and Ireland (Marchant et al. 1990),
there is no evidence of any such decline in the rest of Western
Europe.

Fig. 2.12 Blackcap (Sylvia atricapilla)

Blackcap populations are highly migratory. Eastern populations
migrate southeast in autumn to winter in eastern Mediterranean
countries whilst populations from western Europe tend to fly
southwest to winter in north Africa and southwest Europe (Simms
1985). A small, but increasing number of Blackcaps now winter in
northern and continental Europe. These birds are thought to be
very dependent on supplementary food provision {Leach 1981).
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Blackcaps were largely absent from gardens in region 1, though
occurred in gardens there were more in winter than in spring
(presumably using gardens as refuges in the northern winter).
In region 6, Blackcaps were recorded from a small number of
gardens in the winter and spring. In regions 2, 3, 4 and 5,
Blackcaps were increasingly recorded in the spring. In region 3
there was a gradual increase whilst in the other regions, the
increase was sudden and marked. Presumably, the spring change is
due to the return of birds to their breeding grounds.

Fig. 2.13 chiffchaff (Phylloscopus collybita)

Chiffchaffs were recorded in gardens in regions 1 and 6 on a few
occasions only. In regions 2, 3 and 4, there was a sudden
increase in the frequency of occurrence of Chiffchaffs in the
early spring. Undoubtedly this corresponds with the return of
birds from their wintering grounds in southern Europe. In region
3, birds were recorded less frequently in the spring than in
winter.

The patterns of abundance were identical to those already
outlined.

Fig. 2.14 Marsh Tit (Parus palustris)

The Marsh Tit is an extremely sedentary species, most individuals
spending their entire lives in the area in which they breed. They
appear not to take part in irruptions (Perrins 1979).

Marsh Tits were scarcely recorded or were absent from gardens in
regions 3 and 6. In regions 1, 4 and 5 especially, Marsh Tits
were more frequently recorded in the winter than spring.
Presumably, the seasonal effect arises due to more local
movements made by birds away from gardens in the spring time. In
region 2, there is a suggestion of a spring peak in frequency of
occurrence.

Fig. 2.15 Willow Tit (Parus montanus)

British Willow Tite are thought to be highly sedentary. In
contrast, Continental Willow Tits which may be sedentary most of
the year may take part in irruptions (Perrins 1979).

With the exception of region 1, Willow Tits were infrequently
recorded in gardens. They were dgenerally recorded less
frequently in the spring than winter. As in the case of the Marsh
Tit, the spring decline is presumably due to local movements of
birds away from gardens into the surrounding countryside.

Fig. 2.16 Coal Tit (Parus ater)

Unlike Coal Tits on the Continent, British Coal Tits are thought
to be largely sedentary. On the Continent, Coal Tits may
undertake long movements, especially when seed crops on which
they are dependent fail. Following such crop failures, Coal Tits
may irrupt moving great distances in to regions where food is
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more available (Perrins 1979).

Coal Tits were most frequently recorded in region 6. In regions
1, 2 and 4 there was a clear seasonal pattern with Coal Tits
least frequently recorded in the spring. The decline in the
spring was presumably due to the movement of Coal Tits away from
gardens in to surrounding areas. In region 6, where samples were
smallest, there is a suggestion of an increase in occurrence in
the spring.

With the exception of region 6, mean weekly peak counts were low.
There were no clear seasonal patterns in the number of Coal Tits
recorded.

Fig. 2.17 Blue Tit (Parus caeruleus)

British Blue Tits are highly sedentary with the majority of birds
living the year round in the area in which they breed.
Continental Blue Tits are also thought to be relatively
sedentary. However, in some years, when food is in short supply,
a proportion of the population may irrupt into new areas (Perrins
1979) .

Studies have shown that Blue Tit: over-winter survival increased
in areas where supplementary food was provided (van Balen 1980,
Berndt and Frantzen 1964, Krebs 1971). Several other studies
found no effect (Jones 1973, Kallander 1981).

Blue Tits were most frequently recorded in regions 2 and 6. 1In
regions 2 and 3 there was no seasonal effect. In the other four
regions, the frequency of occurrence declined in the spring. As
in the other tits, the spring decline is presumably due to local
movements of birds away from gardens back back into surrounding
areas. Similar seasonal patterns have been found for Rlue Tits
wintering in Great Britain (Thompson 1987).

In regions 1 and 4, patterns of abundance were almost identical
to those of the Great Tit. Peak numbers in mid-winter were
followed by a marked decline in the spring. A similar spring
decline was evident in region 6.

Fig. 2.18 Great Tit (Parus major)

Like the Coal and Blue Tit, continental Great Tits may irrupt in
years when food is scarce. A number of Great Tits, particularly
those from northern and eastern populations may also make more
regular annual migratory movements. Where these movements do
occur, they tend to be in a south or south-westerly direction
(Perrins 1979).

Great Tit over-wintering survival has been found to be closely
related to climatic conditions and food supply. Haartman (1971),
Bejer and Rudemo (1985) and van Balen (1980) all found that over-
wintering survival was lower in cold winters. Weather conditions
were found to be particularly important when their preferred
food, beechmast, was scarce (van Balen 1980). Other workers
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similarly found that fluctuations in breeding populations were
related to the irregular fruit production of beech trees (Klomp
1980, Kallander 1981, van Balen 1987).

The Great Tit was the most frequently recorded species in
European gardens. In regions 1, 2, 4 and 5, there was no effect
of season on frequency of occurrence in gardens. In region 3, the
Great Tit was most frequently recorded in the middle of the
survey. In region 6, there was a sharp decline in the fregquency
of occurrence of the Great Tit in the latter half of April.

In regions 1 and 4, patterns of abundance were clearly seascnally
related. In region 1, numbers peaked in the early and mid-winter.
The peak in the late winter was followed by a sharp decline (week
23 onwards) in the number of Great Tits recorded in gardens in
this region. A similar pattern was evident in region 4, with
Great Tits recorded in greatest numbers in mid-winter before
declining in the spring. Great Tits behave in British gardens in
a similar way (Thompson 1987). In the other four regions, the
seasonal effect was less pronounced. However in each region,
fewer birds were recorded in gardens in the spring than in mid-
winter.

Fig. 2.19 Nuthatch (Sitta europaea)

Like the tits already discussed, Nuthatches are mainly resident
the year round. In cold winters or when food is scarce,
Nuthatches may undertake irruptive movements, particularly in a
southerly direction. Studies in Sweden have demonstrated that the
population size in the spring was positively related to winter
temperatures and the size of the preceding beechmast crop
(Nilsson 1987).

Nuthatches were almost entirely absent from gardens in regions
3 and 6. In regions 2 and 4 no seasonal pattern in occurrence
was evident. Fennoscandian Nuthatches were less frequently
recorded in gardens in the spring. A similar pattern was
evident, though not as marked as in region 5.

The spring decline in numbers and frequency of occurrence of
Nuthatches in gardens, especially in region 1, is presumably due
to the movement of Nuthatches away from gardens into surrounding
areas.

Fig. 2.20 Jay (Garrulus glandarius)

Essentially resident, with 1local dispersion and periodic
eruptions south and west of birds from northern and central
Europe. As in the tits and the Nuthatch, these eruptive movements
are brought on by shortages of food, particularly acorns (Coombs
1978, Goodwin 1986).

Jays were infrequently recorded in region 3 and absent from
region 6. In redgions 4 and 5 there appeared to be no seasonal
pattern of occurrence in gardens. In regions 1 and particularly
2, Jays were increasingly recorded in the spring following mid-
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winter peaks. In both these regions, the number of Jays recorded
followed the same pattern.

Fig. 2.21 Magpie (Pica pica)
Throughout Europe, Magpies are highly sedentary (Goodwin 1986).

Magpies were recorded frequently in gardens in all regions. They
were most frequently recorded in region 1 and least frequently
in region 3. With the exception of regions 1 and 2, there was
no clear seasonal pattern of occurrence in gardens. In region 1,
Magpies were increasingly recorded in the spring whilst in region
2, the situation was reversed.

Patterns of abundance varied with season in regions 1, 2, 3 and
6. In region 1, an increase of occurrence in the spring was
matched by a spring increase in relative abundance. In region
2, numbers declined markedly in the spring. More Magpies were
recorded in the spring than winter in regions 3 and 6. In both
regions the increase may have been due to an increase in Magpie
activity rather than to a real increase in the number of birds
entering gardens.

Fig. 2.22 Jackdaw (Corvus monedula)

Whilst British Jackdaws are largely sedentary, many European
races are highly migratory in the winter (Coombs 1978). Jackdaws
in northern France move south-west and west-south-west to the.
French Atlantic coast. Danish Jackdaws move into the Low
Countries, northern France and south-east England whilst those
from Fennoscandinavia generally move into southern Sweden,
Denmark and the Low Countries. The winter populations in Germany
and France are augmented by the arrival of Jackdaws from the
Baltic states and eastern Poland (Coombs 1978).

Jackdaws were most frequently recorded in region 6. In regions
1, 3 and 4, Jackdaws were infrequently recorded. In regions 2 and
5 especially, Jackdaws were most frequently recorded in spring,
whilst in region 6 there was no clear seasonal pattern of
ocourrence.

Fig. 2.23 Rook (Corvus frugilegus)

Rooks are primarily ground feeders feeding on soil invertebrates
and vegetable matter. In those parts of their range where the
soil freezes, Rooks must migrate to feeding areas where
conditions are more suitable. Large numbers of Rooks of east
European origin are known to pass through Germany in the spring
and autumn. Rooks from north-western Europe travel south-west to
winter in Britain.

Rooks were virtually absent from gardens in regions 1, 3, 4 and
5. In region 2, the Rook was recorded from up to 20% of gardens
in the winter but was less frequently recorded in the spring. In
region 6, the frequency of occurrence rose from a trough in week
10 to a peak in week 29.
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Fig. 2.24 Hooded/Carrion Crow (Corvus corone)

Hooded and Carrion Crows are migratory in north and eastern
Europe where weather conditions make this necessary. The Carrion
Crow is resident in the British Isles and largely resident in
France and the Low Countries. A proportion of Swiss birds are
resident but some move south-west as far as the Pyrenees (Coombs
1978) . Hooded Crows are resident in Britain and Ireland. Birds
from Fennoscandia are migratory wintering in eastern England, the
Low Countries and Denmark. Winter populations may also be
augmented by the arrival of crows from north-eastern Continental
Europe (Coombs 1978).

Crows were most frequently recorded in regions 1 and 2 and were
virtually absent from region 3. In regions 1, 2 and 4 Crows were
more frequently recorded in the spring than winter.

Fig. 2.25 Starling (Sturnus vulgaris)

In most parts of Europe, the winter distribution of Starlings
from particular breeding areas is not precisely known (Feare
1984). Starlings are highly migratory with populations moving
from breeding areas in the autumn to distant wintering areas. The
return journeys are made in the spring. The patterns exhibited
are highly complex. For example, 7juvenile Starlings from
Switzerland which initially disperse tc the Low Countries and
northern France undertake a migration in the autumn across France
and the Mediterranean into northern Africa. Adult Starlings from
Switzerland, migrate south and south-west across southern France
and Spain to winter in Iberia and northern Africa. Smaller
numbers move through northern Italy and across the Mediterranean
to winter in Tunisia (Feare 1984).

A further example of the complexity is illustrated by examining
the winter movements of Polish breeding Starlings. Birds from
northern Poland winter in southern Britain and western France;
birds from central Poland migrate through southern Germany and
the Rhone valley to winter in south-western France and Iberia
whilst Starlings from southern Poland migrate through northern
Italy to winter in Tunisia and northern Algeria. Starlings from
Finland migrate through the Low Countries to winter in England
whilst birds from Norway and Sweden winter in Scotland, Ireland
and north-east England. Danish Starlings winter in northern
England and Ireland whilst birds from The Netherlands, Germany
and Russia predominate in eastern England (Feare 1984).

Starlings were recorded in gardens in all survey regions. In
regions 1, 2, 4 and 5 their was a clear seasonal influence with
Starlings recorded more frequently in the spring than winter.
Spring peaks are presumably the result of the return of breeding
birds and the passage of birds back to their breeding areas. In
regions 1 and 2, the effect was particularly marked with birds
infrequently recorded in mid-winter. No clear seasonal effect on
the frequency of occurrence was evident in regions 3 and 6.
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Starlings were recorded in greatest numbers in the spring in
regions 1, 2 and 5. In the other three regions, no clear pattern
emerged. Mean weekly peak counts fluctuated markedly in regions
3 and 6. The fluctuations are undoubtedly the result of the
arrival in gardens of large numbers (flock) of birds.

Fig. 2.26 House Sparrow (Passer domesticus)

The majority of European House Sparrows are highly sedentary. In
some high altitude areas, such as the Alps, House Sparrows may
make local movements into lower lying areas for the winter. There
is also evidence of migratory movements along the north sea
coasts of England and the European Continent. These movements
which appear irregularly, appear to be of an irruptive nature
rather than a regular habit. House Sparrows are known to winter
north of the Arctic Circle where they survive, in the absence of
daylight, by moving into sheds where cattle are over-wintered
(Summers-Smith 1988). A Finnish study suggested that House
Sparrow over-winter survival was higher than expected following
the severe winter of 1961-62. The authors attributed this to the
tendency of sparrows to feed on supplementary foods associated
with areas of human habitation (Hildén and Koskimies 1969).

In regions 1, 2, 3 and 5 there was a gradual increase in the
frequency of occurrence of House Sparrows in the spring. These
increases may be a consequence of increased activity and
subsequent observability. In region 6, the frequency of
occurrence declined in the spring suggesting that some birds
moved out of gardens into the surrounding areas.

Overall, the House Sparrow was the most abundantly recorded
species with the greatest numbers recorded in region 3. In
regions 1, 5 and 6, more sparrows were recorded in gardens in the
mid and late winter than. were recorded in the spring. Thus, in
region 1 and 5 fewest birds were recorded at the time when the
House Sparrow was most frequently recorded. In region 3, despite
considerable fluctuations, numbers appeared to increase in the
spring.

Fig. 2.27 Tree Sparrow (Passer montanus)

Like the House Sparrow, Tree Sparrows are generally sedentary
with only a small number of birds involved in migratory
movements. Generally, there is a tendency for juveniles to
disperse whilst the adults remain sedentary. In those populations
where there is some migration, movement is generally in a south
or southwesterly direction (Summers-Smith 1988).

Although absent from gardens in Ireland and infrequently recorded
in British gardens, the Tree Sparrow is a frequent visitor to
gardens in other parts of Europe. In regions 1 and 4, there was
no seasonal effect on the pattern of occurrence of Tree Sparrows
in gardens. In region 2, Tree Sparrows were recorded most
frequently in the early spring, whilst in regions 3 and 5, there
was a decline in the frequency of occurrence of Tree Sparrows in
the spring.
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The Tree Sparrow was one of the most abundantly recorded species
in region 1. Numbers peaked in mid and late winter before
declining markedly in the spring. A similar seasonal pattern was
evident, though not as marked in region 5. In the non-breeding
season, adult and juvenile Tree Sparrows gather in autumn flocks
and forage on farmland in the immediate vicinity of the breeding
areas. Flocks tend break up at the end of autumn, with juveniles
dispersing away from the natal area (Summers-Smith 1989). The
decline in the number of Tree Sparrows recorded in region one in
the spring is most likely due to the movement of birds away from
gardens where they have wintered.

Fig. 2.28 Chaffinch (Fringilla coelebs})

Chaffinches which breed in Britain are highly sedentary. In
contrast, Chaffinches from northern and eastern Europe are highly
migratory. For example, Chaffinches from Fennoscandia and
northern Germany move south and south-west to winter in Britain,
the Low Countries and France and Iberia (Newton 1972).

Chaffinches were frequently recorded in gardens in all regions.
In regions 1 and 2, Chaffinches were increasingly recorded in the
spring whilst in regions 3 and 5 they were recorded in the spring
less frequently than in the winter. In the other two regions, no
clear seasonal patterns emerged. Interestingly, a number of
Chaffinches over-wintered in gardens in region 1. The spring
increase in regions 1 and 2 presumably reflects the return
passage of birds to their breeding grounds. Declines in the
spring in regions 3 and 5 suggest that a proportion of the birds
in gardens in these regions are winter visitors.

Chaffinches were most numerous in regions 1 and 2 in the spring.
In contrast, Chaffinches in regions 4, 5 and 6 were most abundant
in early to mid-winter. In all three regions, numbers recorded
declined in the spring. As suggested above, it appears that the
winter populations in these regions are augmented by the arrival
of birds from northern and north-east Europe.

Fig. 2.29 Brambling (Fringilla montifringilla)

To most of Europe, the Brambling is a winter visitor only.
Bramblings are considered to be the most migratory of all
European finches. Breeding areas are deserted almost completely,
with birds wintering over the whole of Europe, south of the
breeding range. Generally, Bramblings do not follow fixed
migration routes to particular destinations. Instead, they prefer
to move to those areas where beechmast, a preferred food, is
abundant. Because beechmast is never abundant in the same area
on consecutive years, numbers wintering in a particular area vary
greatly on an annual basis (Newton 1972).

Bramblings were never recorded from more than 30% of gardens in
any one region. In region 1, the frequency of occurrence rose
steadily into the spring as birds returned from wintering
grounds. In region 4, Bramblings were most frequently recorded
in the early winter and spring. A similar peak in the frequency
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of occurrence in spring was also noted in region 5. Like the
Siskin, Bramblings only enter gardens when natural foods such as
beechmast become scarce or unavailable. Typically these foods
become exhausted toward the end of the winter.

Fig. 2.30 Serin (Serinus serinus)

In Europe, Serins have undergone a range expansion moving north
and east through Continental Europe. Additionally, more subtle
changes have occurred with birds moving into cultivated land,
towns and villages. The expansion is continuing (Newton 1972).
In most of these newly colonised areas, Serins are summer
visitors, withdrawing south in the autumn to mediterranean
regions (Newton 1972).

Serins were almost entirely absent from regions 1, 5 and 6. In
the other three regions, the Serin was increasingly recorded in
the spring weeks of the survey. In regions 2 and 4, Serins were
increasingly recorded in the spring as they returned to their
breeding grounds.

Fig. 2.31 Greenfinch (Carduelis chloris)

In southern and Central Europe, Greenfinches are sedentary. In
contrast, many northern Greenfinches move southwards in the
winter to winter in Central Europe and south to the Mediterranean
(Vouss 1960, Harrison 1982). Ringing recoveries from the
Netherlands show a clear NE to SW axis with birds from Denmark,

Norway and Sweden all belng recovered in the winter. Breedlng
Greénfinches and those ringed in the Netherlands on passage have
been recovered from France and Spain. Within Britain, it appears
that a proportion of the Greenfinch.population remains sedentary
(Gush 1980). However, there is also evidence of regular movement
of birds into the south-west with some birds crossing the Irish
sea into the Republic of Ireland.

Greenfinches were regularly recorded in gardens in all regions.
In reglons 2, 3, 4 and 5, Greenfinches were more frequently
recorded in the spring than they were in the winter. In region
1, Greenfinches were most frequently recorded early in the winter
and again in mid-spring. Region 6 was different in that there
was a spring decline 1in the frequency of occurrence of
Greenfinches.

The Greenfinch was the second most abundantly recorded species
in the survey. Mean weekly peak counts were clearly seasonally
dependent in all regions. In reglon 2, peak numbers were recorded
in mid-winter. In four other regions, 3, 4, 5 and 6, peak numbers
were recorded much later in the survey. Peak numbers in region
1 were recorded early in the winter and again in mid-spring.

2.32 Goldfinch (Carduelis carduelis)
With the exception of region 1, where Goldfinches do not occur

in the winter, Goldfinches are to be found throughout most of
Europe. In Britain, the majority of Goldfinches winter in the Low
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Couritries and south-west through France and Iberia (Newton 1972).
Other Goldfinch populations are migratory with birds from
Continental Europe wintering in southern and south-east Europe
into the Mediterranean (Newton 1972).

Goldfinches were infrequently recorded in regions 1, 5 and 6.
In the other three regions, Goldfinches were most frequently
recorded in gardens in the spring. In regions 2 and 4, the spring
increase presumably stems from the return of blrds to their
winter quarters. The increase in region 3 is less easy to
interpret.

Fig. 2.33 Siskin (Carduelis spinus)

Siskins from Fennoscandia, central and eastern Europe migrate
south and south-west to winter in Britain, Ireland, France and
Iberia. Others from northeastern Europe may move east and
southeast into central Europe and Italy. Like the Brambling,
Siskins may winter in w1dely separated areas in different years. -
Such irruptive behaviour is a response to coping with a sporadic
-food-supply (Newton 1972).

Siskins were recorded in all regions. In regions 3, 4 and 5,
Siskins were never recorded from more than 20% of gardens. In
region 1, Siskins were increasingly recorded in the spring whilst
in regions 2 and 3, peak frequencies occurred earlier in the
spring. There was no discernible pattern in regions 4 and 5 but
in region 6, as in Great Britain, Siskins were most frequently
recorded in the late winter and early spring. Siskins typically
feed in the winter on the seeds of alder (Alnus spp) and birch
(Betula spp). When seed-stocks become exhausted, usually in late
winter, Siskins move into gardens as in regions 2, 5 and 6 to
feed on supplementary food (Thompson & Glue in prep).

Patterns of abundance mirrored the trends in frequency of
occurrence. In region one, Siskins were recorded in greatest
numbers in the late spring whilst in region 2, mest Siskins were
recorded in the early spring. Peak counts were highest in regions
3 and 6. Significantly, peak numbers of Siskins were recorded
in region 3 several weeks earlier than in region 6.

Fig. 2.34 Bullfinch (Pyrrhula pyrrhula)

British Bullfinches are highly sedentary, the majority of birds
spending their entire lives in a particular area (Mead and Clark
1987). In contrast, the northern fringes of their range are
deserted in winter with birds moving south. The extent of
movement is thought to vary annually with large scale irruptions
occurring in some winters. Such irruptions may result in northern
birds wintering in the southern part of their range (Vouss 1960,
Harrison 1982). Birds ringed in the Netherlands have generally
been recovered within a short-distance to the south and west of
where they were ringed. A few birds have travelled further being
recovered in southern Sweden and Eastern Germany (Speek and Speek
1984).
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Bullfinches were infrequently recorded in regions 3 and 5. 1In
regions 1, 2 and 4, Bullfinches entered gardens less frequently
in the sprlng than they did in the winter months.

Bullfinches were recorded in greatest numbers in region 1. 1In
three regions, numbers recorded in the spring were lower than at
almost any time in the winter.

Fig. 2.35 Hawfinch (Coccothraustes coccothraustes)

Northern populations of Hawfinches are migratory whilst southern
are resident. As in most other European finches, the general
direction of migration is northeast-southwest (Newton 1972).

Hawfinches were infrequently recorded in regions 1, 3, 5 and 6.
In the other two regions, Hawfinches were recorded from up to 30%
of gardens There was no clear seasonal pattern of occurrence in
region two. In region 4, however, Hawfinches were most frequently
recorded in mid to late winter. The decline in spring activity
is more likely due to a change in foraging behaviour, with birds
making more local than long-distant movements away from gardens.

Fig. 2.36 Yellowhammer (Emberiza citrinella)

Over most of Europe, the Yellowhammer is resident, breeding and
wintering in the same general area. In northern and north-eastern
breeding grounds however, where winters are cold and snow
frequently lies for long periods, Yellowhammers move south to
winter in central and southern Scandinavia. A few birds leave
Fennoscandia altogether moving south to winter in central Europe.
A small proportion of Yellowhammers from Germany are also known
to migrate to winter in southern France and Spain (Prys-Jones
1977) .

Yellowhammers were almost completely absent from gardens in all
regions, except reglon 1, where Yellowhammers were most
frequently recorded in gardens in mid-winter and early spring.

In the winter, feeding areas are 11kely to be inaccessible due
to snow cover whilst in the spring seed stocks are at their
lowest. At these times, as is evident from the survey results,

Yellowhammers move into built up areas where food of a Varlety
of types is available. In the absence of these foods, it is
unlikely that Yellowhammers could winter so far north (Prys-Jones
1984).
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