ACTA ORNITHOLOGICA
Vol. 35 (2000) No. 1

SECOND MEETING OF
THE EUROPEAN ORNITHOLOGISTS' UNION

An East-West gradient in the breeding distribution and species richness of

the European woodland avifauna

Ludwik TOMIALOJC

Museum of Natural History, University of Wroclaw, ul. Sienkiewicza 21, 50-335 Wroclaw, POLAND, e-mail:

tomilu@biol.uni.wroc.pl

Tomiatojé¢ L. 2000. An East-West gradient in the breeding distribution and species richness of the European woodland
avifauna. Acta om. 35: 3-17.

Abstract. In spite of environmental uniformity of the European Plains, a conspicuous east-west gradient in the woodland
avifauna and breeding bird community composition has been revealed. The species richness in the western woodland avifauna
is lower by 32-36% than in the respective eastern samples (n = 120-127 species). Apart from being poorer in species, western
communities tend to contain a higher proportion of species which develop dense populations. These features may result from
past — mostly postglacial — natural events, from a secondary gradient in the intensity of human impact or from both of them.
The data at hand provide evidence for a strong prevalence of the second factor. In view of the mostly anthropogenic character
of the differences described, many west-European data can hardly be used as models of the natural patterns in studies of
breeding bird ecology. New continent-wide comparahve research is necessary to better control for anthropogenic bias in field
data. For valid future pan-continental comparisons of bird communities a few large patches of near-pristine woodland should
be preserved in the East, as well as restored in the West. Bird ecology studies need also a better co-operation with the
archaeozoological and historical research to take into consideration past conditions which could also have influenced the

present-day life patterns of European birds.
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INTRODUCTION

The three

zones (mediterranean, nemoral and boreal) in Europe

main longitudinal biogeographical
are internally fairly uniform. The east-west extension
of the boreal and nemoral zones ("nemoral" — non-
mediterranean, mainly lowland, part of the temperate
zone) is not disrupted by any north-south running
mountain barrier so typical of Americas. In spite of
this, and apart from the well known south-north
gradient in the nature and intensity of human post-
glacial colonization, also a longitudinally oriented
gradient in species richness seems to occur in the
avifauna.

In this paper, which develops the line of reasoning
briefly expressed earlier (Alerstam 1985, Blondel &
Farre 1988, Tomialojc & Wesotowski 1990, Fuller 1995,
Angelstam et al. 1997, Mikusinski 1997), the focus will
be on the E-W (precisely: NEE-SW W) gradient in the
present-day patterns of forest bird richness and bird
community composition across Europe. The presence
of this gradient has never been documented and ex-
plained satisfactorily. Two kinds of questions will be
addressed here:

1) Is the E-W gradient in the European bird species
richness a real phenomenon?

2) What kind of factors were responsible for such a

pattern: natural (and which) or anthropogenic ones,
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or both of them in a combination? In what proportion
did they contribute to producing the present-day
pattern?

METHODS AND RESULTS OF ANALYSIS

Before comparing the avifauna of the western and
eastern part of Europe it should be made sure that it
is methodologically justified. Considering the com-
mon history of bird fauna in the Western Palearctic
(Blondel & Mourer-Chauvire 1998) this is indeed the
case. Strong evidence for general uniformity of the
European Lowland from England to the Ural Mts. can
also be found in environmental measures: the topog-
raphically, edaphically and climatically comparable
conditions extend along the E-W (precisely: NEE-
SWW) axis almost unbroken (Stanners & Bourdeau
1995). Moreover, the comparable western and eastern
climatic conditions — e.g. a uniform pattern in the
summer temperatures and in climatic precipitation
deficit (see maps in Jahn 1991 and Stanners & Bour-
deau 1995), have produced a remarkable uniformity
in plant species richness (Barthlott et al. 1996), in the
identity or close-relatedness of forest-forming tree
species (oaks, lime, hornbeam, pine, alder, elms,
birches, beeches), as well as in the similarity of the
main forest associations within the whole or large
parts of each of the three European longitudinal
subregional zones (Jahn 1991, Hansson 1992, Latham
& Ricklefs 1993, Ellenberg 1996). It can be assumed
that in broad ecological categories the East differs
from the West much less than it was intuitively
imagined, except for a difference in winter climate,
which has, however, probably little or no influence on
breeding of migratory birds.

Measuring the gradient in bird species richness

For the first time a geographic pattern in the Euro-
pean breeding species richness was visualized by
Monkkonen (1994) in his insightful paper comparing
bird diversity in the Western Palearctic (its western
part only) and eastern Nearctic forests. His paper
failed, however, to reveal a full degree of the east-west
gradient in the European bird species richness because
of some methodological weaknesses. They resulted
from: a) restricting the analysis to the western part of

the continent (up to 35° E, instead of up to the foothills
of Ural Mts., c. 58° E); b) restricting woodland avifauna
to passerines, which are less sensitive to anthropogenic
pressures than other birds, and c) calculating bird dis-
tribution from outdated maps in the field guide by
Bruun et al. (1986), incorrect mainly for Central and
Eastern Europe. Monkkonen's (1994) data (from his
map 1) on the number of woodland passerine species
in each of the 200 x 200 km squares have here been
recalculated into a graph (Fig. 1). A slight W-E increase
in his species richness was real, while a decline in the
areas east of central Poland was an artefact resulting
from outdated information on eastern breeding ranges.
To compensate for this shortcoming, I repeated Monk-
konen's calculation using most recent distribution ac-
counts from Poland and Belarus and have included the

result as a correction into Fig. 1.
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Fig. 1. The average number of woodland passerines breeding in 200 x
200 km squares across the western and central European Lowland
(a — data by Monkkonen 1994, b - corrected data from Belarus,
Poland, part of Lithuania). Values are averages from (two) four
squares forming a latitudinal belt: 1 — Wales, Devon, Somerset and
Bretagne, 2 — England and N. France, 3 — E. Anglia, Belgium,
NE France, 4 — Holland and Germany, etc... up to 10 — E. Poland
and fringe of W. Belarus, 11 — W. Belarus and Lithuania.

To obtain a more rigorous analysis, my other calcula-
tions have been: a) restricted to the topographically and
climatically uniform nemoral belt — the European
Lowland — roughly between 45°N and 57°N, b) ex-
tended to cover all breeding land birds and only after-
wards the woodland avifauna alone, c) cleared of varia-
tion introduced by two confusing factors: the presence of

feral species, and then, the presence of non-woodland
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birds, as strongly dependent on the local variation in the
The well-established
feral species abound only in the West: c. 13 species ver-

inland water-body distribution.

sus only one — Columba livia f. domestica in the East
(Hagemeijer & Blair 1997). Subtracting them gives a net
measure for the remaining avifauna equivalent to the
native species richness. The calculations made for Cen-
tral Europe by Bezzel (1982), when he attempted to
compare the number of species breeding within 300 x
300 km squares (90 000 km2, have here been taken as a
starting point. Having excluded feral species, I have
extended the analysis geographically to incorporate the
data for similar-sized squares covering central England,
eastern Poland and Belarus (Fig. 2A). Within the Russian
territory two regions relatively well studied during 20th
century have been chosen: the Moscow Province and the
Tatarstan Autonomous Republic. In the Moscow Prov-
ince (48 000 km?2 that is more than a half of the standard
square) at least 197 species have been breeding during
that century (Ptushenko & Inozemtsev 1968, updated
after Ilyichev et al. 1987 and notes from "Omitologiya"
journal). This regional avifauna has probably been
somewhat impoverished by the impact of the large ur-
ban agglomeration. For Tatarstan and the neighbouring
territories, c. 70 000 km2 at least 198 breeding plus 3
probably breeding species have been listed; this figure
should probably be corrected upwards to compensate
for a shorter period of intensive research (Askeyev &
Askeyev 1999).

The next step was to compare only the woodland
and woodland-edge avifauna, with birds of small
woodland marshes and peatbogs included. Scrub spe-
cies (e.g. Sylvia communis, S. undata) or open-land spe-
cies only sporadically nesting in young tree-plantations
(Circus cyaneus, Asio flammeus) have been dropped from
this category. Seven samples of woodland avifauna
well studied during the 20th century were at disposal
here (Fig. 2B):

— English woodland within the standard size (90 000
km?2 square (the numbers of breeding species after
Gibbons et al. 1993 and Fuller 1995) — 81 species;

— east Germany woodland within a standard square
embracing Mecklenburg, part of Brandenburg and a
small part of the Polish territory (after Klafs & Stubs
1977, Rutschke 1983, Tomiatojé¢ 1990), 103 species;

— two standard size squares for western and eastern
(with the western half of the Biatowieza Forest) Poland

Fig. 2. An east-west gradient of the declining numbers of the Euro-
pean breeding bird species (after Bezzel 1982, extended geographi-
cally and recalculated). A — All land birds, but feral species. The
geographic samples (90 000 km1each) come from: 1 — England,
2 — Belgium, N France, 3 — Holland, W Germany, 4 — E Germany,
5 — W Poland and the Czech Rep., 6 — E Poland, 7 — W Belarus,
8 — Moscow Province (smaller area), 9 — Tatarstan Rep., Russia
(smaller area). B— Woodland and woodland-edge species alone,
data from seven of the above listed samples.

(Tomiatoj¢ 1990, 1995) — 109 and 115 species respec-
tively;

— the western Belarus, a standard size
(Nikiforov et al. 1997) — 127 species;

— the central Russian region — the Moscow province
(48 000 km2), at least 122 species;

— the Tatarstan Republic and neighbouring territories

(c. 70 000 km2 — c. 120 species.

square

Interpretation of the breeding ranges of woodland
birds

Another methodological problem faced during
pan-continental or intercontinental comparisons stems

from the fact that such comparisons are usually based
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on maps of exclusively recent distribution of the spe-
cies, thus ignoring the human confusing impact. In
this paper an attempt has been made to visualize
some dynamics in the historical versus the present
European distribution of some bird species (Fig. 3-6).
Evidence that human factor might be the strongest
force in shifting breeding ranges has been searched
for in the ornithological and archaeozoological data,
as well as in the knowledge of the past forms of forest
management. Palaeo-ornithological studies have
proved that the Pleistocene and early Holocene Euro-
pean avifauna differed considerably from the present
one (Harrison 1982, Bochenski 1993, Mourer-
1993, Blondel 1990, 1997, Blondel &

Mourer-Chauvire 1998). For the purpose of this pa-

Chauvire

per, however, a shorter time-span of the past few
centuries is considered, during which the extant bird
species have also been changing their distribution.
This is best known for big birds, such as raptors, for-
est grouse species, storks or cranes. Below, a pristine
— or a hypothetically pristine — distribution of four
species and its subsequent transformation under an-
thropogenic stress have been briefly outlined.

1. Capercaillie Tetrao urogallus. Subfossil and early
historical data confirm its pan-continental distribution
between the Middle Ages and the 17th century (Glutz
et al. 1973-93, Cramp & Simmons 1980, Bochenski
1993, Wyrost 1994). The Capercaillie may serve as an
example of a species that has retreated from much of
Europe (Fig. 3) undoubtedly under the pressure of
anthropogenic factors: habitat loss, forest management
and hunting. There is equally strong evidence (Glutz et
al. 1973-93, Cramp & Simmons 1980, 1983, Cramp
1985-92, Blondel & Vigne 1993) that also other species
once retreated from a part of Western Europe, either
under the pressure of persecution or as a result of an-
thropogenically-induced habitat loss. These were the
following among woodland and woodland-edge birds:
Ciconia nigra, C. ciconia, Grus grus, Tetrao tetrix, Bonasa
bonasia, Haliaeetus albicilla, Aquila chrysaetos, A. pomarina,
Circaetus gallicus, Milvus milvus, M. migrans, Pandion
haliaetus, Falco peregrinus, Bubo bubo, Dryocopus martius,
Corvus corax. Some of them have later recovered or
been just recently recovering from their low numbers.

2. Lesser Grey Shrike Lanius minor. The species oc-
curring in open landscape and along woodland edges
had apparently to colonize deforested parts of central

and western Europe during earlier centuries. Then,
during the last hundred years it experienced a strong
decline and marked range contraction. Data at hand
indicate that once it was much more widespread (Fig. 4
drawn independently of a remarkably similar map by
Kristin 1998) than it is shown in traditional handbooks.
For Central and part of Western Europe this is a well
documented fact while for the remaining part of West-
ern Europe a working hypothesis to be checked by
future archaeozoological research. The species with-
drawal from the north-western part of its range is
thought to have been triggered by man-caused habitat
deterioration, including a decline in big insect fauna
(Hagemeijer & Blair 1997). Again, it is partly docu-
mented, partly suspected, that some other species, like
Aquila adalberti, Aquila clanga, Hieraaetus pennatus, Falco
vespertinus (?7), Otus scops, Coracias gamdus, Upupa epops,
Lanius excubitor, Luscinia svecica, have also once re-
treated from the West because of several forms of hu-
man pressure, large scale drainage of marshy forest
edges and/or deterioration of their food supplies

among them.

3. W hite-backed Woodpecker Dendrocopos leucoto

Its distribution map (Fig. 5) addresses the following
questions, which go even more ahead than Mikusin-
ski's (1997) very true conclusion on a general decline in
western populations of European woodpeckers: a) was
this species once breeding across most of France, Low
Countries and in the British Isles (which is again a hy-
pothesis testable by archaeozoological research) and b)
what was the cause of its retreat? Being the most de-
pendent on decaying deciduous timber of all wood-
peckers (Wesotowski & Tomialojé 1986, Aulen 1988,
Mikusinski 1997), this species has probably failed to
survive the consequences of westem-European wood-
land management, which from the mediaeval times
until the mid-20th century was depriving those woods
of decaying timber (Rackham 1980). Recent isolated
breeding sites or ephemeral findings of this species,
alongside some vague records from old German litera-
ture, all suggest that once it must have occurred not
only in the Oder/Odra and Warta valleys but also
along the German section of the Baltic coast (Klafs &
Stubs 1979, Glutz & Bauer 1980, Rutschke 1983,
Tomialoj¢ 1990). Some arguments suggest its possible
former distribution across the European Lowland,
down to the Pyrenees (where this species still occurs)
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and Corsica (where it formerly occurred — J. Blondel,
in lit.), including the once extensive ancient beech, oak-
beech, oak-hombeam and riparian western woodland.
There seems to be no alternative limiting factor but
forest management which could have prevented west-
ern distribution of this quite versatile species that in the
East populates all deciduous and mixed deciduous-
coniferous old woodland types, southern and boreal, in
both the lowlands and in the mountains. Like most
other woodpeckers, and first of all like the Three-toed
Woodpecker Picoides tridactylus (Mikusinski 1997), the
species has survived only in less managed mountain or
eastern swampy forests. Judging from the newest pol-
icy, if some forest patches were left unmanaged and
once intensively cultivated stands renaturalized, also
this species would predictably recover even in the
lowlands, like this is the case with the Black Wood-
pecker (Mikusinski 1997).

open, as in the case of wood-pasture and coppice-with-
standards techniques (cf. Rackham 1980, Fuller 1990,
1995, Peterken 1996). On the mainland, quite similarly,
or later "Mittelwald"
management, which once prevailed across the German
1978, 1996), also
caused that well into the 20th century in most of west-

the mediaeval "Niederwald"

Lowland (Thomasius Ellenberg
ern Central Europe the deciduous woodland was too
young for this species. Hard-timber trees, oaks, beeches
and hornbeams, are known to develop natural cavities
only at a very old age (Sandstrom 1992, Scherzinger
1996). For centuries such an age was only exceptionally
and locally allowed to be reached under the wood
pasture or shelterwood management regime (Ferry &
Frochot 1970,1990), yet those stands were probably too
open for the species. Only since the middle 20th cen-
tury some patches of dense high-forest, old enough to
contain numerous cavities, have started to re-appear in

4. Collared Flycatcher Ficedula albicollis. The Ficeduldthe western- and central-European lowlands as nature

flycatchers are another victim group of the past forms
of forest management (Fuller 1995), or at least the Col-
lared Flycatcher Ls. Its recent distribution (Fig. 6) and
habitat requirements suggest that in the past the spe-
cies occurrence in north-western and central Europe
was much wider. This suggestion finds support in the
19th century records on its local breeding in Branden-
burg, Mecklemburg and Pommern/Pomerania (Klafs
& Stubs 1979, Rutschke 1983, Tomiatoj¢ 1990), hints
once doubted or long ignored in the recent literature.
The species is a typical and numerous breeder in very
old oak-hornbeam and ash-alder stands in the low-
lands, as well as in various types of old beech and oak
forests in the upland and mountain elevations (Glutz &
Bauer 1993). In view of its being not very selective
about forest association type, the absence of the Col-
lared Flycatcher from the West is surprising. On the
other hand, the species depends strongly on dense-
canopied, shadowy old-growth treestands abundant
with tree-holes, which are necessary for widely scat-
tered but very dense "source" populations to be built.
Contrarily, its small isolated relict or "satellite" popu-
lations, have no chance to persist even in otherwise
suitable, but too small for a viable population, patches
of a proper habitat. And thus, the reason for its absence
from NW Europe lies in woodland management,
which for centuries have kept those woods poor in

natural holes (coppice) or with the main canopy too

reserves or national parks. Such isolated "islands" have
apparently failed so far to be colonized by Collared
Flycatchers originating from their distant eastern or
mountain refuges. In addition to that the main autumn
migratory route of the Collared Flycatcher is to the SSE
(Cramp & Perrins 1993), thus the species never passes
through the deserted NW region. Flycatchers were
suspected to avoid the cool maritime climate of the
British Isles, although the Collared Flycatcher's abun-
dant breeding in the middle of the very cool Baltic Sea
(on the Oland and Gotland islands) undermines such a
supposition and points out to the British forest man-
agement as the main cause.
The White-backed Woodpecker and Collared Fly-
catcher, both populate the forests composed of the
commonest and most widespread trees: beeches, horn-
beam, oaks, birches and lindens. For at least three-four
millennia these trees have been the main forest-forming
species also in the West (Rackham 1980, Jahn 1991,
Ellenberg 1996, Peterken 1996). Therefore, it would be
risky to assume that these bird species, so well adapted
to those tree stands, have always avoided their appar-
ently ideal western habitats just for an unknown rea-
son; there is a strong argument at hand that human
impact has for centuries made west-European forests
unsuitable for them.

The anthropogenic deterioration of woodland could
also have caused the very probable, though barely
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Fig. 3. The Capercailie Tetrao urogallus — its older and recent distribution in Europe. XVII-XX centuries
of regional extinction.

Fig. 4. The Lesser Grey Shrike Lanius minor — its past (+) and recent distribution, as well as a hypothetical
suggestion on former occurrence in the West.
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Fig.5. The White-backed Woodpecker Dendrocopos leucotos m— the present-day and hypothetical past
distribution.

Fig. 6. The Collared Flycatcher Ficedula albicollis— the present-day and hypothetical past distribution.
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documented, retreat from some regions of Western
Europe of other old-growth or marshy-forest breeders.
Such as: Bucephala clangula, Mergus merganser, Tringa
ochropus, Strix uralensis (?), Aegolius funereus, Picus canus
(withdrawal from the lowlands), Dendrocopos medius,
Picoides tridactylus (retreat to mountains), Dryocopus
martius (probable past retreat from the Atlantic fringe
of Europe, including Low Countries and Great Britain),
Apus apus (extinction of its western forest form), Fice-
dula hypoleuca (retreat from some strongly deforested
regions). Some recent colonizations, having apparently
resulted from secondarily increasing mature woodland
coverage in some parts of western Europe, by the fol-
lowing species: Pemis apivorus, Bubo bubo, Drycopus
martius, Ficedula hypoleuca, Regulus ignicapillus (Hage-
meijer & Blair 1997), may actually be re-colonizations.

BIRD SPECIES RICHNESS ALONG THE E-W AXIS

Most European lowland bird species have the trans-
Palaearctic or the Holarctic distribution type because of
Pliocene-Pleistocene  history
1961). Therefore,
mostly the same species formed the bulk of westem-

virtually  the
throughout the continent (Voous

same

and eastem-European avifaunas originally. A few pairs
of closely-related species replacing each other in both
parts of Europe (like
corone/comix, Phylloscopus boneUi/sibilatrix, Regulus igni-

Picus viridis/canus, Corvus
capillus/regulus etc.) failed to differentiate the overall
species richness. This aspect has been omitted from the
paper as it does not help with explaining the gradient
pattern.

In spite of such, generally true, generalization, it has
long been realised that in recent times the western avi-
faunas and bird communities of Europe have been
tending to be less species-rich than the eastern ones.
Geographical differences could be traced in maps
showing the species richness of either the woodland
passerine group (Monkkonen 1994) or of all breeding
land birds (Fig. 5 in Hagemeijer & Blair 1997). In both
cases, however, the picture was obscure: the S-N and
the E-W gradients were barely conspicuous. Instead,
the maps documented a slightly lower species richness
at the margins of the continent: along its Mediterra-
nean, Atlantic (including British Isles) and North-Sea

coastal regions.

The pattern becomes more noticeable when cor-
rected data from central and eastern Europe are intro-
duced (Fig. 1). They reveal a clear gradient: higher
species numbers of woodland passerines in eastern
than in western areas, the difference being statistically
significant (rs= 0.67, p = 0.024, Spearman rank correla-
tion) in the case of corrected eastern values while it was
non-significant for Monkkonen's (1994) original data
(p = 0.56). Independent comparison of recent data on
distribution of all native land birds confirms that the
overall breeding bird richness does increase east-
wards (Fig. 2A), forming a highly statistically signifi-
cant (rs= 0.93, p = 0.0003) gradient. The highest num-
ber of breeding land species (218) occurs within the
square covering the western half of Belarus, but high
values may also be typical of the central and eastern
parts of European Russia. In both regions, around
Moscow and Kazan, almost 200 bird species were
found to breed in this century, c. 120 of them being
woodland or woodland-edge birds (Ptushenko &
Inozemtsev 1968, Ilyichev et al. 1987, Askeyev &
Askeyev 1999), though even these figures, very high as
for Europe, may still be incomplete, being obscured by
an impact of Moscow agglomeration and smaller
sample size.

The next step in the analysis, a comparison of the
species richness for the woodland and woodland-edge
avifauna alone, offers a similar picture (Fig. 2B), with
differences statistically significant (r = 0.67, p = 0.21).
Again, the highest values of woodland species richness
occur in the central and probably (incomplete samples)
in the eastern part of the continent. Still more detailed
approach was that by Mikusinski (1997) and Mikusi-
nski & Angelstam (1997), who documented a decline in
woodpecker species richness alongside E-W gradient.

All comparisons, have revealed a conspicuous E-W
decrease of species richness in all the categories of
European birds taken into analysis: land birds, wood-
land birds, woodland passerines, and the woodpecker
guild. Considering woodland birds alone, the results
surpass Fuller's (1995) conclusion that there are some
30 species occurring in woods of central Europe but not
in Britain (nor in the western part of the mainland, e.g.
northern France, Fig. 2A). Moreover, there is not a sin-
gle species that is confined to British nemoral wood-
land. As one reaching farther to the East, my analysis
shows that the west-European woodland avifauna
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is actually poorer by 39-46 species (Fig. 2B), or by
32-36%, than that of the areas eastwards of Belarus

(120-127 species assumed as a total).

WHY FEWER WOODLAND BIRD SPECIES IN
WESTERN EUROPE?

Two groups of historical factors might be involved
in producing the pattern:

1) natural factors (e.g. a biogeographical effect of a
smaller size of western versus eastern part of Europe),
already originally resulting in a more diverse eastern
avifauna which either better managed to evolve and
survive the glaciations or to adapt to a more diverse
eastern woodland: coniferous + deciduous + mixed
(Monkkonen 1994);

2) secondary (anthropogenic) factors, resulting in
more frequent recent regional extinctions of woodland
species in the West and South than in the East. Part of
this process might have taken place centuries or mil-
lennia ago, with no written record available.

Even in pristine times westernmost Europe might
have had fewer bird species, owing to palacohistorical
events and/or smaller and more uniform area of the
western glacial refuge (a possible “peninsula effect"—
ct. Taylor & Regal 1978) than the eastern one (Harrison
1982, Blondel & Mourer-Chauvire 1998, Monkkonen
1994). An indication of such a possibility can be seen in
a slightly higher numbers of woodland-inhabiting
small representatives of the following genera: Falco (4
western vs. 5 eastern species), Acrocephalus (1 vs. 3 sp.,
if including the caligata form) and Phylloscopus (3-4 vs.
5) warblers, Ficedula (1-2 vs. 3), Parus (6 vs. 7), Emberiza
(4 vs. 4-6 7). Such a regularity cannot be a result of the
anthropogenic extirpation of those small passerines
from the West because they, except for Ficedula albicol-
lis, easily adapt to secondary conditions. So, even if
some natural factor had contributed to western wood-
land avifauna impoverishment, it would have pro-
duced a reduction by no more than a dozen or so spe-
cies, which is c. 10% less than in the East (Fig. 7).

Of recent natural climatic factors, only winter se-
verity shows a distinct east-west gradient. The differ-
ence in climatic parameters — winter temperatures
milder in the West than in the East and/or snow cover
absent in the West while deep in the East — fails, how-

ever, to explain why bird species richness is higher in
the East. A negative relationship could rather be ex-
pected because: 1) other severe climate zones (boreal or
alpine) have fewer, not more, bird species; 2) most
birds of the nemoral zone are summer visitors, which
makes them hardly exposed to the winter climate of
breeding grounds. If so, why, in spite of a uniform
climatic and ecological background, does the European
woodland avifauna differ geographically? Originally
slight East-West differentiation in species richness must
have later been strengthened by a secondary factor —
human impact. Europe has experienced the pressure of
one of the longest-lasting and most intensive human
pressures, chiefly in the Mediterranean region (Goudie

14C
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Fig. 7. Breeding species richness of European woodland birds
alongside E-W gradient (a model). A — present-day species num-
bers, B— human-caused loss of species, C — near-pristine number of
breeding species.

1986, Blondel 1990, Blondel & Aronson 1999). Deep
transformation of European woodland was caused
already by ancient civilizations (Thirgood 1981), owing
to burning and felling, timber and forest litter collect-
ing, grazing and browsing by domestic animals (Goudie
1991, Blondel & Vigne
1993). In the nemoral zone this impact, though also

1986, Ralska-Jasiewiczowa

traced from the Neolithic, was more recent than in the
Mediterranean region and more diversified geographi-
cally in timing and intensity (Thirgood 1981). It reached
its culmination locally in the North-West during the
18th century (Jahn 1991), in central Europe in the 19th
century (Ellenberg 1996), while in the East still more

recently. This resulted in regional differences in ad-
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vances of deforestation, woodland fragmentation, reju-
venation and in a large-scale replacement of deciduous
treestands with recently prevailing coniferous ones or
vice versa (Jahn 1971). Though anthropogenic impact
was once superimposed on the changes triggered by
natural climatic fluctuations (Huntley 1993), yet during
the last two millennia of warmer (Scandian and
Neoatlantic) climate, and mostly during the last 900
years of its cooler Pacific phase, the European climatic
conditions fluctuated less than before. Though anthro-
pogenic factor became gradually the predominant
changing force, two categories of factors — natural and
anthropogenic — acted intermittently or in a cumula-
tive way.

The presented earlier four detailed examples of past
changes in bird species distribution, as well as the cases
of other (c. 30) species, strongly suggest that the human
impact must have reduced considerably the local or
regional bird species richness in the west-European
woodland while not so much in the East. A similar
argument, though from a narrower perspective, was
expressed by Wilson (1977), who suggested that the
impoverishment of the Irish woodland avifauna re-
sulted largely from anthropogenic deforestation and
transformation of those woods, while only to a lesser
degree from Ireland's insularity. Interpretation of this
kind was applied to account for the distinctiveness of
some British data when confronted with the Bialowieza
Forest results (Tomialoj¢ & Wesotowski 1990, We-
sotowski & Tomiatojc 1995), with some detailed reser-
vations based on climatic basis (unequal level of hu-
midity) expressed by Fuller (1995).

The broad pattern in the age and intensity of human
impact, even if irregular and patchy, appears to be
negative to that in the bird species richness. To check
this, the data on land bird species richness increasing
castwards (Fig. 2A) were compared with the human
population density declining eastwards (or to NEE).
The latter values have been calculated (as weighed aver-
ages) from the map by Stanners & Bourdeau (1995) for
the same nine 300 x 300 km squares. Both factors appear
strongly negatively correlated (rs = -0.91, p = 0.005,
Spearman rank correlation). When replacing rural
human density of c. 90 persons/km2in the Moscow
Province alone with the averaged value of c. 270 pers./
km?2for the Province plus Moscow agglomeration, then
still rs=-0.79, p = 0.01.

Most would agree that of the 39-46 bird species
missing from western woodland the bulk have re-
treated under the pressure of humans. Though both
factors, natural and anthropogenic, have undoubtedly
were involved (Fig. 7), yet, the human impact was
responsible for 2/3 to 3/4 of the regional extinction
cases, which means that mainly "artificial" impover-
ishment of the western bird species richness prevailed
(cf. Wilson 1977, Blondel & Farre 1988, Tomialojc &
Wesotowski 1990, Mikusinski 1997, Mikusinski & An-
gelstam 1997). The situation in a part of Europe ap-
pears, thus, similar to that one found in oceanic insular
avifaunas, once also thought to remain in a natural
state until white-men colonization (Olson & James
1984). Consequences of this finding may be quite seri-
ous: the west-European sophisticated analyses of bird
distribution and species richness may deal largely with
the secondary state of avifauna, which deviates consid-
erably from the pristine state. Generalisations of west-
ern patterns to the continent-wide scale may thus be

groundless.

BREEDING BIRD COMMUNITY COMPOSITION

Not only whole avifaunas, but also many west-
European local woodland bird communities no longer
contain their original set of species. Such groups like
storks, crane, big raptors and owls, several species of
wood grouse, woodpeckers, some flycatchers, etc., are
secondarily lacking in the West. Therefore the present-
day western communities should only cautiously be
regarded as models of the natural ecological patterns,
or results of evolutionary processes, silently assumed
as little disturbed. The warning expressed by Lack
(1965) and Elton (1966) as
"naturalness" of British woods, later strengthened by
Fuller (1995), Peterken (1996) and Perrins (1998),
should be kept in mind when attempting analyses of

concerns the limited

the west-European bird communities and avifaunas.
The more so that the notion of "naturalness" is relative:
what seems natural for the British or Dutch conditions,
like e.g. the Wytham Wood near Oxford once was for
D. Lack (1965), it may still be far from natural state in
the pan-European context. The differences seem to be
especially deep between younger successional stages
(more human disturbed) while the rarely preserved
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avifauna of mature forest (less disturbed) is almost
identical across most of the south-western and central
Europe (Blondel & Farm 1988).

Detailed comparisons of the bird community com-
position from the Bialowieza Forest or southern Swe-
den, assumed to represent a near-pristine state, with
the British woodland bird assemblages (Tomiatojé et al.
1984, Alerstam 1985, Tomialoj¢ & Wesotowski 1990,
Fuller 1995), have documented that western communi-
ties are not only less species-rich, being poorer in big
and shy forms, but also composed in higher proportion
of the species which have developed (secondarily?)
dense or very dense breeding populations. Prolonged
absence of some core species may have serious conse-
quences for the rest of community. If some important
community members were regionally absent for many
bird generations, then this partial release from competi-
tors or predators might influence the abundance of the
remaining species (e.g. Perrins 1998). The latter appar-
ently include birds such as the Blackcap Sylvia atricap-
illa, Robin Erithacus rubecula, Blackbird Turdus merula,
Song Thrush T. philomelos, Mistle Thrush T. viscivorus,
Dunnock Prunella modularis, Wren Troglodytes troglo-
dytes or Woodpigeon Columba palumbus. In western
Europe, mainly in the British Isles, part of northern
France and in Low Countries, these species hold re-
markably dense populations, often incomparable with
the eastern ones (Simms 1971, Tomiatoj¢ 1980, We-
sotowski 1983, Cramp 1988, 1992, Cramp & Perrins
1993, Tomialoic et al. 1984, Tomiatoj¢ & Wesolowski
1990, Fuller 1995).

The community composition pattern of the type: less
breeding species but higher abundance of the remaining
ones is widespread among the plant and animal assem-
blages which have undergone the process of synanthro-
pisation (Sukopp 1969, Tomialojé & Profus 1977, Tischler
1980, Bezzel 1982, Komas 1983). Such pattern may be
consistent, however, also with alternative assumption
about the natural character of differences. Theoretically,
the latter might result either from:

— British insularity, although the bird communities
from the western mainland woods seem to be similar
to the British ones (this should be proved beyond
doubt in France, Belgium or the Netherlands),

— milder oceanic climate of the West, allowing for
resident life which in turn may allow to built-up high
densities, or

— from different forest structure shaped wunder
(natural) conditions of a more humid climate and de-
void of snowy winters, but equally well it may result
from human-caused absence of big herbivores.
Woodland structural modifications harmful to hole-
nesters, may by themselves be directly beneficial to
crown-, bush- or lower-canopy-dwellers (Fuller 1995).
This alternative should be analysed in detail and tested
by field experiments. Also in this case it would be im-
portant to find out to what extent the present structure
of western bird communities is a near-pristine feature
resulting from oceanic climate or from its consequences
for the composition and structure of local vegetation,
and to what degree it is a secondary feature due to
either making use of favourable man-made changes in
the structure and character of the breeding or wintering
habitat, or via filling empty ecological niches after hu-
man removal of important predators and competitors.
collected across

More evidence, the continent, is

needed on these points.

THE FUTURE PAN-CONTINENTAL RESEARCH

The adjective "natural", so abused with reference
to woodland avifauna, may be misleading, as the
major part of European nature is no longer pristine.
Though in theory everybody acknowledges this dan-
ger, yet, in the everyday research activity most stu-
dents tend to ignore anthropogenic disturbance. The
ecological patterns described on the example of the
west-European bird communities are too often con-
sidered to represent the whole European continent, or
assumed to be natural (near-pristine). In fact, many
results reflect only the situation typical of deeply
transformed Atlantic region, with its secondary state
of avifauna. Contrarily, little is known about the pris-
tine or near-pristine state of the European woodland
avifauna, its remnants preserved in the remote East,
South-East or North. Ancient forests, as situated far
from academic centres, are too rarely chosen for
studies, only occasionally offer a reference point for
research conducted in secondary habitats. Even in the
East and North such near-pristine sites are far from
academic centres, which makes intensive field work
hardly possible. The results from the West strongly
exceed qualitatively and quantitatively the amount of
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data from the East. Consequently, intercontinental
studies (North America vs. Europe), though meth-
odologically valuable (Monkkonen 1994, Martin &
Clobert 1996), suffer from overlooking the fact that
the knowledge of even the mere bird distribution is in
different parts of Europe hardly comparable directly.
The geographical lack of balance between the amount
and quality of data available causes a widespread
bias in the knowledge of the European bird ecology.
It causes that conclusions of some wide syntheses
cannot be true unless as Europe one will unjustifiably
understand its atypical westernmost fringe.

From this evaluation a recommendation for future
studies can be derived. Only pan-continental studies
would help to replace the western-biased knowledge
with a balanced all-European synthesis (cf. Angel-
stam et al. 1997). A hypothesis on the anthropogenic
impact, on its timing, intensity and extent, as the cru-
cial factor for the European bird communities and
species life histories, should be taken as a starting
point for pan-continental studies of forest bird ecol-
ogy. Comparable sets of data should be collected
from a spectrum of habitats, but later carefully allo-
cated into at least three main degrees of habitat trans-
formation: near-pristine extensive forests — frag"
mented secondary woods — human-shaped rural
and urban green areas.

Very urgent is an internationally supported re-
search concentrated on the attempts to define the fac-
tors still acting in last remnants of the ancient European
forests, because:

1) Identification of what is primaeval and what sec-
ondary in bird life becomes a priority; with the prog-
ress of time the difference between these two states will
be less and less clear.

2) Contrarily, the secondary (synanthropic) set of
conditions will be spreading and strengthening, hence
studying it just now is less even if un-
doubtfully useful.

urgent,

PRESERVATION/RESTORATION OF LITTLE-
DISTURBED WOODLAND SITES

For pan-European studies of woodland ecology re-
gional co-occurrence of both types of conditions, the
near-pristine and the secondary (synanthropic) ones, in

all the main biogeographical subdivisions of the conti-
nent is fundamental. While there are equivalent urban
zones in the West and in the East, there are no patches
of a near-pristine woodland in the West comparable to
the eastern ones. Preservation of a few big (c. 500 km)
forest complexes, located on fertile lowland soils, suffi-
ciently protected to serve as "zero models" for research
and nature-mimicking forest management (Nilsson
1992, Scherzinger 1996), is of critical importance for
further advances in European woodland ecology. In
western and south-western Europe, where no undis-
turbed woodland is left, some programmes of "ancient
woodland" restoration should be launched. After a few
human generations such patches would become impor-
tant research laboratories. The Dutch endevours to
restore the Hoge Veluwe national forest (on poor and
much polluted soils, unfortunately) or the efforts to
create some municipal forests in England demonstrate
that woodland restoration/renaturalization is a realistic
task. The "ancient woodland" models should be re-
stored/renaturalized at least in — after Jahn's (1991)
terminology: — the Atlantic type of broad-leaved de-
ciduous lowland forest,

— the Mediterranean (west, middle and east) low-
land forests,

— the European (west-central) lowland forest

— the Boreoatlantic (Scottish) Caledonian pine forest.

The ever growing impact, on the European wood-
land, of human activity and of the resultant climate
change urges for far-sighted, generous and quick na-

ture conservation decisions.
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STRESZCZENIE

[Gradient wschod-zachod w rozmieszczeniu i r6zno-
rodnosci gatunkowej le§nych ptakéw Europy]

W obrebie Nizu Europejskiego, mimo znacznej jed-
norodno$ci warunkow edaficznych, klimatycznych,
botanicznych i lesnych, uwidacznia si¢ wyrazny gra-
dient wschdod-zachod w sktadzie awifauny. W kierun-
ku zachodnim maleje bogactwo gatunkowe ptakow
(Fig. 11 2), w tym zwtlaszcza le§nych, a wzrasta liczba
gatunkow o wysokiej gestosci populacji. Zréznicowa-
nie to moze by¢ wynikiem dzialania czynnikéw natu-
ralnych, wpltywu czlowieka, albo tez oddziatywan obu
doktadniej

przeanalizowanych przyktadach czterech gatunkow

kategorii czynnikéw réwnoczesnie. Na
(gluszca, dzierzby czamoczelnej, dzigciota biatogrzbie-
tego i muchotéwki biatoszyjej, Fig. 3-6) wykazano, ze
wiedza o dawnym iobecnym rozmieszczenie poszcze-
golnych gatunkow zawiera wskazowki sugerujace
zaistnienie w przeszto$ci powaznych zmian w ich za-
siggach legowych. Catkowite wycofanie si¢ pewnych
gatunkow lub silne zredukowanie zasigegu lggowego
w zachodniej cze$ci kontynentu innych zwykle miato
antropogeniczna przyczyn¢. Zubozona awifauna le-
gowa lasow (z gatunkami obrzezy lasow ile$nych btot)
zachodu Europy, nie tylko Wysp Brytyjskich, lecz takze
pdéinocnej Francji, z Belgia i Holandia, liczy dzi$ zale-
dwie ok. 81 gatunkow, wobec 127 gniazdujacych w za-
chodniej Bialorusi, i co najmniej 120 gatunkow w re-
gionie moskiewskim oraz wokoét Kazania w Tatarsta-
nie. Sposréd brakujacych lub prawie nieobecnych dzis
na Zachodzie 39-46 gatunk w tylko ok.12-14 zapewne

nigdy tam nie wystgpowalo w czasach polodowco-
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wych, i to z przyczyn najprawdopodobniej natural-
nych. Sa to glownie drobne gatunki ptakéw wrdblo-
wych, znanych ze swej plastyczno$ci w wybidrczosci
siedliskowej. Dla pozostatych istnieja dowody lub po-
srednie poszlaki sugerujace, ze formy reprezentujace
glownie ptaki wigksze i bardziej ptochliwe, jak bociany,
zurawie, ptaki drapiezne i duze sowy, kuraki lesne,
dzigcioty oraz muchotéwki, niegdy$ na Zachodzie
takze byly znacznie szerzej rozprzestrzenione. Wycofa-
ty si¢ stamtad pod wptywem czlowieka: wskutek wy-
tepienia, badz wskutek antropogenicznych zmian w roz-
mieszczeniu i w charakterze ich biotopow legowych.
Zmiany te w znacznym stopniu mogty zaj$¢ jeszcze
zanim rozpoczegto najwczesniejsze badania ornitolo-
giczne. Fauna le$Snych ptakéw Zachodniej Europy jest
wigc daleko silniej zubozona przez odzialywanie
cztowieka (Fig. 7), niz to dotad sobie wyobrazalismy.
Dlatego opisywane na przyktadzie zachodnioeuropej-

skich zespotow ptakéw prawidtowosci ekologiczne

moga si¢ okaza¢ mocno znieksztalconymi zjawiskami
wtornymi, a sklad ilo$ciowy tych zbiorowisk moze
mieé¢ proporcje liczbowe powaznie odbiegajace od
stanu naturalnego.

Dzisiejsze warunki polityczne po raz pierwszy
stwarzaja mozliwos$¢ realizowania ogdlnoeuropejskich
programow badawczych, ktore moglyby sprawdzié
stusznosé powyzszych wnioskéw. Badania te powinny
by¢ skoncentrowane zwtlaszcza na opisywaniu zanika-
jacych pierwotnych le$nych ekosystemow i ich stabo
jeszcze zmienionych zespotdow i populacji ptasich na
wschodzie Europy. Doktadniejsze trans-kontynentalne
poréwnania sktadu istruktury odlegtych geograficznie
zespolow 1 populacji ptasich wymagaé¢ jednak beda
odtworzenia kilku wielkich fragmentéw dawnych
lasow Zachodniej Europy, doprowadzenia ich, jako
przysztych terenowych laboratoriéw dla badan ekolo-
gicznych, do stanu bliskiego pierwotnemu i porowny-
walnemu z niektorymi lasami wschodnimi.



XXIII INTERNATIONAL ORNITHOLOGICAL CONGRESS
BEIJING, CHINA, AUGUST 2002

The XXIII International Ornithological Congress will be held in Beijing, China on
11-17 August 2002. The following officers were selected:

Honorary President: Prof. Ernst Sutter (Switzerland),

President: Prof. Walter Bock (USA) [Department of Biological Sciences, Columbia
University, 1200 Amsterdam Avenue, Mail Box 5521, New York, NY 10027,
phone: 1-212-854-4487, fax (o): 1-212-865-8246, (h): 1-212-568-7026, e-mail:
wb4@ columbia.edu].

The Scientific Program Committe for the XXIII International Ornithological Con-
gress has been appointed under the chairmanship of Dr Fernando Spina
[Instituto Nazionale per la Fauna Selvatica, Via Ca'Fornacetta 9, 1-40064 Ozzano
Emilia (BO), Italy, phone: +39-051-65-12-111, fax: +39-051-79-66-28, e-mail:
infsioc@ iperbole.bologna.itl.

General information on the Congress can be obtained via e-mail:
infocenter@ ioc.org.cn, or via the internet at http://www.ioc.org.cn.
Information about the IOC can also be obtained from new home page at
http://www.nmnh.si.edu/BIRDNET/10C/

A i inquiries about the scientific program of the XXIII Congress, as well as com-
ments and suggestions for the general program, plenary lectures and symposia
should be sent to Dr Fernando Spina.

Symposia contributions at the Congress are intended for the general ornitholo-
gist rather than the specialist and should offer updated review papers on recent
developments in a research field. Contributed papers provide a means for indi-
vidual ornithologist to present their most recent findings and ideas to the Con-
gress. Round table discussions are workshops, discussion groups, etc. designed
for exchange of ideas among specialists in a field. Round table discussions
should not be used to present a longer lecture by the organizer of the discussion
group or a series of symposium-type papers.

The Scientific Program Committee is especially interested to solicit high stan-
dard proposals concerned with the contribution of ornithology to biological con-
servation and wildlife management. All proposals should reach the Chair of the
committe within the end of April 2000 at latest.
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