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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 hum an 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, m any 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 m ain  longitud inal biogeographical 
zones (m editerranean , nem oral and  boreal) in Europe 
are internally fairly uniform . The east-w est extension 
of the boreal an d  nem oral zones ("nem oral" —  non
m editerranean , m ainly  low land , p art of the tem perate 
zone) is no t d isru p ted  by  an y  north-south  running  
m ountain  barrie r so typical of Am ericas. In spite of 
this, and a p a rt from  the well know n south-north 
grad ien t in the natu re  and  in tensity  of hum an  post
glacial colonization, also a longitudinally  oriented 
grad ien t in species richness seem s to occur in the 
avifauna.

In this paper, which develops the line of reasoning 
briefly expressed earlier (Alerstam 1985, Blondel & 
Farre 1988, Tomialojc & W esołowski 1990, Fuller 1995, 
Angelstam et al. 1997, M ikusiński 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 
com m unity composition across Europe. The presence 
of this gradient has never been docum ented 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 phenom enon?

2) W hat kind of factors w ere responsible for such a 
pattern: natural (and w hich) or anthropogenic ones,
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or both of them  in a com bination? In w hat proportion  
d id  they contribute to p roducing  the present-day 
pattern?

METHODS A N D  RESULTS OF ANALYSIS

Before com paring the avifauna of the w estern  and 
eastern part of Europe it should  be m ade sure that it 
is m ethodologically justified. C onsidering the com 
m on history of b ird  fauna in  the W estern Palearctic 
(Blondel & M ourer-C hauvire 1998) this is indeed the 
case. Strong evidence for general uniform ity of the 
European Low land from  England to the U ral Mts. can 
also be found in environm ental m easures: the topog
raphically, edaphically  an d  climatically com parable 
conditions extend along the E-W  (precisely: N E E - 
SWW) axis alm ost unbroken  (Stanners & B ourdeau
1995). M oreover, the com parable w estern  and  eastern 
climatic conditions — e.g. a uniform  p a tte rn  in the 
sum m er tem peratures and  in climatic precipitation 
deficit (see m aps in Jahn 1991 and  S tanners & Bour
deau 1995), have produced  a rem arkable uniform ity 
in p lan t species richness (Barthlott et al. 1996), in the 
identity  or close-relatedness of forest-form ing tree 
species (oaks, lime, hornbeam , pine, alder, elms, 
birches, beeches), as well as in the sim ilarity of the 
m ain forest associations w ith in  the w hole or large 
parts of each of the three E uropean longitudinal 
subregional zones (Jahn 1991, H ansson 1992, Latham  
& Ricklefs 1993, Ellenberg 1996). It can be assum ed 
that in broad  ecological categories the East differs 
from the W est m uch less than it w as intuitively 
im agined, except for a difference in w in ter climate, 
w hich has, how ever, probably  little o r no influence on 
breeding of m igratory birds.

M easuring the g rad ien t in  b ird  species richness
For the first time a geographic pattern in the Euro

pean breeding species richness w as visualized by 
M onkkonen (1994) in his insightful paper com paring 
bird diversity in the W estern Palearctic (its western 
part only) and  eastern Nearctic forests. H is 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 w estern part of

the continent (up to 35° E, instead of u p  to the foothills 
of Ural Mts., c. 58° E); b) restricting w oodland avifauna 
to passerines, w hich are less sensitive to anthropogenic 
pressures than other birds, and  c) calculating bird dis
tribution from  outdated  m aps in the field guide by 
Bruun et al. (1986), incorrect m ainly for Central and 
Eastern Europe. M onkkonen's (1994) data (from his 
m ap 1) on the num ber of w oodland 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 w as real, w hile a decline in the 
areas east of central Poland w as an  artefact resulting 
from outdated inform ation on eastern breeding ranges. 
To com pensate for this shortcom ing, I repeated M onk
konen's calculation using m ost 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 num ber 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 m ore rigorous analysis, m y other calcula
tions have been: a) restricted to the topographically and 
climatically uniform nemoral belt — the European 
Lowland — roughly betw een 45° N  and  57° N, b) ex
tended to cover all breeding land birds and only after
w ards the w oodland 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 
inland w ater-body distribution. The well-established 
feral species abound only in the West: c. 13 species ver
sus only one — Columba livia f. domestica in the East 
(Hagemeijer & Blair 1997). Subtracting them  gives a net 
measure for the rem aining avifauna equivalent to the 
native species richness. The calculations m ade for Cen
tral Europe by Bezzel (1982), w hen  he attem pted to 
compare the num ber of species breeding within 300 x 
300 km  squares (90 000 km 2), have here been taken as a 
starting point. H aving 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 tw o regions relatively well studied during 20th 
century have been chosen: the M oscow Province and the 
Tatarstan Autonom ous Republic. In the Moscow Prov
ince (48 000 km 2, that is m ore 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 
som ewhat im poverished by the im pact 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 upw ards to compensate 
for a shorter period of intensive research (Askeyev & 
Askeyev 1999).

The next step w as to com pare only the w oodland 
and w oodland-edge avifauna, w ith birds of small 
w oodland m arshes 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 sam ples of w oodland avifauna 
well studied during  the 20th century w ere at disposal 
here (Fig. 2B):
—  English w ood land  w ith in  the stan d ard  size (90 000 
km 2) square (the num bers of breeding species after 
Gibbons et al. 1993 and  Fuller 1995) — 81 species;
— east G erm any w oodland w ithin a standard  square 
embracing M ecklenburg, part of B randenburg and a 
small part of the Polish territory (after Klafs & Stubs 
1977, Rutschke 1983, Tomiałojć 1990), 103 species;
— tw o standard  size squares for w estern and  eastern 
(with the w estern half of the Białowieża Forest) Poland

Mi l
Fig. 2. An east-west gradient of the declining num bers 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 km1 each) 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 — W oodland and woodland-edge species alone, 
data from seven of the above listed samples.

(Tomiałojć 1990, 1995) —  109 and  115 species respec
tively;
— the w estern Belarus, a standard  size square 
(Nikiforov et al. 1997) — 127 species;
— the central Russian region — the M oscow province 
(48 000 km 2), at least 122 species;
— the Tatarstan Republic and  neighbouring territories 
(c. 70 000 km 2) —  c. 120 species.

Interpretation of the breeding ranges of woodland  
birds

A nother m ethodological problem  faced during  
pan-continental or intercontinental comparisons stems 
from  the fact that such com parisons are usually  based
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on m aps of exclusively recent d istribution of the spe
cies, thus ignoring the hum an  confusing impact. In 
this paper an  a ttem pt has been m ade to visualize 
som e dynam ics in the historical versus the present 
European distribution of som e b ird  species (Fig. 3-6). 
Evidence that hum an factor m ight be the strongest 
force in shifting breeding ranges has been searched 
for in the ornithological and  archaeozoological data, 
as well as in the know ledge of the past form s of forest 
m anagem ent. Palaeo-ornithological studies have 
proved that the Pleistocene an d  early Holocene Euro
pean avifauna differed considerably from  the present 
one (H arrison 1982, Bocheński 1993, M ourer- 
C hauvire 1993, Blondel 1990, 1997, Blondel & 
M ourer-C hauvire 1998). For the purpose of this pa
per, how ever, a shorter tim e-span of the past few 
centuries is considered, d u ring  w hich the extant bird 
species have also been changing their distribution. 
This is best know n for big b irds, such as raptors, for
est grouse species, storks or cranes. Below, a pristine 
— or a hypothetically pristine — distribution of four 
species and its subsequent transform ation un d er an
thropogenic stress have been briefly outlined.

1. C apercaillie Tetrao urogallus. Subfossil and early 
historical data confirm its pan-continental distribution 
betw een the M iddle Ages and the 17th century (Glutz 
et al. 1973-93, C ram p & Sim m ons 1980, Bocheński 
1993, W yrost 1994). The Capercaillie m ay serve as an 
example of a species that has retreated from m uch of 
Europe (Fig. 3) undoubtedly  under the pressure of 
anthropogenic factors: habitat loss, forest m anagem ent 
and hunting. There is equally strong evidence (Glutz et 
al. 1973-93, C ram p & Simmons 1980, 1983, C ram p 
1985-92, Blondel & Vigne 1993) that also other species 
once retreated from a part of W estern Europe, either 
under the pressure of persecution or as a result of an- 
thropogenically-induced habitat loss. These w ere the 
following am ong w oodland and  w oodland-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 G rey Shrike Lanius minor. The species oc
curring in open landscape and along w oodland edges 
had apparently  to colonize deforested parts of central

and w estern Europe during earlier centuries. Then, 
during the last hundred  years it experienced a strong 
decline and m arked range contraction. Data at hand 
indicate that once it w as m uch m ore w idespread (Fig. 4 
d raw n independently of a rem arkably similar m ap by 
Kristin 1998) than it is show n in traditional handbooks. 
For Central and part of W estern Europe this is a well 
docum ented fact while for the rem aining part of W est
ern Europe a working hypothesis to be checked by 
future archaeozoological research. The species w ith
draw al from the north-w estern part of its range is 
thought to have been triggered by m an-caused habitat 
deterioration, including a decline in big insect fauna 
(Hagemeijer & Blair 1997). Again, it is partly docu
m ented, partly suspected, that som e other species, like 
Aquila adalberti, Aquila clanga, Hieraaetus pennatus, Falco 
vespertinus (?), Otus scops, Coracias gam dus, Upupa epops, 
Lanius excubitor, Luscinia svecica, have also once re
treated from the W est because of several forms of hu
m an pressure, large scale drainage of m arshy forest 
edges a n d /o r  deterioration of their food supplies 
am ong them.

3. W hite-backed W oodpecker Dendrocopos leucotos. 
Its distribution m ap (Fig. 5) addresses the following 
questions, which go even m ore ahead than Mikusiń- 
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) 
w hat was the cause of its retreat? Being the most de
pendent on decaying deciduous timber of all w ood
peckers (Wesołowski & Tomialojć 1986, Aulen 1988, 
M ikusiński 1997), this species has probably failed to 
survive the consequences of w estem -European w ood
land m anagem ent, which from the m ediaeval times 
until the mid-20th century w as depriving those woods 
of decaying timber (Rackham 1980). Recent isolated 
breeding sites or ephem eral findings of this species, 
alongside som e vague records from old G erm an litera
ture, all suggest that once it m ust have occurred not 
only in the O d er/O d ra  and  W arta valleys but also 
along the G erm an section of the Baltic coast (Klafs & 
Stubs 1979, G lutz & Bauer 1980, Rutschke 1983, 
Tomialojć 1990). Some argum ents suggest its possible 
form er distribution across the European Lowland, 
dow n to the Pyrenees (where this species still occurs)
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and Corsica (where it form erly occurred — J. Blondel, 
in lit.), including the once extensive ancient beech, oak- 
beech, oak-hom beam  and riparian w estern woodland. 
There seem s to be no alternative limiting factor but 
forest m anagem ent w hich could have prevented w est
ern distribution of this quite versatile species that in the 
East populates all deciduous and  mixed deciduous- 
coniferous old w oodland types, southern and boreal, in 
both the low lands and  in the m ountains. Like most 
other w oodpeckers, and  first of all like the Three-toed 
W oodpecker Picoides tridactylus (Mikusinski 1997), the 
species has survived only in less m anaged m ountain or 
eastern sw am py forests. Judging from the new est pol
icy, if som e forest patches w ere left unm anaged and 
once intensively cultivated stands renaturalized, also 
this species w ould predictably recover even in the 
low lands, like this is the case w ith the Black W ood
pecker (M ikusinski 1997).

4. C ollared Flycatcher Ficedula albicollis. The Ficedula 
flycatchers are another victim group of the past forms 
of forest m anagem ent (Fuller 1995), or at least the Col
lared Flycatcher Ls. Its recent distribution (Fig. 6) and 
habitat requirem ents suggest that in the past the spe
cies occurrence in north-w estern and  central Europe 
w as m uch wider. This suggestion finds support in the 
19th century records on its local breeding in Branden
burg, M ecklem burg and  Pom m ern/Pom erania (Klafs 
& Stubs 1979, Rutschke 1983, Tomiałojć 1990), hints 
once doubted or long ignored in the recent literature. 
The species is a typical and  num erous 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 up land  and m ountain 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 W est is surprising. On the 
other hand, the species depends strongly on dense- 
canopied, shadow y old-grow th treestands abundant 
w ith tree-holes, w hich are necessary for w idely scat
tered bu t 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, bu t too small for a viable population, patches 
of a proper habitat. A nd thus, the reason for its absence 
from NW  Europe lies in w oodland m anagem ent, 
which for centuries have kept those w oods poor in 
natural holes (coppice) or w ith the m ain canopy too

open, as in the case of w ood-pasture and coppice-with- 
standards techniques (cf. Rackham 1980, Fuller 1990, 
1995, Peterken 1996). O n the m ainland, quite similarly, 
the m ediaeval "N iederw ald" or later "M ittelwald" 
m anagem ent, w hich once prevailed across the Germ an 
Lowland (Thomasius 1978, Ellenberg 1996), also 
caused that well into the 20th century in m ost of west
ern Central Europe the deciduous w oodland w as too 
young for this species. H ard-tim ber trees, oaks, beeches 
and  hornbeam s, are know n to develop natural cavities 
only at a very old age (Sandstrom  1992, Scherzinger
1996). For centuries such an age w as only exceptionally 
and  locally allowed to be reached under the wood 
pasture or shelterwood m anagem ent regim e (Ferry &l 
Frochot 1970,1990), yet those stands were probably too 
open for the species. Only since the m iddle 20th cen
tury some patches of dense high-forest, old enough to 
contain num erous cavities, have started to re-appear in 
the western- and  central-European low lands as nature 
reserves or national parks. Such isolated "islands" have 
apparently  failed so far to be colonized by Collared 
Flycatchers originating from  their distant eastern or 
m ountain refuges. In addition to that the m ain au tum n 
m igratory route of the Collared Flycatcher is to the SSE 
(Cram p & 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 m iddle of the very cool Baltic Sea 
(on the O land and G otland islands) underm ines such a 
supposition and points out to the British forest m an
agem ent as the m ain cause.
The W hite-backed W oodpecker and Collared Fly
catcher, both populate the forests com posed of the 
com m onest and m ost w idespread trees: beeches, horn
beam, oaks, birches and  lindens. For at least three-four 
millennia these trees have been the m ain forest-forming 
species also in the W est (Rackham 1980, Jahn 1991, 
Ellenberg 1996, Peterken 1996). Therefore, it w ould be 
risky to assum e that these bird species, so well adapted  
to those tree stands, have alw ays avoided their appar
ently ideal w estern habitats just for an unknow n rea
son; there is a strong argum ent at hand that hum an 
im pact has for centuries m ade west-European forests 
unsuitable for them.

The anthropogenic deterioration of w oodland 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 W oodpecker Dendrocopos leucotos ■— the present-day and hypothetical past 
distribution.
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Fig. 6. The Collared Flycatcher Ficedula albicollis — the present-day and hypothetical past distribution.
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docum ented, retreat from some regions of W estern 
Europe of other old-grow th or m arshy-forest breeders. 
Such as: Bucephala clangula, Mergus merganser, Tringa 
ochropus, Strix uralensis (?), Aegolius funereus, Picus canus 
(w ithdraw al 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 w estern forest form), Fice- 
dula hypoleuca (retreat from som e strongly deforested 
regions). Some recent colonizations, having apparently 
resulted from secondarily increasing m ature w oodland 
coverage in some parts of w estern Europe, by the fol
lowing species: Pemis apivorus, Bubo bubo, Drycopus 
martius, Ficedula hypoleuca, Regulus ignicapillus (Hage- 
meijer & Blair 1997), m ay actually be re-colonizations.

BIRD SPECIES RICHNESS ALONG THE E-W  AXIS

Most European low land bird species have the trans- 
Palaearctic or the Holarctic distribution type because of 
virtually the sam e Pliocene-Pleistocene history 
throughout the continent (Voous 1961). Therefore, 
mostly the sam e species form ed the bulk of westem - 
and eastem -European avifaunas originally. A few pairs 
of closely-related species replacing each other in both 
parts of Europe (like Picus viridis/canus, Corvus 
corone/comix, Phylloscopus boneUi/sibilatrix, Regulus igni- 
capillus/regulus etc.) failed to differentiate the overall 
species richness. This aspect has been om itted from the 
paper as it does not help w ith 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 com m unities of Europe have been 
tending to be less species-rich than the eastern ones. 
Geographical differences could be traced in m aps 
showing the species richness of either the w oodland 
passerine group (M onkkonen 1994) or of all breeding 
land birds (Fig. 5 in Hagemeijer & Blair 1997). In both 
cases, however, the picture w as obscure: the S -N  and 
the E-W  gradients w ere barely conspicuous. Instead, 
the m aps docum ented a slightly lower species richness 
at the m argins of the continent: along its M editerra
nean, Atlantic (including British Isles) and North-Sea 
coastal regions.

The pattern becomes m ore noticeable w hen cor
rected data from central and  eastern Europe are intro
duced (Fig. 1). They reveal a clear gradient: higher 
species num bers of w oodland passerines in eastern 
than in western areas, the difference being statistically 
significant (rs = 0.67, p  = 0.024, Spearm an rank correla
tion) in the case of corrected eastern values while it was 
non-significant for M onkkonen 's (1994) original data 
(p = 0.56). Independent com parison of recent data on 
distribution of all native land birds confirms that the 
overall breeding bird  richness does increase east
w ards (Fig. 2A), form ing 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 m ay also be typical of the central and eastern 
parts of European Russia. In both regions, around 
M oscow and Kazan, alm ost 200 bird species were 
found to breed in this century, c. 120 of them  being 
w oodland or w oodland-edge birds (Ptushenko & 
Inozemtsev 1968, Ilyichev et al. 1987, Askeyev & 
Askeyev 1999), though even these figures, very high as 
for Europe, m ay still be incomplete, being obscured by 
an im pact of M oscow agglom eration and smaller 
sam ple size.

The next step in the analysis, a com parison of the 
species richness for the w oodland and w oodland-edge 
avifauna alone, offers a sim ilar picture (Fig. 2B), with 
differences statistically significant (r = 0.67, p  = 0.21). 
Again, the highest values of w oodland species richness 
occur in the central and probably (incomplete samples) 
in the eastern part of the continent. Still m ore detailed 
approach w as that by M ikusiński (1997) and Mikusi- 
ński & Angelstam (1997), w ho docum ented a decline in 
w oodpecker 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, w ood
land birds, w oodland passerines, and the woodpecker 
guild. Considering w oodland birds alone, the results 
surpass Fuller's (1995) conclusion that there are some 
30 species occurring in w oods of central Europe bu t not 
in Britain (nor in the w estern part of the m ainland, e.g. 
northern France, Fig. 2A). M oreover, there is not a sin
gle species that is confined to British nem oral w ood
land. As one reaching farther to the East, m y analysis 
show s that the w est-E uropean w oodland  avifauna
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is actually poorer by 39-46 species (Fig. 2B), or by 
32-36%, than that of the areas eastw ards of Belarus 
(120-127 species assum ed as a total).

WHY FEWER W OODLAND BIRD SPECIES IN 
WESTERN EUROPE?

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

1) natural factors (e.g. a biogeographical effect of a 
sm aller size of w estern versus eastern part of Europe), 
already originally resulting in a m ore diverse eastern 
avifauna w hich either better m anaged to evolve and 
survive the glaciations or to adap t to a m ore diverse 
eastern w oodland: coniferous + deciduous + mixed 
(M onkkonen 1994);

2) secondary (anthropogenic) factors, resulting in 
m ore frequent recent regional extinctions of w oodland 
species in the W est and  South than in the East. Part of 
this process m ight have taken place centuries or mil
lennia ago, w ith no w ritten record available.

Even in pristine times w esternm ost Europe m ight 
have had fewer bird species, owing to palaeohistorical 
events a n d /o r  sm aller and  m ore uniform  area of the 
western glacial refuge (a possible “peninsula effect"— 
ct. Taylor & Regal 1978) than the eastern one (Harrison 
1982, Blondel & M ourer-Chauvire 1998, M onkkonen
1994). An indication of such a possibility can be seen in 
a slightly higher num bers of w oodland-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  ?). Such a regularity cannot be a result of the 
anthropogenic extirpation of those small passerines 
from the W est because they, except for Ficedula albicol- 
lis, easily ad ap t to secondary conditions. So, even if 
some natural factor had contributed to w estern w ood
land avifauna im poverishm ent, it w ould have pro
duced a reduction by no m ore than a dozen or so spe
cies, w hich is c. 10% less than in the East (Fig. 7).

Of recent natural climatic factors, only w inter se
verity show s a distinct east-west gradient. The differ
ence in climatic param eters — w inter tem peratures 
m ilder in the W est than in the East a n d /o r  snow  cover 
absent in the W est while deep in the East — fails, how 

ever, to explain w hy 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 nem oral zone are sum m er visitors, which 
m akes them  hardly exposed to the w inter climate of 
breeding grounds. If so, why, in spite of a uniform 
climatic and ecological background, does the European 
w oodland avifauna differ geographically? Originally 
slight East-West differentiation in species richness m ust 
have later been strengthened by a secondary factor — 
hum an impact. Europe has experienced the pressure of 
one of the longest-lasting and  m ost intensive hum an 
pressures, chiefly in the M editerranean region (Goudie
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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 & A ronson 1999). Deep 
transform ation of European w oodland w as caused 
already by ancient civilizations (Thirgood 1981), owing 
to burning and felling, tim ber and  forest litter collect
ing, grazing and browsing by domestic animals (Goudie 
1986, Ralska-Jasiewiczowa 1991, Blondel & Vigne 
1993). In the nem oral zone this impact, though also 
traced from the Neolithic, w as m ore recent than in the 
M editerranean region and m ore diversified geographi
cally in tim ing and intensity (Thirgood 1981). It reached 
its culmination locally in the N orth-W est during the 
18th century (Jahn 1991), in central Europe in the 19th 
century (Ellenberg 1996), w hile in the East still more 
recently. This resulted in regional differences in ad 
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vances of deforestation, w oodland fragmentation, reju
venation and in a large-scale replacem ent of deciduous 
treestands w ith recently prevailing coniferous ones or 
vice versa (Jahn 1971). Though anthropogenic im pact 
w as once superim posed on the changes triggered by 
natural climatic fluctuations (H untley 1993), yet during 
the last two millennia of w arm er (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 predom inant 
changing force, two categories of factors — natural and 
anthropogenic — acted interm ittently or in a cum ula
tive way.

The presented earlier four detailed exam ples of past 
changes in bird species distribution, as well as the cases 
of other (c. 30) species, strongly suggest that the hum an 
impact m ust have reduced considerably the local or 
regional bird species richness in the west-European 
w oodland while not so m uch in the East. A similar 
argum ent, though from a narrow er perspective, was 
expressed by W ilson (1977), w ho suggested that the 
im poverishm ent of the Irish w oodland 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 w hen confronted w ith the Białowieża 
Forest results (Tomiałojć & W esołowski 1990, We
sołowski & Tomiałojc 1995), w ith 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 hum an 
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 
eastw ards (Fig. 2A) were com pared w ith the hum an 
population density declining eastw ards (or to NEE). 
The latter values have been calculated (as weighed aver
ages) from the m ap 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, 
Spearm an rank correlation). W hen replacing rural 
hum an density of c. 90 p e rsons/km 2 in the Moscow 
Province alone w ith the averaged value of c. 270 pers ./ 
km 2 for the Province plus M oscow agglom eration, then 
still rs= -0.79, p = 0.01.

Most w ould agree that of the 39-46 bird species 
missing from western w oodland the bulk have re
treated under the pressure of hum ans. Though both 
factors, natural and anthropogenic, have undoubtedly 
were involved (Fig. 7), yet, the hum an im pact was 
responsible for 2 /3  to 3 /4  of the regional extinction 
cases, w hich m eans that mainly "artificial" im pover
ishm ent of the w estern bird species richness prevailed 
(cf. W ilson 1977, Blondel & Farre 1988, Tomialojc & 
W esołowski 1990, M ikusinski 1997, M ikusinski & 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 rem ain in a natural 
state until white-m en colonization (Olson & James 
1984). Consequences of this finding m ay be quite seri
ous: the west-European sophisticated analyses of bird 
distribution and species richness m ay deal largely with 
the secondary state of avifauna, which deviates consid
erably from the pristine state. Generalisations of west
ern patterns to the continent-w ide scale may thus be 
groundless.

BREEDING BIRD COMMUNITY COMPOSITION

Not only w hole avifaunas, bu t also m any west- 
European local w oodland bird com m unities no longer 
contain their original set of species. Such groups like 
storks, crane, big raptors and owls, several species of 
w ood grouse, w oodpeckers, some flycatchers, etc., are 
secondarily lacking in the West. Therefore the present- 
day western com m unities should only cautiously be 
regarded as m odels of the natural ecological patterns, 
or results of evolutionary processes, silently assum ed 
as little disturbed. The w arning expressed by Lack 
(1965) and Elton (1966) as concerns the limited 
"naturalness" of British woods, later strengthened by 
Fuller (1995), Peterken (1996) and  Perrins (1998), 
should be kept in m ind w hen attem pting analyses of 
the west-European bird com m unities and avifaunas. 
The m ore so that the notion of "naturalness" is relative: 
w hat seems natural for the British or Dutch conditions, 
like e.g. the W ytham  W ood near Oxford once was for 
D. Lack (1965), it m ay still be far from natural state in 
the pan-European context. The differences seem to be 
especially deep betw een younger successional stages 
(more hum an disturbed) while the rarely preserved
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avifauna of m ature  forest (less disturbed) is almost 
identical across m ost of the south-w estern and central 
Europe (Blondel & Farm 1988).

Detailed com parisons of the bird com m unity com
position from the Białowieża Forest or southern Swe
den, assum ed to represent a near-pristine state, with 
the British w oodland bird assem blages (Tomiałojć et al. 
1984, A lerstam  1985, Tomiałojć & W esołowski 1990, 
Fuller 1995), have docum ented that w estern com m uni
ties are not only less species-rich, being poorer in big 
and  shy forms, bu t also com posed in higher proportion 
of the species w hich have developed (secondarily?) 
dense or very dense breeding populations. Prolonged 
absence of som e core species m ay have serious conse
quences for the rest of com m unity. If som e im portant 
com m unity m em bers w ere regionally absent for m any 
bird generations, then this partial release from com peti
tors or predators m ight influence the abundance of the 
rem aining 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, W ren Troglodytes troglo
dytes or W oodpigeon Columba palumbus. In western 
Europe, m ainly in the British Isles, part of northern 
France and in Low Countries, these species hold re
m arkably dense populations, often incom parable with 
the eastern ones (Simms 1971, Tomiałojć 1980, We
sołowski 1983, C ram p 1988, 1992, C ram p & Perrins 
1993, Tomiałoic et al. 1984, Tomiałojć & W esołowski 
1990, Fuller 1995).

The com m unity composition pattern of the type: less 
breeding species but higher abundance of the remaining 
ones is w idespread am ong the plant and animal assem
blages which have undergone the process of synanthro- 
pisation (Sukopp 1969, Tomiałojć & Profus 1977, Tischler 
1980, Bezzel 1982, Komas 1983). Such pattern may be 
consistent, however, also w ith alternative assumption 
about the natural character of differences. Theoretically, 
the latter might result either from:
— British insularity, although the bird com m unities 
from the w estern m ainland w oods seem  to be similar 
to the British ones (this should be proved beyond 
doubt in France, Belgium or the Netherlands),
— m ilder oceanic climate of the West, allowing for 
resident life w hich in turn  m ay allow to built-up high 
densities, or

— from different forest structure shaped under 
(natural) conditions of a m ore hum id climate and de
void of snow y winters, bu t equally well it m ay result 
from hum an-caused absence of big herbivores.

W oodland structural modifications harm ful to hole- 
nesters, m ay 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 w ould  be im
portant to find out to w hat extent the present structure 
of western bird com m unities is a near-pristine feature 
resulting from oceanic climate or from its consequences 
for the composition and structure of local vegetation, 
and to w hat degree it is a secondary feature due  to 
either m aking use of favourable m an-m ade changes in 
the structure and  character of the breeding or w intering 
habitat, or via filling em pty ecological niches after hu
m an rem oval of im portant predators and competitors. 
More evidence, collected across the continent, is 
needed on these points.

THE FUTURE PAN-CONTINENTAL RESEARCH

The adjective "natu ra l" , so abused w ith reference 
to w oodland  avifauna, m ay be m isleading, as the 
m ajor part of E uropean nature is no longer pristine. 
T hough in theory everybody acknow ledges this dan
ger, yet, in the everyday  research activity m ost s tu 
dents tend to ignore anthropogenic disturbance. The 
ecological patterns described on the exam ple of the 
w est-European bird  com m unities are too often con
sidered to represen t the w hole European continent, or 
assum ed to be natural (near-pristine). In fact, m any 
results reflect only the situation  typical of deeply 
transform ed Atlantic region, w ith its secondary  state 
of avifauna. C ontrarily, little is know n abou t the pris
tine or near-pristine state of the E uropean w oodland 
avifauna, its rem nan ts preserved in the rem ote East, 
South-East or North. Ancient forests, as situated  far 
from  academ ic centres, are too rarely chosen for 
studies, only occasionally offer a reference point for 
research conducted in secondary habitats. Even in the 
East and  N orth  such near-pristine sites are far from 
academ ic centres, w hich m akes intensive field w ork 
hard ly  possible. The results from  the W est strongly 
exceed qualitatively and  quantitatively the am ount of
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data from  the East. C onsequently , intercontinental 
studies (N orth Am erica vs. Europe), though m eth
odologically valuable (M onkkonen 1994, M artin & 
Clobert 1996), suffer from  overlooking the fact that 
the know ledge of even the m ere bird  d istribution  is in 
different parts of Europe hard ly  com parable directly. 
The geographical lack of balance betw een the am ount 
and  quality  of data available causes a w idespread  
bias in the know ledge of the E uropean bird ecology. 
It causes that conclusions of som e w ide syntheses 
cannot be true unless as Europe one will unjustifiably 
understand  its atypical w esternm ost fringe.

From this evaluation a recom m endation for fu ture 
studies can be derived. O nly  pan-continental studies 
w ould help  to replace the w estern-biased know ledge 
w ith a balanced all-European synthesis (cf. Angel- 
stam  et al. 1997). A hypothesis on the anthropogenic 
im pact, on its tim ing, intensity and  extent, as the cru
cial factor for the E uropean  bird  com m unities and  
species life histories, shou ld  be taken as a starting 
point for pan-continental stud ies of forest bird ecol
ogy. C om parable sets of da ta  should  be collected 
from a spectrum  of habitats, bu t later carefully allo
cated into at least three m ain degrees of habitat trans
formation: near-pristine extensive forests — frag" 
m ented secondary w oods —  hum an-shaped  rural 
and  urban  green areas.

Very urgent is an  internationally supported  re
search concentrated on the attem pts to define the fac
tors still acting in last rem nants of the ancient European 
forests, because:

1) Identification of w hat is prim aeval and  w hat sec
ondary in bird life becomes a priority; w ith the prog
ress of time the difference betw een these tw o 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 l e s s  u r g e n t ,  even if un- 
doubtfully useful.

PRESERVATION/RESTORATION OF LITTLE- 
DISTURBED W OODLAND SITES

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

all the m ain biogeographical subdivisions of the conti
nent is fundam ental. While there are equivalent urban 
zones in the West and  in the East, there are no patches 
of a near-pristine w oodland in the W est com parable to 
the eastern ones. Preservation of a few big (c. 500 k m ) 
forest complexes, located on fertile low land soils, suffi
ciently protected to serve as "zero m odels" for research 
and nature-m im icking forest m anagem ent (Nilsson 
1992, Scherzinger 1996), is of critical im portance for 
further advances in European w oodland ecology. In 
western and  south-w estern Europe, w here no undis
turbed w oodland is left, som e program m es of "ancient 
w oodland" restoration should be launched. After a few 
hum an generations such patches w ould  become im por
tant research laboratories. The Dutch endevours to 
restore the Hoge Veluwe national forest (on poor and 
m uch polluted soils, unfortunately) or the efforts to 
create som e m unicipal forests in England dem onstrate 
that w oodland restoration/renaturalization is a realistic 
task. The "ancient w oodland" m odels should be re
stored /renaturalized  at least in —  after Jahn 's (1991) 
terminology: — the Atlantic type of broad-leaved de
ciduous low land forest,

— the M editerranean (west, m iddle and east) low 
land forests,

— the European (west-central) low land forest
—  the Boreoatlantic (Scottish) Caledonian pine forest.
The ever grow ing impact, on the European w ood

land, of hum an activity and  of the resultant climate 
change urges for far-sighted, generous and  quick na
ture conservation decisions.
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STRESZCZENIE

[G radient w schód-zachód w  rozm ieszczeniu  i różno
rodności gatunkow ej leśnych p taków  Europy]

W obrębie N izu Europejskiego, m im o znacznej jed
norodności w arunków  edaficznych, klimatycznych, 
botanicznych i leśnych, uw idacznia się w yraźny gra
dient w schód-zachód w  składzie aw ifauny. W kierun
ku zachodnim  maleje bogactw o gatunkow e ptaków  
(Fig. 1 i 2), w  tym  zwłaszcza leśnych, a w zrasta liczba 
gatunków  o wysokiej gęstości populacji. Zróżnicowa
nie to m oże być w ynikiem  działania czynników natu
ralnych, w pływ u człowieka, albo tez oddziaływ ań obu 
kategorii czynników  równocześnie. Na dokładniej 
przeanalizow anych przykładach czterech gatunków 
(głuszca, dzierzby czamoczelnej, dzięcioła białogrzbie- 
tego i m uchołów ki białoszyjej, Fig. 3-6) wykazano, ze 
w iedza o daw nym  i obecnym  rozm ieszczenie poszcze
gólnych gatunków  zaw iera w skazów ki sugerujące 
zaistnienie w  przeszłości pow ażnych zm ian w  ich za
sięgach lęgowych. Całkowite wycofanie się pewnych 
gatunków  lub silne zredukow anie zasięgu lęgowego 
w  zachodniej części kontynentu innych zwykle miało 
antropogeniczną przyczynę. Zubożona aw ifauna lę
gowa lasów (z gatunkam i obrzeży lasów  i leśnych błot) 
zachodu Europy, nie tylko W ysp Brytyjskich, lecz także 
północnej Francji, z Belgią i H olandią, liczy dziś zale
dwie ok. 81 gatunków, wobec 127 gniazdujących w za
chodniej Białorusi, i co najmniej 120 gatunków  w re
gionie m oskiewskim  oraz wokół Kazania w  Tatarsta- 
nie. Spośród brakujących lub praw ie nieobecnych dzis 
na Zachodzie 39-46 gatunk w tylko ok.12-14 zapewne 
nigdy tam  nie w ystępow ało w  czasach polodowco-
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wych, i to z przyczyn najpraw dopodobniej natural
nych. Są to głownie drobne gatunki ptaków  wróblo- 
wych, znanych ze swej plastyczności w  wybiórczości 
siedliskowej. Dla pozostałych istnieją dow ody lub po
średnie poszlaki sugerujące, ze formy reprezentujące 
głównie ptaki większe i bardziej płochliwe, jak bociany, 
żuraw ie, ptaki drapieżne i duze sowy, kuraki leśne, 
dzięcioły oraz muchołówki, niegdyś na Zachodzie 
także były znacznie szerzej rozprzestrzenione. Wycofa
ły się stam tąd pod w pływ em  człowieka: w skutek w y
tępienia, bądź wskutek antropogenicznych zmian w  roz
mieszczeniu i w  charakterze ich biotopów  lęgowych. 
Zm iany te w  znacznym  stopniu m ogły zajść jeszcze 
zanim  rozpoczęto najwcześniejsze badania ornitolo
giczne. Fauna leśnych ptaków  Zachodniej Europy jest 
więc daleko silniej zubozona przez odziaływanie 
człowieka (Fig. 7), niz to dotąd  sobie wyobrażaliśmy. 
Dlatego opisyw ane na przykładzie zachodnioeuropej
skich zespołów  ptaków  praw idłow ości ekologiczne

mogą się okazać mocno zniekształconymi zjawiskami 
w tórnym i, a skład ilościowy tych zbiorowisk może 
mieć proporcje liczbowe pow ażnie odbiegające od 
stanu naturalnego.

Dzisiejsze w arunki polityczne po raz pierwszy 
stwarzają możliwość realizowania ogólnoeuropejskich 
program ów  badaw czych, które mogłyby spraw dzić 
słuszność pow yższych wniosków. Badania te pow inny 
być skoncentrowane zwłaszcza na opisyw aniu zanika
jących pierw otnych leśnych ekosystemów i ich słabo 
jeszcze zmienionych zespołów i populacji ptasich na 
w schodzie Europy. Dokładniejsze trans-kontynentalne 
porów nania składu i struktury odległych geograficznie 
zespołów i populacji ptasich wymagać jednak będą 
odtw orzenia kilku wielkich fragm entów  daw nych 
lasów Zachodniej Europy, doprow adzenia ich, jako 
przyszłych terenowych laboratoriów  dla badań ekolo
gicznych, do stanu bliskiego pierw otnem u i porów ny
w alnem u z niektórym i lasami wschodnimi.
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