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The 37-year dynamics of a subalpine passerine bird community, with
special emphasis on the influence of environmental temperature and

Epirrita autumnata cycles

Smdfdgelsamhdillets sammansdttning och bestandsvdixlingar under 37 ar i ett omrdde

fidllbjorkskog i Lappland, med sdrskild hinsyn till inverkan av temperaturen och

forekomsten av fjdllbjorkmdtarlarver

ANDERS ENEMAR, BENGT SJIOSTRAND, GORAN ANDERSSON & TED VON PROSCHWITZ

The breeding passerine bird community of 9 km? of a
primeval subalpine birch forest in Swedish Lapland was
censused yearly from 1963 through 1999. The community
density remained stable, fluctuating around a mean value
0f 403 = 85 territories/km?. Species richness increased by
an average of one species every four years. Twenty species
made up 98% ofthe community and Phylloscopus trochilus
(40%) and Fringilla montifringilla (19%) remained the
dominant species. The species turnover rate between
successive seasons was on average 30%. The mean
temperatures in June and July were positively correlated to
the community density two years and one year later,
respectively, less so for the densities of the individual
species. Fringilla montifringilla increased in density during
the first two years of each Epirrita autumnata caterpillar
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outbreak, whereas the other species responded only weakly
or not at all. All species tended to fluctuate in parallel (no
significant opposite trends) which together with the other
results suggests that the investigated bird community is far
from saturated.

Anders Enemar, Department of Zoology, University of
Goteborg, Box 463, SE-405 30 Goteborg, Sweden.
E-mail: a-enemar@hem.utfors.se

Bengt Sjostrand, Gunnesbo 120, SE-450 34 Fiskebdickskil,
Sweden

Goran Andersson, Ted von Proschwitz, Goteborgs Natur-
historiska Museum (Natural History Museum Géteborg),
Box 7283, SE-402 35 Géteborg, Sweden.

Received 10 November 2003, Accepted 14 June 2004, Editor: A. Lindstrém

Contents
64  Introduction
64 Introductory statements
66 The study area
68 Methods

68 The bird census

68 Calculating the density index of the bird species
70 The insect census

70 Environmental temperature

70 Statistics

70  Census material quality

70 Birds

71 Insects

74  Census results

74 The composition and density of the bird fauna

74 Epirrita autumnata dynamics

75 Environmental temperature

75  Analyses and discussion

75 The composition of the passerine bird community
76 Number of species

76 Species turnover

77 The density fluctuations of the total community

77 The influence of environmental temperature on
the total community

80 Fluctuations in the species populations

81 Environmental temperature and species density
fluctuations

83 Influence of the Epirrita autumnata outbreaks

85 The relations between the density fluctuations of
the species

88 Fluctuations of the short-distance versus long-
distance (tropical) migrants

89 Long-term trends versus short-term fluctuations

89 Examples of strengths and weaknesses of long-

term bird census work
91 Concluding hypothesis: Why does the rich
subalpine birch forest remain unsaturated?
92  Acknowledgements
92  References
94  Sammanfattning
102 Appendices

63



Introduction

Having analysed the classical census works by e.g.
Palmgren (1930) and Merikallio (1946) and having
observed the appearance of more efficient census
methods, Lauri Siivonen (1948) pointed to the
possibility of designing investigations to follow short-
term fluctuations in passerine bird populations. At
thattime the censuses had mainly aimed at describing
the composition of the bird communities and the
regional distribution of the species populations.
Thereafter population fluctuation studies soon
developed into one of the main streams in the field
investigations on birds, although some initiatives
hadbeen takenplace atamuch earlier stage (Kendeigh
1982). This highlighted the need for long-term
investigations aimed at discovering long-term trends
inbird densities, which would also provide sufficient
data that might help to identify community-
controlling factors. The latter expectation has been
only partly fulfilled and the interpretations are
controversial. Afterreviewing the field, Wiens (1989a,
b) recommended to continue to examine how
communities vary in nature by approaching the
patterns of variation as something of interest in their
own right. From the outset this has constituted the
guideline for our project, which has provided a great
deal of descriptive information regarding the bird
fauna in the subalpine birch forests in Swedish
Lapland. The density figures for the passerine
populations over the first 37 years (1963—1999) are
presented and analysed from selected aspects in this
report.

Long-term bird census studies are not easy. Only
a few have been published that were carried out over
aperiod of at least 20 years without interruptions and
that cover study areas of about one square kilometre
or more, using tested census techniques. Apart from
the earlier reports based on the first 20 years of our
project (Enemar et al. 1984, Svensson et al. 1984),
two long-term census investigations which meet the
above-mentioned requirements have been carried
out in deciduous forests. They are a 20-year study
(1975—-1994) in Bialowieza National Park (BNP) in
Poland (Wesolowski & Tomialojc 1997) extended by
five years by Wesolowski et al. (2002), and a 30-year
census (1969-1998), albeit in a rather small study
plot, in the Hubbard Brook Experimental Area, New
Hampshire, USA (Holmes & Sherry 2001).

It is well known that the weather conditions are
rather unpredictable in the far north and that they
may shift dramatically within as well as between
seasons. One weather factor, the environmental
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temperature, has been chosen and related to the
dynamics of the bird community and of individual
species. A regularly occurring dramatic event in the
study area is the cyclic appearance of masses of the
lepidopteran caterpillars Epirrita autumnata, which
creates a superabundant food situation at
approximately ten-year intervals (Selas et al. 2001).
Thus, a census of birds as well as of the caterpillars
must extend over several decades in order to permit
a reliable analysis of the effect of the outbreaks on
the community density.

Introductory statements

Along-termbird census investigation is a formidable
undertaking, involving a great deal of intrinsic
problems that have been identified and discussed for
many years, regarding e.g. use of concepts, choice of
space and time scaling of the field work, in addition
to the special problems of long-term project funding.
The situation of our investigation in relation to these
matters is described below as a background to the
subsequent descriptions and discussions.

1) The community concept has long been
controversial. Wiens (1980) presented a summary of
factors that make the concept hazardous to use. He
concluded that it is difficult to establish that
communities (e.g. passerine bird communities) exist
in any functional sense, as they are represented by a
number of independent or interacting species
populations within a selected area or habitat of
varying size and over varying lengths oftime. Newton
(1998) and other reviewers support this opinion.
Underwood (1986) argued that communities are not
readily identifiable in nature and that the tendency is
to replace the term “community” with “assembly”.
However, McIntosh (1995) found that “ the recent
work perpetuates the original dichotomy between
integrated community concept and individualistic
non-integrated concept”. Due to the confusion of
diverse opinions, we wish to stress that we use the
term community to refer to the bird populations in
our study area without considering to whether or not
they represent a functional entity.

2) The need for long-term bird census work has
been stressed for many years (e.g. Wiens 1977, 1984,
Jarvinen 1980). Franklin (1989) listed the reasons in
detail. The unavoidable question about how long a
long-term study should be has also been put forward.
A number of suggestions have been made, based on
e.g. the average life-span of the birds, cyclic processes
in the habitat, and identification and frequency of
unusual events (Wiens 1977, Calder I11 1984, Noon
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Figure 1. Map of the Ammarnés area of Swedish Lapland. Its location in Sweden is indicated by the solid circle on the inserted
map. “Asterisks” denote mountain peaks and adjacent figures are their heights in metres a.s.l. Wooded areas are stippled and
tracks are marked by dotted lines. The letter A indicates the position of the study area. It is delimited in the south by Lake Stor-
Tjultrdsket and the road between this lake and the village of Ammarnds, in the west by the Raurejukke Stream and in the east by
the Karsbacken Stream.

Karta over Ammarnds-omrddet i sédra Lappland. Léget dr utmdrkt med en prick pa den infdllda Sverige-kartan. Ndrliggande
fidlltoppar dr markerade med stjcrnor och siffrorna bredvid anger hojden dver havet. Fjdllskogarnas utstrdckning markeras med
prickade omrdden. Det inventerade omrddet (A) begrinsas i séder av Stor-Tjultrdsket och vigen mellan denna sjé ochAmmarnds

by, i vister av jokken Raurejukke och i oster av Karsbdcken.

et al. 1985, Wiens et al. 1986, Weatherhead 1986).
We believe that our 37-year census period is long
enough to avoid the most obvious risks of data
distortion and misinterpretations, even when taking
into account the 10 to 11-year cycles of the
lepidopteran caterpillar outbreaks. Several of our
analyses were carried out for periods of different
length in order to illustrate the effect of varying
temporal scales of investigation.

Figure 2. A glade in the rich mountain birch
forest of the study area, showing the cha-
racteristic luxuriant undergrowth of herbs.
Late June 2004. Photo G. Andersson.

En gldnta i filtarbetsomradets rika fjdll-
bjorkskog ("dngsbjorkskog ) med den ka-
rakteristiska frodiga ortvegetationen. Sent
i juni 2004. Foto G. Andersson.

3) The study area is large enough (9 km?) to permit
a fairly safe characterisation of the yearly density
and composition of the bird fauna of the subalpine
birch forest (cf. Wiens 1981).

4) The birch forest is almost exclusively primeval.
Thisis anadvantage because the effect of continuous
habitat change can be more or less excluded as a
factor to be considered in the interpretations and
analyses. Our study area shares its primeval state
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with the census plots in the above-mentioned BNP.

5) Several authors have mentioned the problem of
funding long-term census investigations. This
problem is caused, among other things, by the fact
that planned dissertation projects at universities
should not take longer than about four years and that
the sponsors favour projects that have the potential to
deliver valuable results within a relatively short
time. By necessity, therefore, the present census in
the subalpine birch forests is part of a long-term
project (the LUVRE-project) that has no permanent
or formal connection to any university department,
i.e. it is free from imperative directives to adapt to
currentresearch trends and from demands for frequent
production of high quality publications. This long-
term, continuous investigation has been, and still is,
exclusively based on the dedicated interest and
curiosity of staff members, amateurs and university
people alike, who for the most part participate despite
only meagre financial compensation, if any, for their
travel and living expenses related to their field work.
The theme of the projecthas been and stillis: 4 series
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of biological annual censuses never reaches the
point that justifies its cessation.

The study area

The study area covers 9 km?of mountain birch forest
on the south-facing slopes of the Gaisatj (Kaissats)
and Valle mountains near the small village of
Ammarnis in Swedish Lapland. It extends from the
Raurejukke stream in the west to the Karsbidcken
stream in the east and its southern border consists of
Lake Stor-Tjultrdsket and the road from this lake to
Ammarnis (Figure 1). The approximate position of
the investigated area is 65°58'— 65°59'N, 15°58'—
16°8'E, 540 to 720 m.a.s.l.

The birch forest is predominantly of the rich type
(“meadow birch forest”) with luxuriant undergrowth
of herbs (Figure 2). It gradually turns into the dry
heath type on the upper slopes as well as on the top
of hillocks and ridges at lower levels (Figure 3). A
few small clearings near the settlements in the
southeast and around a small deserted cottage in the
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Figure 3. A swampy part of the birch forest in one of the study plots, presented with one photo from each of the four decades of

the project period. The habitat resembles that of the birch forest of the heath type. The single birch, hurt but tenacious of life, and
the remote and partly snow-covered peak of the mountain Gaisatj have served as “landmarks” for the photographer. The photos
indicate that the main structure of the habitat did not change significantly over the decades. All photos were taken in June,
unfortunately at different leafing stages of the forest. The actual years are denoted on the pictures. Photo G. Andersson.

En moss-artad del av bjérkskogen i en av provytorna, presenterad med ett fotografi fidn vart och ett av projektets fyra decennier.
Biotopen dr hdr ett mellanting mellan dngsbjorkskog och hedbjorkskog. Den ensamma bjorken, skadad men seglivad, och den
delvis snétdckta toppen av fjdllet Gaisatj i fjdrran har tjidnat som riktmdrken vid fotograferingen. Bilderna ger intrycket att
biotopen inte fordndrats i nagon betydande grad under decenniernas lopp. Alla fotografierna dr tagna i juni, tyvdrr vid olika
stadier av lovsprickningen. De aktuella dartalen dr angivna pa bilderna. Foto G. Andersson.

central part of the area have been invaded by growing
birch thickets, and only insignificant tree felling for
firewood has occurred during the period. Scattered
small bogs are also found within the area. On the
whole the forest can be considered primeval and
partly consists of tall birches of considerable age.
New birches sprout where old trees have fallen.
Spontaneous thinning of the forest into dwarf-shrub
heath due to habitat transformation (Kullman 1981)
has not been observed, and the Epirrita caterpillar
outbreaks have only killed a few scattered birches
locally. Taken as a whole, therefore, the impression
isthat the habitat of the investigated area has remained

constant throughout the 37-year study period,
showingnoradical transformation of any kind (Figure
3).

The study area has of course been exposed to
diffuse and indirect effects of human activities, such
as acidified precipitation, which may cause slow and
easily over-looked changes in the habitat quality. In
fact, egg shell defects and abnormally small clutches
have appeared in the nests of a number of small
passerines, apparently induced by air-pollution
(Nyholm 1981). As this disturbance is mainly
confined to the birds breeding within 100 m of the
shore-line of the lake Stor-Tjultrdsket, itis considered
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to have only an insignificant effect on the bird
community dynamics as a whole.

Methods
The bird census

The bird census work started in 1963 and has
continued without interruption ever since, for two to
three weeks in June during the breeding season. Two
methods have been applied: 1) territorial mapping in
restricted study plots of known size, and 2) line
transects traversing the whole study area. The scope
of the fieldwork as well as information about the
census-takers can be seen in Tables 1-3.

The mapping and evaluation of territory densities
were carried out in accordance with international
recommendations (Anon. 1970). Most passerine
species in the birch forest establish more or less
distinct territories that usually appear as observation
clusters on the species maps. A borderline case is the,
at times, semi-colonial Carduelis flammea, which
moves around calling and singing over at wide area
even during the breeding season. However, mapping
the alighting positions after the song-flights combined
with other breeding indications have provided
interpretable species maps. The Turdus species,
especially the colonial ones, are more difficult to
map and have therefore been censused by nest counts.

Line transecting means that the observer walks
along tracks running all over the 9 km? of the study
area, noting all birds heard or seen, predominantly
singing males, which might indicate the presence of
a territory. The unlimited distance recording
technique has been adopted, as itis nextto impossible
to estimate the location of and distance from a bird
thatis heard butnot seen (cf. the IPA-method worked
out by Blondel et al. (1981)). The tracks used have
differed over years although the majority have been
followed every season. As the size of the area covered
by the observer is unknown, the line transect data are
only used to calculate the relative abundance of the

Table 1. The study plots 1963—1999.
Provytor, storlek och inventeringsar.

Study plot Size, km? Census period
Provyta Storlek Inventeringsperiod
A4 0.129 1963-1999
A5 0.111 1963-1999
A6 0.122 1963-1972
A7 0.080 1964-1972
A8 0.080 1966-1999
A9 0.100 1972-1999
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species, i.e. their proportion of the total number of
observations. It is extremely important that the
fieldwork of each census-takeris strictly standardised.
A total number of at least 1500 observations is
required to record the fluctuations of the sparsely
occurring species (down to a relative abundance of
about 2%, Enemar & Sjostrand 1967). On average,
this means a total of about 30 hours of transect work
carried out along an 80-km track. The minimum
number of observations was not achieved in the first
two seasons.

Calculating the density index of the bird species

The data from the study plots provide a fairly reliable
information about the density change between years
of the total bird community and of the populations of
the most abundant species. The yearly fluctuations
in the plots are in reasonable accordance with those
of the total study area (Enemar & Sjostrand 1970).
However, this does not apply to the majority of the
species, because they are too few in numbers in
relation to the total size of the mapped study plots.
Due to chance, the density figures of these sparsely
occurring species may deviate significantly from
those of the larger study area (cf. Rotenberry &
Wiens” (1980) “checkerboard effect”). Much larger
study plots should be mapped so as to avoid this
“sampling error”. This is not possible for practical
reasons, such as the fact that the mapping is a highly
time-consuming work (the plots must be mapped ten
times each season). As the main aim of this
investigation has been to record the dynamics of the
species populations, the problem of the rare species
has been solved, at least to some extent, by using the
relative abundance data from the line transects.
However, these figures are of no use on their own, as
they depend not only on the density change of the
actual species but also on that of all other species in
the community. Therefore they have been combined
with the density of the bird community as obtained
from the study plots, resulting in a so-called derived
density index for each species. This index was
introduced by Enemar & Sjdstrand (1970), who
developed and improved a similar census method
invented and applied in the same habitat many years
ago by Klinckowstrom (1909). The index is calculated
as follows:

DD = nDy/R

where DD is the derived density index, »n is the
number of observations of a species during the line



Table 2. Census-takers and size of mapped areas 1963—-1999. (AE=Anders Enemar, AH=Alexander Hellquist,
AdJ=Adjan de Jong, BS=Bengt Sjostrand, EN=Erik Nyholm, GP=Goran Paulson, HI=Héakan Jansson, HM=Harry
Myhrberg, HN=Hans Nystrom, IL=Ingvar Lennerstedt, JoG=Jonas Grahn, J6G=J6rgen Grahn, LN=Lars Nilsson,
LAF=Lars-Ake Flodin, MdB=Marian de Boom, TJ=Tore Johansson.)

Inventeringsar, provytornas sammanlagda storlek och tjidnstgérande inventerare.

Year Area, km? Census-taker Year Area, km? Census-taker
Ar Storlek Inventerare Ar Storlek Inventerare
1963 0.362 AE, BS, HM 1982 0.420 LN

1964 0.442 AE, BS, IL 1983 0.420 LN

1965 0.442 AE, BS, IL 1984 0.420 AE, MdB
1966 0.522 AE, BS, IL 1985 0.420 AE, MdB
1967 0.522 AE, BS, IL 1986 0.420 AE, MdB
1968 0.522 AE, BS, IL 1987 0.420 AE, MdB
1969 0.522 AE, BS, IL 1988 0.420 AE, MdB
1970 0.522 AE, BS, IL 1989 0.420 AE, MdB
1971 0.522 AE, BS, EN, HM 1990 0.420 AdJ, MdB
1972 0.622 AE, BS, IL 1991 0.420 AdJ, MdB
1973 0.420 AE, IL 1992 0.420 AdJ, MdB
1974 0.420 AE, IL 1993 0.420 HN, JoG, JoG
1975 0.420 AE, IL 1994 0.420 HN, GP, HJ
1976 0.420 IL, LN 1995 0.420 HN, GP, HJ
1977 0.420 IL, LN 1996 0.420 HN, GP, HJ
1978 0.420 IL, LN 1997 0.420 HN, GP, TJ
1979 0.420 LN 1998 0.420 GP, HJ, TJ
1980 0.420 LN 1999 0.420 GP, AH
1981 0.420 LN

Table 3. Total number of line transect observations and census-takers from 1963-1999.
The names of the census-takers are given in full in Table 2.

Ar, antal registreringar och inventerare for linjetaxeringarna dren 1963—1999.
Initialerna dr forklarade i Tabell 2.

Year Observations Census-taker Year Observations Census-taker
Ar Registreringar Inventerare Ar Registreringar Inventerare
1963 809 AE 1982 3282 AE, LN
1964 1077 AE 1983 3112 AE, LN
1965 4129 AE, BS 1984 3488 AE, MdB
1966 3052 AE, BS 1985 3790 AE, MdB
1967 3036 AE, BS 1986 3744 AE, HN
1968 3037 AE, BS 1987 3586 AE, HN
1969 3057 AE, BS 1988 3661 HN, MdB
1970 3061 AE, BS 1989 3983 HN, MdB
1971 3115 AE, BS 1990 3647 HN, AdJ
1972 3110 AE, BS 1991 2489 HN, AdJ
1973 3233 AE, BS 1992 3589 HN, AdJ
1974 3729 AE, BS 1993 4176 HN, JoG, J6G
1975 1561 AE 1994 3846 HN, GP, HJ
1976 3025 AE, LN 1995 3186 HN, GP, HJ
1977 2506 AE, LN, LAF 1996 3360 HN, GP, HJ
1978 3030 AE, LN 1997 3053 HN, GP, TJ
1979 3054 AE, LN 1998 2991 GP, HJ, TJ
1980 2416 AE, LN 1999 1621 GP, HN
1981 2735 AE, LN
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transects, Dy is the density reference, which is the
total study plot density of the passerine species
except Corvidae and the thrushes. Corvidae were
excluded because they could not be mapped in a
reliable way. They are few. Nesting Corvus corone
was established in the study plots only twice during
the 37-year period. The thrushes were excluded
because of their tendency to breed in colonies, which
may seriously bias the dynamics of the study plot
density compared to that of the total study area. R is
the total number of observations of the species
included in Dy.

The insect census

The annual insect census, which commenced in
1967, has been strictly standardised (Andersson &
Jonasson 1980). The relative abundance of insects
on the birches has been estimated in three permanent
plots, 50x50 m in size, located on the south-facing
slopes of the Gaisatj and Valle mountains. The
fieldwork began when the birch leaves were new,
normally during the third week of June, and continued
for about two weeks. Each plot was investigated six
times by examining, on each occasion, 1000 short
shoots and counting all insects, spiders and mites.
No specimens were collected, which means that they
were only ranged under a group (individual species
not identified). An exception was the geometrid
moth Epirrita autumnata, which was dealt with
separately. The relative abundance is expressed as
the mean number of animals per 1000 short shoots.

Environmental temperature

The daily temperature of the Ammarnds area has
been measured mostly on a local basis. Where local
measurements are lacking, the temperature data
have been interpolated from the registrations of
neighbouring weather stations.

Statistics

Most of the calculations are based on time series,
which means that the population numbers are not
independent because the population size in any
given year is partly dependent on the number of birds
present during the preceding season. Correlation
and regression tests have nevertheless been applied
to the figure data mainly because they are an efficient
and straightforward way to present condensed
information about the dynamic processes that have
occurred in the study area. Strictly speaking, this
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means that the routinely presented levels of
probability are not always reliable. The statistical
tests used are all two-tailed: two-sample t-tests, X2 -
test, correlation and regression, mainly in line with
Bonnier & Tedin (1940).

Census material quality
Birds

As stressed by Wiens (1989a), it is of utmost
importance that the methods applied in bird census
investigations are clearly defined and that the source
ofany errors areidentified and evaluated. A particular
problem related to long-term projects is that changes
of census-takers are unavoidable in the long run.
This means the introduction of a personal margin of
error, which cannot be fully eliminated no matter
how well trained or how faithful to the standardised
census technique a new census-taker is. Therefore
three experiments have been performed in the actual
birch forests to investigate these and related problems.

1. As the derived density index is the main
parameter used in this study, it is of interest to know
to what degree the mapping censuses capture the
total number of territories within the plots. When the
territories were represented by identified nests they
exceeded the mapped territories by only 4.5%,
although there were clear species differences (Enemar
etal. 1976). Moreover, the number and positions of
mapped territories accorded well with the actual
number of territories of an abundant species,
Phylloscopus trochilus, estimated with the aid of
playback and colour ringing (Enemar et al. 1979).
This indicates that the territory density, as obtained
by mapping, is not very far from the real one in the
plots and that it shows the direction of the yearly
changes of the community density with reasonable
reliability.

2. Four observers mapping the same study plot
over two seasons obtained similar results, showing
that one competent census-taker can replace another
one, providing that the same procedure is strictly
applied when evaluating the species maps (Enemar
et al. 1978). Apparently, the quality differences that
exist between even competent observers are largely
eliminated due to the ten-fold reiteration of the
mapping procedure in each plot.

3. The proportional distribution of the species in
the line transect samples may differ significantly
between observers (Enemar & Sjostrand 1967).
Obviously, this bias cannot be eliminated by taking
larger line transect samples. Therefore comparisons
between seasons in terms of the relative abundance



Table 4. Census-takers and periods of insect investigation, 1967-1999.
JJ = Jan Jonasson, GA = Goran Andersson, HR = Hans Ryberg, TvP = Ted von Proschwitz.
Ar; inventeringstid och insektsinventerare for de 33 dren 1967—1999.

Year Period Census-taker Year Period Census-taker
Ar Tid Inventerare Ar Tid Inventerare
1967 14-30 June 1) 1984 13-21 June GA

1968 14-28 June GA 1985 14-24 June TvP

1969 16-27 June 1), GA 1986 16-25 June GA

1970 15 June-3 July HR 1987 15-24 June GA, TvP
1971 16 June—11 July  JJ, GA 1988 19-28 June GA

1972 17-30 June 1), GA 1989 16-30 June TvP

1973 19-28 June 11, GA 1990 20-27 June GA

1974 13-26 June 1), GA 1991 20-29 June TvP

1975 15-26 June 1), GA 1992 13-22 June GA

1976 17-28 June 1) 1993 20-28 June TvP

1977 17-29 June GA 1994 17-29 June GA

1978 18-29 June GA 1995 20-29 June TvP

1979 15-27 June GA 1996 15-26 June GA

1980 15-26 June GA 1997 19-26 June TvP

1981 10-24 June TvP 1998 19-26 June GA

1982 17-27 June GA, TvP 1999 23-29 June TvP

1983 14-27 June TvP

values should be based on the field data of the same
census-taker(s). To increase the chances of fulfilling
this requirement, usually two observers worked on a
complete transect every year (Table 3). The recorded
relative abundance values have a certain bias because
the species differ in conspicuousness. The deviations
from the true values of the figures obtained during
the line transect work are species specific as are the
derived density indices.

Ficedula hypoleuca is abundant in the nest-boxes
erected for experimental purposes within a small
section of the study area. It has been included only in
those line transects performed outside the nest-box
areas.

In summary, the census work and the derived
density index described above have only been applied
in this investigation to obtain a fairly reliable
registration of the fluctuation patterns of the species
populations and the total community over quite large
areas. It is absolutely essential to cover a study area
of'several square kilometres in size in habitats where
the majority of the species are sparse, such as in the
subalpine birch forest. The fluctuation pattern of the
density indices of the species populations and the
total community is mainly based on the information
from the line transects, where non-territorial birds
are counted together with the territorial ones in
unknown proportions. The derived density figures

will therefore differ from the study plot densities to
a varying degree depending on e.g. the con-
spicuousness and general frequency of the species.

Insects

Only four persons have taken part in the insect
census work since 1967 (Table 4). In 1969, the
possible influence of personal factors on the census
results was investigated and evaluated without finding
any evidence of such influence (Andersson &
Jonasson 1980). Nor could any evidence of the
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Figure 4. Derived densities of the passerine bird community in
the study area 1963—1999. All species are included except for
the corvids.

Variationen i smdfageltdithet (hdrledda titheter) i studieomra-
det under perioden 1963—1999. Alla arter utom krdakfaglarna
har tagits med.
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Figure 5. Derived densities of the 20 regularly occurring small passerine species in the study area.
The broad horizontal lines indicate the periods of the three mass occurrences of
Epirrita caterpillars (seasons with more than 10 caterpillars/1000 short birch shoots).
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Figure 6. Density fluctuations of Fringilla montifringilla
(curve with squares, right axis) and the Epirrita caterpillars
(bars, left axis). Caterpillar counts started in 1967.

Kurvan visar forekomsten av bergfink perioden 1963—1999
(hdrledda titheter, hogra axeln). Staplarnavisar antalet bjork-
mdtarlarver 1967—-1999 (antal larver per tusen kortskott,
vanstra axeln).

influences of ambient factors, such as temperature,
cloud cover, precipitation, and/or wind, be found.
The insect census was confined to birch branches no
higher than 3 m above the ground. We do not know
ifthe obtained values are representative of the upper
level of the birches. We believe, however, that the
figures are useful for the present investigation with
regard to species that are strongly confined to the
leaves, such as the Epirrita autumnata caterpillars.

Census results

The composition and density of the bird fauna

All bird species observed during the field work
within the study area during the 37 years are listed in

Appendix 1 with information on number of seasons
present. The densities of the passerine species (except
Corvidae) as obtained by mapping or nest search in
the study plots are shown in Appendix 2 for all 37
seasons. The yearly-derived densities are given in
Appendix 3 for those passerine species (except
Corvidae) that are confirmed or potential breeders
in the birch forest.

The derived density values of the total passerine
bird community (with Corvus corone and C. corax
excluded, as they were not mapped) are presented for
the 37 seasons in Figure 4.

Twenty-one passerine species have been
documented as present in the study area during at
least 32 of the 37 investigated seasons. The density
fluctuations of 20 of these species are presented in
Figure 5. One species, Parus major, hasbeen excluded
because its presence as breeder in the area is
exclusively dependent on the nest-boxes.

Epirrita autumnata dynamics

The presentation of the results of the insect census
work is here restricted to the caterpillars of the
geometrid moth Epirrita. The reason is that this is
the only insect organism that was considered in
relation to the fluctuations of the bird numbers. Its
dramatic dynamics are illustrated in Figure 6. The
period investigated covers three complete cycles
with about ten years between the outbreak peaks.
The duration of the outbreaks, counted as the number
of years with ten or more caterpillars per 1000 short
shoots, is five, four, and four years, respectively. The
frequency of the caterpillars drops to almost zero
between the outbreaks and is therefore not visible in
the diagram. The bird census work started in 1963
apparently during an Epirrita outbreak, aremnant of
which was registered when the insect census began
in 1967 (only about one caterpillar per 1000 short
shoots, therefore not visible in Figure 6).

Table 5. The mean temperature (°C) of each of the three months during the investigation from 1963—1999.
Medeltemperaturen for var och en av tre manader under filtarbetsdaren 1963—1999.

Month Mean SD CV Range
Manad Medelviirde Spridning Spridning % Extremvdirden
May 4.41 1.58 36 0.8-8.3

June 10.22 1.65 16 7.4-13.6
July 12.38 1.22 10 10.4-15.5
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Figure 7. Frequency diagram showing the mean values of the
derived density indices of the 20 regularly occurring species
during the breeding season. (S) = short-distance migrant, (1)
= tropical, long-distance migrant.

Frekvensdiagram som visar medeltditheten (revir/km?) for de
20 smafagelarter som regelbundet forekommer i studieomra-
det under hdckningstiden. (S) = kortdistansflyttare, (T) =
langdistans/tropikflyttare.

Environmental temperature

The calculated monthly mean temperatures (°C) of
all 37 years are listed in Appendix 4. A summary of
characteristics is given in Table 5 and in the section
dealing with the possible influences of temperature
on the bird numbers.

Analyses and discussion

The composition of the passerine bird community

The mean densities of the 20 regularly occurring
species are shown in the frequency diagram of
Figure 7. Compared to the corresponding diagram
for the 1965-1982 seasons (Enemar et al. 1984),
four more species have been included, namely A.
pratensis, M. flava, C. spinus, and P pyrrhula. The
reason is that they have appeared annually during the
last 17 seasons. The density-based ranking of the
species does not show any remarkable deviations
from that of Enemar et al. (1984). The same species
occupy the first seven positions in an unchanged
order. Ph. trochilus and F montifringilla are still and
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Figure 8. Year-to-year variation in the number of species
breeding in the study area (plus signs, top panel) and the
species turnover rate (black dots, bottom panel). The regressi-
on equations are y = 22.7 + 0.24x, r = 0.77, p<<0.001 for the
species numbers, and y = 21.2 + 0.11x, r = 0.14, n.s. for the
turnover rates. The broad horizontal lines indicate the periods
of mass occurrences of Epirrita caterpillars (see legend for
Figure 5).

Variationen mellan aren i antalet ndrvarande arter i studieom-
rddet, visad av serien med plus-tecken (Ovre diagrammet).
Den heldragna linjen visar hur artantalet genomsnittligt dnd-
rats under 37-drsperioden. Den antydda okningen dr statis-
tiskt sckerstdlld. Serien med fyllda cirklar visar variationen i
omsdttningen av arter mellan dren (undre diagrammet). Den
streckade linjen representerar medelomsdttningens dndring
under aren. Den svaga lutningen dr inte statistiskt sdkerstdlld,
vilket betyder att artomsdttningen varit genomsnittligt ofor-
dndrad under de 37 dren. De tre grova linjerna nederst
markerar dren med massforekomst av bjérkmdtarlarver.

by far the dominant ones. They make up about 60%
of the community. Among the new species only C.
spinus has managed to find its way into the previous
published sequence of species by occupying position
no. 15,thusleaving the sparse species Parus montanus
and F coelebs behind.

Previous bird censuses in the Scandinavian
subalpine birch forests have been listed by Ytreberg
(1972), supplemented by Enemar et al. (1984). The
8-year study by Jarvinen & Rajasdrkka (1992) with
references can now be added to the list. Hogstad
(1975) reviewed the results and characterised the
species composition of the habitat. He found that the
density and composition of the bird content of the
different plots were very similar and that Ph. trochilus
and F montifringilla were the dominant species
overall. The field data from the last three decades do
not provide any reason to surmise that any radical
changes in species composition have occurred in our
study area.
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Number of species

The number of actual and potential breeding passerine
species (excl. Corvidae) has fluctuated between 21
and 34 (Figure 8), withan annual mean 0f26.7 £ 5.33
(SD)and a CV 0f20%. The curve shows three peaks
with 31, 33, and 34 species occurring during the
three periods of the Epirrita outbreak (see below).
The linear regression of the number of species over
time suggests an increase of between eight and nine
seasonally documented species over the 37 years (b
=0.24,r=0.77,p<0.001), i.e. on average one new
species every four years. Most of this increase
occurred during the first half of the period (Figure
8). The main reason is that the irregularly occurring
species have started to appear more often rather than
that new species have shown up.

Most species that did not appear until the second
half of the study period are truly accidental ones.
Others, such as P cinctus and C. chloris, tend to
occur regularly. However, P, cinctus has disappeared
over the last few years including the 2000 and 2001
seasons whereas C. chloris has continued to appear.
Only three sparse species, C. familiaris, L. excubitor,
and E. hortulana, observed during the first half of
the study period, have been absent over the last two
decades.

It should be pointed out that the moderate yet
highly significant increase in the number of species
over the investigated years is not associated with a
corresponding increase in the community density
(see below).

Species turnover

Calculations are restricted to those passerines that
are confirmed or potential breeders in the habitat,
totalling 46 species of which only 16 have appeared
in all 37 seasons. These 16 species make up about
60% of the yearly average of the total number of
species. This means that there has been considerable
scope for species turnover between seasons. The
turnover (T) has been calculated, as a percentage,
according to the generally used formulaT=100(I+E)/
[0.5(S1+S2)t], where I and E are the number of
immigrating and emigrating species, S1 and S2 the
number of species present in the first and second
season, respectively, and t is the number of years
between the compared seasons.

The species turnover between successive seasons
(t=1) varied between 8% and 37% with a mean value
of 30 = 8.7%(S.D.) and showed no significant trend
over the 37-year period (Figure 8).
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Figure 9. The relation between the mean species turnover rate
(squares) and the number of years between the compared
seasons (y=0.61x+23.05,r=0.94, p<0.001). Triangles show
the numbers of comparisons the turnover rate is based on,
ranging from one 36-year period to 36 one-year periods.
Diagram som visar hur artomsdttningen stiger ndr intervallet
mellan de jimforda daren okar (kurvan med kvadraterna).
Trianglarna anger hur manga intervall som ligger till grund
for de medelvirden som kurvan bygger pd. For de 37 dren
finns bara ett intervall pa 36 ar, men de blir fler ju kortare
intervallen dr, med 36 analyser av ettdrsintervall.

The species turnoverrate increased in line with the
number of years between the compared seasons,
from 20-25% to around 45% (Figure 9). This increase
is partly a consequence of the upward trend in the
annual number of species (Figure 8). It particularly
affects the turnover rates over the longest time
intervals because they are mainly based on the figures
from the first (species-poor) and last (species-rich)
parts of the investigated period.

Thirty species have been absent one season or
more. The meannumber of these irregularly occurring
species per season is slightly more than eleven.
Given that two compared seasons shared no such
species, the calculated species turnover would be
about 80%. The latter figure may indicate an order of
magnitude of “maximum average turnover rate”.
The calculated values of even the longest intervals
are far from approaching this level (Figure 9). It is
noteworthy that there is no indication of a downward
trend towards the end of the diagram as observed in
long-term investigations elsewhere (Svensson et al.
1984, Enemar et al. 1994).

Increasing turnoverrates following longer intervals
between compared seasons were found by Jones &
Diamond (1976), Diamond & May (1977) and Abbott
(1978). Their findings are similar to those of
Bengtsson et al. (1997) who also showed that the
community variability increases over time. Thus the
time scale must thus be taken into account when
comparing the variability of different communities.



The density fluctuations of the total community

It is well known that the densities of the separate
species may fluctuate more in the northern areas
than in the southern ones (e.g. Jirvinen 1979), which
is true also for Ammarnis (Figure 5). As expected,
the mean annual density change of the total
community is less pronounced with a CV of 21%,
which is much less than the mean CV, 65%, of the 20
most frequently occurring passerine species.
Nevertheless, according to a heterogeneity test, the
density of the community varies highly significantly
(x*=632,p<0.001). The lowest densities amount to
less than 50% ofthe maximum levels (density indices
236 and 564, respectively, Figure 4). The community
fluctuation can be compared with that of the
deciduous woods of the BNP in Poland, i.e. 13
degrees of latitude further south. Wesolowski &
Tomialojc (1997) report that the highest density
recorded exceeds the minimum density by about
44%, and that the maximum increase between two
successive seasons amounts to 13%. The
corresponding figures in our study area are 139%
and 60%. Clearly the fluctuation amplitude is higher
further north.

There was no significant consistent trend in overall
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Figure 10. Moving 10-year means of the density of the total
passerine bird community (crosses) together with the moving
10-year means of the environmental temperature of June
(squares) and July (triangles). The stippled line shows the
extension of three of the 10 year periods.

Variationen i fagelsamhdillets tdthet presenterad i form av
medelvdrden for alla de 28 10-arsperioder som ryms inom 37-
arsperioden (s.k. glidande medelvirden, kurvan med kryss).
De horisontella streckade linjerna visar utstrdckningen av 10-
arsperioden for tre medelvirden. Pd samma sitt visas kurvor-
na for juni- och julitemperaturerna (kurvorna med kvadrater
resp. trianglar).

bird numbers over the years. The regression of the
density over time shows only a slight increase (b =
1.2, r=0.15, n.s.). However, this does not exclude
dramatic short-term density fluctuations. The most
remarkable one is the reduction in bird numbers
around the second decade of the 37-year period, as
demonstrated by the moving density means of the
available 28 successive 10-year periods (Figure 10).
These mean values show a low for the period 1975—
1984, being significantly lower than the maximum
densities that occurred during the beginning and the
end of the investigated period (t-test, p < 0.001 for
both comparisons). The continuous decline begins
with the fourth 10-year period (1966—-1975) and is
followed by a nearly continuous increase that peaks
during the third last period (1987—-1996).

The influence of environmental temperature on the
total community

Wiens (1989b) investigated the specific problems
arising when analysing the response of bird
populations to changing environmental factors. One
ofthem s the occurrence of time lags in the response
that makes it more difficult to distinguish possible
relations between different parameters, especially in
short-term investigations. We were able to test
relationships between bird numbers and temperature,
including time lags. The relation between the long-
term trends of the bird density and temperature as
demonstrated by their moving mean values was also
investigated.

The environmental temperature may affect the
bird density in various ways. At least three causal
relationships are conceivable. (1) Spells of high
temperature during the spring migration period, May
and early June, apart from reducing the snow-covered
area, are known to stimulate a prolongation of the
migrationroutes with more birds arriving, especially
in the actual northern border-line habitats. (2) The
weather in June, including the temperature, may
affect the breeding productivity in various ways,
possibly influencing the bird numbers over the next
few seasons. (3) The weather conditions in July are
of importance for the final growth and maturation of
the fledglings. Moreover, weather may affect the
progress of the post-breeding recovery of the adult
birds, with consequences for the prospects of
surviving and returning to breed again next year.
Therefore, the relationships between bird densities
and mean temperature of each of three months have
been investigated. The calendar periods of May,
June, and July have been chosen as roughly
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Table 6. The correlation between the bird density of year x and the mean temperature of year x, year x-1 and year
x-2 for the months of May, June and July, and also between the density of year x with the combined temperatures
of June year x-2 and July x-1. The correlations have been calculated for different durations, counted from the start
of'the 37-year period. r = coefficient of correlation, p = probability level, designated as n.s. (not significant) when
p>0.05.

Sambandet mellan fageltdtheten ett bestdmt dr (x) och medeltemperaturen samma dr (x) eller medeltemperaturen
foregaende ar (x-1) eller forforegaende ar (x-2), allt for de tre manaderna mayj, juni och juli var for sig. Sambandet
dr provat for perioder om 10, 20, 30 till alla 37 daren (All), rdknat frdan projektets start 1963. r anger styrkan och
riktningen av sambandet. Siffran féregas av minustecken om sambandet dr omvdint (hogre temperatur foljs av ldgre
fageltdthet). Saknas minustecken dr sambandet direkt (hogre temperatur foljs av hogre fageltithet). Omsiffran fljs
avn.s. betyder det attinget sikert samband finns, medan en siffra (0.05 osv) betyder att ett statistiskt siikert samband
tycks finnas, ju ldgre virde desto sdkrare samband.

Duration, years Period, antal ar

Month Temperature

Manad year 10 20 30 All
Temperatur-ar ~ t p< r p< r p< r p<

May X -0.32 n.s. -0.03 n.s. 0.19 n.s. -0.13 n.s.
x-1 -0.41 n.s. -0.07 n.s. -0.08 n.s. -0.09 n.s.
x-2 0.00 n.s. -0.13 n.s. 0.00 n.s. -0.09 n.s.

June X -0.69 0.05 -0.14 n.s. -0.05 n.s. -0.05 n.s.
x-1 0.55 n.s. 0.34 n.s. 0.35 n.s. 0.22 n.s.
x-2 0.48 n.s. 0.56 0.02 0.45 0.02 0.36 0.05

July X -0.42 n.s. -0.12 n.s. -0.03 n.s. 0.00 n.s.
x-1 0.63 0.05 0.47 0.05 0.30 0.02 0.21 n.s.
x-2 0.47 n.s. 0.03 n.s. 0.08 n.s. 0.05 n.s.

June+July (x-2)+( x-1) 0.70 0.05 0.57 0.01 0.47 0.01 0.42 0.02

representing the migration/arrival, breeding, and
post-breeding periods, respectively.

InTable 5, the mean temperature for the whole 37-
year period is presented for each of the three months,
which differ significantly (t-tests, p < 0.001). The
difference between the coldest and warmest years
amounts to about seven (May), six (June), and five
(July) degrees. The temperature ranges of the adjacent
months are only moderately overlapping (Table 5).
The monthly temperature means of May and June
and of June and July are not significantly correlated
(r=0.00 and 0.31, n.s., respectively). The monthly
means did not change significantly over the 37 year
study period (May: r = -0.19, June: r = -0.15, July:
r=0.25, all n.s.), i.e. there was no trend towards a
warmer climate.

The inter-seasonal relationship between the
temperature and bird density was investigated by
calculating correlation coefficients (Table 6). There
was no general relation between the temperature
means of the three months and the bird density of the
same season. The indicated negative correlation
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between the May temperature and bird density will
be discussed later.

The correlations between the May temperature
and the bird densities of the ensuing two seasons
were insignificant. The June temperatures showed
positive r-values when related to the bird density of
the following two seasons, but there was a significant
correlation only for the second one (Table 6). A
reasonable interpretation may be that more offspring
are raised in a warmer June and that most of the
surviving young birds do not establish permanent
territories and breed until two years later. As pointed
out above, only territorial birds are included in the
density reference used to derive the density indices.
Many passerines of the actual species reach sexual
maturity towards the end of their first year, although
generally a varying fraction of these one-year old
birds do not breed until a year later (see Glutz von
Blotzheim & Bauer (1985-1997)). The frequency of
postponed breeding may show regional differences.
Itis possibly more common in the harsh environments
in the far north as established for F hypoleuca in the



study area (Nyholm 1986) and L. svecica in
northernmost Finland (Jdrvinen & Pietidinen 1983).
Our results indicate that this may also be true for
other passerine species in the region.

The bird density was generally correlated with the
July temperature with a delay of one year, with no
demonstrable effect after two years (Table 6). High
July temperatures may imply an improved nutritional
situation for the fledglings and the adult birds. The
young of many passerines are fed by their parents for
twice as long outside the nest as in it (Martin 1987
withreferences). It follows that feeding may continue
into July for many passerines in our study area, e.g.
in F montifringilla (Lindstrom et al. MS). Moreover,
the yearlings as well as the adult birds will be better
prepared to endure the strains of the migration and
wintering periods, which means that more birds will
survive and return the following year. A fraction of
the returning one-year old birds may refrain from
breeding, the two-year old and older birds probably
account for the main bulk of the correlation between
the community density and the July temperature of
the previous season.

As a consequence of the interpretations above, we
would expect the combination of the mean
temperatures of June the first year and July the
second year to show a closer correlation to the bird
density of the third year than the temperatures of the
individual months. This was confirmed by the test
presented in Table 6. The correlation was significant
for all investigated period lengths. This combination
of the mean temperatures of the two months will be
referred to below as the combined June and July
temperatures.

The residual density variation not explained by the
combined June and July temperatures was calculated
and correlated with the May temperatures. The
correlation coefficients were all negative and of
higher numerical values than those for May in Table
6. That of the whole 37-year period was statistically
significant (r=-0.37,n=35,p<0.05). This relation
can be explained by the fact that the whole study area
is located on south-facing mountain slopes, thus
well exposed to and warmed by solar radiation,
which is important, especially in springtime. Our
study area therefore loses its snow cover earlier than
the surrounding areas that are located in less exposed
positions or at higher levels. In cold springs, the
arriving birds may find only limited parts of the area
sufficiently snow-free to occupy. This most likely
means a certain concentration of established
territories in the study area.

The long-term bird density trend, as demonstrated

by the moving means of the 10-year periods, was
compared with the corresponding moving means of
the June and July temperatures (Figure 10). Three
things are immediately apparent.

(1) The main course of the June temperature
curve strongly resembles that of the bird density
during the first 17 of the 28 periods (r=0.81,n=17,
p <0.001). This indicates that factors related to the
environmental June temperature have caused the
marked bird density dip around 1980.

(2) The two curves tended to diverge from the
18" 10-year period and onwards, resulting in a
negative correlation (r=—0.68,n=11,p<0.02). This
is in accordance with the information given in Table
6, where the r-values of the correlation between the
mean monthly temperatures and the bird densities
declined when the last period of the 37 years was
included in the test. Obviously, factors other than
those positively correlated with the environmental
temperature could maintain orraise the bird numbers,
even when the temperature trend decreases
significantly.

(3) The July temperature was negatively
correlated with the density trend of the bird
community (r = —0.43, n = 28, p < 0.05). The
explanation could be the fact that practically all
fledglings are produced in June. Therefore, a warmer
July in the same season cannot do more than augment
the quality and the survival rate of the fledglings
already produced. This means that the correlation
runs the risk of becoming negative when the
reproductive rate during cold June months decreases,
all the more as the moving temperature trends of
June and July tend to be negatively correlated.

No significant relation could be established
between the long-term trend of the temperature in
May and the density of the bird community, with the
exception of the first ten periods. The latter show a
negative correlation (r =-0.70, p <0.05).

In summary, temperature-related environmental
factors seem to affect the fluctuations of the total
bird community among the breeding seasons. An
increased bird density in the study area follows a
chillier May, presumably due to a delayed thaw that
forces the arriving birds to gather in the limited
snow-free areas. The monthly temperature means of
June and July are positively correlated to the bird
densities with a time lag of two and one year,
respectively. The mean temperature in June, when
most fledglings are produced, seems to be the most
important one. There are periods when factors other
than the positively temperature-related ones may
decide the direction of the population development.
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Golovatin (2002) found that the density of passerine
birds were positively correlated to the spring and
summer temperature of the preceding breeding season
in a 9.3 km? study area in the lower Ob region of
Russia. The 11-year investigation was carried out in
a subarctic habitat comprising moss bogs and
“afforested moss bogs”. He assumed that the
correlation was mainly due to increased survival rate
of'the fledged young in warmer seasons, i.¢. a similar
effectto that following the increased July temperature
in our study. Golovatin also found that the spring
temperature did not significantly influence the bird
density the same year but instead affected the
distribution of birds within larger areas, which is
similar to our interpretation of the effect of the May
temperature variation.

There are some studies at the species level
demonstrating how a temperature-related change in
thereproductiverate is followed by a density alteration
in the ensuing season, as in F hypoleuca (Virolainen
1984). Jarvinen (1989) showed that the between-
year variability in temperature is greater in northern
than in southern Finland and that the within-season
predictability is far higher in the north. This should
select for adjusting the breeding performance to the
environmental conditions (contrary to the situation
inthe south). In fact, in his 22-year study A. Jirvinen
found significant positive correlation between the
temperature in the latter half of June and the female
weight, egg volume, hatching and nesting success in
the subalpine birch zone at Kilpisjérvi (65° N). The
investigated species was F hypoleuca but the results
are probably valid for the small passerine species in
general (Jarvinen & Viisdnen 1984). It can therefore
be expected that the breeding outcome will correlate
with the environmental temperature in June, even to
the extent that it is reflected in the density dynamics
of the bird community. This assumption is strongly
supported by the bird density fluctuations related to
the June temperature in our study area.

Fluctuations in the species populations

Twenty of the most common species are presented in
Table 7 along with selected statistical population
parameters. These species make up 98.4% of the
average density of the total passerine community.
The fluctuations between years are often considerable
(Figure 5).

According to the heterogeneity tests no less than
15 species vary significantly between seasons. Those
species that remain constant are all represented by
low-density figures. Nine species show significant
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trends in their population development, five of them
increasing and four declining. These species all
belong to the less abundant ones.

It is evident that a comprehensive comparison
with the fluctuation patterns of the Swedish bird
populations is futile at present. A nation-wide bird-
monitoring programme was started in Sweden in
1975 and a summary of the results has recently been
published (Svensson & Lindstrom 2002). The
fluctuations in the species populations have been
followed with the aid of point counts. So far, only a
minor part of the fieldwork has been carried out in
northern Sweden and some northern species are
therefore not recorded in large enough numbers,
suchas £ montifringilla and L. svecica. Consequently,
comparisons cannot answer the question as to whether
the population changes in the study area reflect more
wide-ranging fluctuations. However, there are a few
short-term concordant changes, such as the
approximately 50% reduction of 4. trivialis in Sweden
between 1987 and 1993 and the 80% drop in our
study area between 1988 and 1993. The abundant
Ph. trochilus shows no long-term trend whereas this
species has increased significantly in our study area
between 1975 and 1999 (linear regression upon
time, r = 0.45, n =25, p < 0.001). This may partly
reflect the fact that the two compared populations
belong to different subspecies, Ph. t. acredula in the
north and mainly Ph. . trochilus in the south, probably
with different migration strategies. The rising
numbers at Ammarnis could partly have been a
consequence of the significant population reduction
that occurred there in the late 1970s. This population
decline may not have involved the southern parts of
the country.

The moving 10-year means of the majority of the
species show a similar density trend to that of the
total community, i.e. a steady decline over many
years preceding the minimum value of the 1975—
1984 period, followed by an increase during a varying
number of years. Ph. trochilus, F. montifringilla and
T iliacus, which make up 65% of the total assembly,
follow the curve of the total assembly very closely. A.
trivialis, Ph. phoenicurus, T. pilaris, M. striata, F
hypoleuca, Parus montanus, F coelebs, and C. spinus
also show the same trend with the minimum period
between 1975 and 1984, whereas the minimum
periods of P modularis, L. svecica, T. philomelos, S.
borin, and E. schoeniclus are delayed between one
and three years. The moving means of C. flammea
and of the sparse A. pratensis, M. flava and P
pyrrhula show quite different fluctuation patterns.



Environmental temperature and species density
fluctuations

Even if the environmental temperature shows
interesting and partly clarifying relations to the
density fluctuations in the total bird assembly, it does
not follow that this applies to all of the species. A
drawback is, however, that many species are too
scarce to provide reliable information. The following
calculations were therefore restricted to the 14 species
with a mean density index of three or more per km?
(Table 8). There are few statistically significant
correlations between the densities of these species
and the combined temperatures of June and July
(Table 8). However, the positive correlation
coefficients are dominant (47 out of the 56 r-values),
which was to be expected, since the correlations for
the total community are significant throughout (Table
7). The main observations are given under the
following six points.

1. It is surprising that the most abundant of all
species, Ph. trochilus, totally lacks significant

correlations with the environmental temperature.
The reason could be that the derived density indices
deviate greatly from the territorial densities as
established in the study plots. However, correlation
tests using the study plot densities generally provide
results that do not differ significantly from those
shown in Table 8. This indicates that the species is
relatively insensitive to temperature fluctuations.
Otherregulating factors notrelated to the temperature
may be dominant. However, there was a positive
correlation between the moving means of the
population density and the June temperature (the
temperature curve, see Figure 10). The correlation
was significant during the first 20 of the 28 periods
(r=0.84, p<0.001). Obviously Ph. trochilus shares
a “long-term” dependence on certain temperature-
associated factors with the majority of the passerine
species in the investigated area. The moving 10-year
means of the July temperature was negatively and
significantly correlated with the population density
trend (r=-0.51,n=28, p <0.01), a similar though
more pronounced relation than that of the total bird

Table 7. Mean derived densities (DD, number of territories/km?) and standard deviations (SD) of the 20 commonest
smaller passerines (species observed in the study area in at least 32 seasons). CV = coefficient of variation as a
percentage of the mean, x>= heterogeneity value, b = slope of the linear regression of the DD upon time (cf. Fig.

5), p = level of significance for y? and b, respectively.

Medelantalet revir/km? (DD) for de smdrre tdttingar som observerats i studieomradet under minst 32 av de 37
sdsongerna. SD = spridningsvirdet, CV = spridningsvdirdet i procent, x* = heterogenitetsvirde som anger graden
av olikhet i antal mellan sdsongerna, b = lutningsvdrdet for regressionslinjen for artens tdthetsvariation (jfr. Fig.

5), p = sannolikhetsvirdet for x* respektive b.

Species/Art DD SD (0\% x? p< b p<
Anthus trivialis 11.3 5.18 46 84.8 0.001 -0.07 n.s.
Anthus pratensis 2.0 2.40 120 103.5 0.001 0.12 0.001
Motacilla flava 1.7 1.58 93 523 n.s. 0.11 0.001
Prunella modularis 16.1 5.60 35 70.4 0.001 -0.13 n.s.
Luscinia svecica 9.2 5.45 59 116.2 0.001 0.00 n.s.
Phoenicurus phoenicurus 8.6 4.79 56 96.1 0.001 -0.06 n.s.
Turdus pilaris 14.0 7.75 55 154.3 0.001 0.18 n.s.
Turdus philomelos 7.3 3.30 45 533 n.s. -0.20 0.001
Turdus iliacus 28.2 8.93 32 101.7 0.001 -0.02 n.s.
Sylvia borin 3.1 2.92 95 98.2 0.001 -0.19 0.001
Phylloscopus trochilus 156.5 33.93 22 263.4 0.001 0.34 n.s.
Muscicapa striata 3.0 2.07 69 49.1 n.s. 0.13 0.001
Ficedula hypoleuca 8.3 5.06 61 118.0 0.001 -0.25 0.001
Parus montanus 2.5 1.64 67 38.2 n.s. -0.04 0.02
Fringilla coelebs 2.5 1.86 74 50.0 n.s. -0.01 n.s.
Fringilla montifringilla 74.1 27.42 37 364.6 0.001 0.60 n.s.
Carduelis spinus 2.6 3.18 121 146.7 0.001 0.16 0.001
Carduelis flammea 22.7 17.98 79 516.1 0.001 0.02 n.s.
Pyrrhula pyrrhula 1.0 1.12 108 67.2 0.03 0.05 0.01
Emberiza schoeniclus 18.8 6.54 35 82.1 0.001 -0.07 n.s.
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Table 8. The correlation between the density of 14 species populations of year x and the the mean of the sum of the
June temperature of year (x-2) and the July temperature of year (x-1). The correlation coefficients have been
calculated for different durations, counted from the start of the 37-year project. The species are listed after their
mean population density (cf. Figure 7). Species with a mean derived density of less than three territories per km?
have been excluded. r = coefficient of correlation, p = probability level, designated as n.s. when p > 0.05.
Sambandet mellan populationstdtheten for de 14 allmdnnaste arterna och den sammanlagda medeltemperaturen
Jforjuni tvd ar och juli ett ar tidigare. Informationen i tabellen tolkas pd sditt som forklaras i Tabell 6. Enda skillnaden
dr att de positiva r-virdena hdr forsetts med +-tecken for att tydligt visa att de flesta arterna, for de flesta testade
periodlingderna, tenderar att variera i takt med temperaturvariationen.

Duration, years Period, antal dr

10 20 30 35
Species Art r p< r p< r p< r p<
Phylloscopus trochilus -0.19  ns. +0.19  ns. +0.18 n.s. +0.11 n.s.
Fringilla montifringilla +0.77  0.01 +0.55  0.02 +0.37  0.05 +0.37  0.05
Turdus iliacus +0.62  n.s. +0.37  ns. +0.34 n.s. +0.34  0.05
Carduelis flammea +0.46  ns. +0.48  0.05 +0.38  0.05 +0.39  0.05
Emberiza schoeniclus -0.05 n.s. +0.15 n.s. +0.19 n.s. +0.17 n.s.
Prunella modularis +0.04  n.s. +0.29  ns. +0.30  ns. +0.24  ns.
Turdus pilaris +0.52  ns. +0.39  ns. +0.38  0.05 +0.28 n.s.
Anthus trivialis -0.31 n.s. -0.18 n.s. +0.06 n.s. +0.13 n.s.
Luscinia svecica +0.18 n.s. +0.27 n.s. +0.27 n.s. +0.23 n.s.
Ph. phoenicurus +0.11 n.s. +0.32 ns. +0.39  0.05 +0.33  0.05
Ficedula hypoleuca +0.13 n.s. +0.09  ns. +0.10 n.s. +0.13 n.s.
Turdus philomelos -0.45 n.s. +0.02  ns. +0.07 n.s. +0.09  ns.
Sylvia borin -0.82  0.01 -0.34  ns. -0.25 n.s. -0.20 ns.
Muscicapa striata +0.32 ns. +0.28  n.s. +0.23 n.s. +0.20  ns.

community. The same interpretation as for the total
community might be valid in this case.

2. The fluctuations of F montifringilla show the
strongest positive correlation with the combined
June and July temperatures (Table 8). This was
hardly expected, due to the fact that this species, as
documented below, is significantly affected by the
Epirrita cycles, which could at least partly obscure
the response to the temperature fluctuations. When
each of the two months were investigated separately
with the same time lags taken into account, it is clear
that the July temperature was the most important
with highly significant r-values throughout the 37-
year period (p<0.01 to <0.001), whereas the r-values
of the June temperature were far from being
statistically significant. This indicates that bad
environmental conditions in July can severely reduce
the increased reproductive output resulting from the
rich supply of Epirrita larvae in June (but see
Lindstrom et al. MS).

3. The density of C. flammea shows the second
strongest correlation with the temperature
fluctuations (Table 8). In contrast to £ montifringilla,
the June temperature of two years previously is most
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important, manifested by significant correlations
for the three longest year periods (p < 0.05 to p <
0.01), whereas the bird density correlates
insignificantly with the July temperature.

4. The density fluctuations of the thrushes 7
iliacus and T. pilaris show a rather weak correlation
with the combined June and July temperatures (Table
8). However, they resemble C. flammea in that the
temperature in June is apparently of the utmost
importance for their reproductive output, which is
indicated by the fact that it correlates positively and
significantly with the bird density figures two years
later (p < 0.01 for three of the four tested period
lengths, both species).

5.Asdescribed above, the 10-year moving density
means of 1 Ispecies closely followed that of the total
community and they were significantly correlated at
varying probability levels with the 10-year moving
means of the June temperature during the first three
quarters of the 37-year period.

6. The May mean temperatures generally showed
aninsignificant negative correlation to the density of
the total bird community in that season (Table 6). No
less than ten of the 14 species in Table 8 show



population fluctuation patterns that are contrary to
the May temperature variation, some of them
significantly. This applies to Ph. trochilus (r=-0.34,
p<0.05), T iliacus (r=-0.41,p<0.02),and T pilaris
(r=-0.54,p <0.001). The remaining seven species,
C. flammea, E. schoeniclus, P modularis, L. svecica,
T. philomelos, S. borin, and M. striata, all show
insignificant r-values varying from —0.13 to —0.27.
Four species tend to be positively correlated with the
May temperature, F montifringilla, A. trivialis, Ph.
phoenicurus, and F hypoleuca. The latter two show
significant r-values for the first half of the 37-year
period.

In summary, the density fluctuations of most
species tend to be positively correlated with the
combined June and July temperatures. However,
only few correlations are statistically significant.
Each of the separate months is responsible for a
significant correlation with a time lag of one (July)
ortwo (June) years for a few species. The moving 10-
year means of most species populations correlate
positively and significantly with the moving means
of the June temperatures during a greater part of the
37-year period.

The influence of the Epirrita autumnata outbreaks

The green Epirrita caterpillars unquestionably
constitute part of the food with which the parent
birds feed their young as demonstrated for 7. iliacus
(Arheimer 1978), C. flammea (Enemar & Nystrom
1981) and F montifringilla (Hogstad 1988).
Moreover, birds of various species have been observed
carrying green-coloured food portions to their nests
during the outbreak seasons. The marked appearance
and disappearance of such a superabundant food
source may affect the bird density fluctuations. The
following two points should be borne in mind when
interpreting the relations between the Epirrita cycles
and the bird numbers.

1) The nutritional quality of the caterpillars as
food for the birds may decline during the last outbreak
years, for example as a side effect of the birches’
chemical defence against the larval attacks. The
interaction between the Epirrita caterpillars and the
birches has been investigated (e.g. Haukioja 1980,
Haukioja & Hanhiméki 1985, Hanhiméki & Senn
1992) and a number of significant chemical
substances produced by the birches and their likely
relation to the caterpillar growth are known (Suomela
et al. 1995, Ossipov et al. 2001). The question is
whetherany ofthese substances affect the palatability
of the grazing caterpillars from the birds” point of

view. Anyhow, the size or mass of the caterpillars and
pupae seems to decline during the final years of an
outbreak (Hogstad 1996, Kaitaniemi et al. 1999).

2) The vegetation is affected by the grazing larvae
to varying degrees, in the form of defoliation, reduced
flowering and seed production of birches and various
herbs, perhaps also in an impoverished insect fauna
(cf. e.g. Selds et al. 2001). This might be a
disadvantage for some bird species.

Itisreasonable to assume that the superabundance
of caterpillars during the Epirrita outbreaks would
entice more bird species than usual to settle and
breed in the study area. A moderate response is
indicated by the curve showing the yearly number of
species over the 37 seasons (Figure 8). The three
peaks with 31, 33, and 34 species occur during the
first, second and third Epirrita period, respectively.
The species numbers are positively correlated with
the caterpillar abundance over the first ten (r = 0.82,
p <0.01) and twenty years (r = 0.53, p <0.02). The
significant correlation disappears after 1984.

The possible relation between the outbreaks of the
moth caterpillars and bird densities has been
investigated by calculating the correlation
coefficients, thereby considering possible time lags
and even anticipatory reactions. Three periods were
investigated, starting at the beginning of the insect
census work and extending over 10, 20 and 33
seasons. They include one, two, and three complete
Epirrita outbreaks, respectively. The results of the
calculations of the total passerine community (excl.
Corvidae) and the 14 most abundant species have
been studied. The results of the calculations regarding
the community and five selected species can be
found in Table 9. There are relatively few significant
r-values, and the insignificant positive and negative
coefficients are of about the same frequency. This is
also true for the remaining nine species not included
in the table.

The only species that shows a highly significant
relation to the Epirrita cycles is F montifringilla
(Table 9), a fact that has been repeatedly established
(Silvola 1967, Hogstad 1969, 2000, Ytreberg 1972,
Enemar et al. 1984, Lindstrom 1987). Its density is
high in years with a mass occurrence of caterpillars.
The density also increases significantly one year
earlier, leading to somewhat higher correlation
coefficients. However, there is no significant
correlation with two years earlier, which means that
the species responds very quickly and strongly in
seasons marking the start of a new mass outbreak,
probably with less than ten larvae per 1000 short
shoots. The habitat may be “saturated” with
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Table 9. The correlation between the bird density (total passerine community, selected species) of year x and the
abundance of Epirrita larvae the same year (x), the following year (x+1), and the two preceding years (x-1) and
(x-2). The correlations have been calculated for different durations counted from the start of the Epirrita
investigations (1967). r = coefficient of correlation, p = probability level, designated as n.s. when p > 0.05.

Sambandet mellan titheterna dr x for dels hela fagelsamhdllet, dels valda arter, och forekomsten av fjdllbjorkma-
tarlarver (Epirrita) samma dr (x), efterfoljande ar (x+1) och de foregaende bada daren (x-1) och (x-2). Tre perioder
riknade fran 1967 har testats. Tabellinformationen i ovrigt (r-vérden, n.s., 0.05, osv.) skall tolkas enligt

forklaringen i Tabell 6.

Duration, years Period, antal ar

10 20 All Alla
Epirrita year

Larv-ar r p< r p< r p<

Total community X 0.37 n.s. 0.41 n.s. 0.18 n.s.
Hela fagelsamhdllet x+1 0.63 0.05 0.47 0.05 0.24 n.s.
x-1 -0.20 n.s. 0.19 n.s. 0.04 n.s.

x-2 -0.49 n.s. 0.21 n.s. 0.22 n.s.

Fringilla montifringilla X 0.77 0.01 0.70 0.001 0.59 0.001
x+1 0.87 0.01 0.83 0.001 0.66 0.001

x-1 0.04 n.s. 0.16 n.s. 0.13 n.s.

x-2 -0.36 n.s. -0.14 n.s. -0.11 n.s.

Emberiza schoeniclus X 0.48 n.s. 0.29 n.s. 0.11 n.s.
x+1 0.23 n.s. 0.06 n.s. -0.02 n.s.

x-1 0.35 n.s. 0.23 n.s. 0.10 n.s.

x-2 -0.01 n.s. 0.51 0.05 0.51 0.01

Anthus trivialis X 0.34 n.s. 0.67 0.01 0.18 n.s.
x+1 0.45 n.s. 0.43 n.s. 0.02 n.s.

x-1 0.39 n.s. 0.71 0.001 0.41 0.02

x-2 0.44 n.s. 0.70 0.001 0.60 0.001

Luscinia svecica X 0.00 -0.06 n.s. -0.05 n.s.
x+1 0.45 n.s. 0.11 n.s. 0.08 n.s.

x-1 0.40 n.s. 0.34 n.s. 0.28 n.s.

x-2 0.36 n.s. 0.52 0.02 0.48 0.01

Carduelis flammea X -0.19 n.s. -0.24 n.s. -0.18 n.s.
x+1 -0.12 n.s. -0.19 n.s. -0.11 n.s.

x-1 -0.24 n.s. -0.30 n.s. -0.26 n.s.

x-2 -0.02 n.s. -0.02 n.s. -0.02 n.s.

caterpillars from the bird’s point of view very early
in the cycle, i.e. years before the peaks of mass
occurrence. Furthermore, the bird density tends to
decline when the caterpillars are still abundant (Figure
6). This could be a reaction to a change in caterpillar
quality brought about by the anti-predator reactions
of the birches. Anyhow, the impression is that the
increase and decrease of F montifringilla precede
that ofthe Epirrita caterepillars by about one season.
The early density increase of finches is also indicated

84

by the corresponding curves obtained ina Norwegian
subalpine birch forest (Hogstad 2000).

The increased reproductive output during the
outbreak years (Lindstrom 1987, Hogstad 2000,
Lindstrom et al. MS) is not followed by a population
increase in the subsequent two seasons. The birds
apparently disappear, which is in accordance with
the nomadic behaviour of the species (Mikkonen
1983, Hogstad 1985), which has little or no site
tenacity (Lindstrom 1987). As demonstrated above,



the F. montifringilla fluctuation is strongly correlated
with the mean July temperature of the previous year.
Therefore the tests have been repeated making
allowance for the effect of the July temperature. The
results showed that the correlation between the
residual variation of F montifringilla and the
occurrence of caterpillars did not diverge
significantly from those presented in Table 9 (r =
0.64,0.62 and 0.51 for Epirrita yearx, and 0.84,0.82
and 0.63 for year (x+1), all with p-values of 0.01 or
0.001, whereas the r-values of the years (x—1) and
(x—2) remained far from significant).

The densities of F montifringilla can also rise to
high or moderate peaks between the Epirrita
outbreaks as was the case in 1968, 1980 and 1989
(Figure 6). This indicates that £ montifringilla is not
entirely dependent on the Epirrita caterpillars for its
accumulation and breeding start. An unknown food
source may be of importance, perhaps favoured by a
habitat not heavily grazed by caterpillars. The
significance of the breeding during these seasons
cannot be evaluated at present. The birds sometimes
abandon their nests during or after laying and move
elsewhere (Hogstad 1982).

Unlike F montifringilla, the three “ground-
foraging” species E. schoeniclus, A. trivialis, and L.
svecica all correlate positively and significantly
with the appearance of the Epirrita caterpillars with
a time lag of two years. This indicates that the rich
supply of larvae increases the reproductive rate,
which is followed by a bird density increase two
years later when the surviving young birds may
return and breed. A.trivialis shows the strongest
reaction and also correlates significantly with the
caterpillar abundance of the previous season (a time
lag of only one year).

C. flammea is included in Table 9 because it is the
only species showing an exclusively negative, albeit
insignificant, relation to the appearance of the
caterpillars, a fact thatalso holds true after allowance
was made for the effect of the mean June and July
temperatures. This general tendency may be a
consequence of the possible outbreak-induced
deterioration of the seed-producing vegetation. C.
flammea is a granivorous bird that feeds its young
with various seeds to a great extent (Enemar &
Nystrém 1981).

In summary, the bird community density generally
shows only a weak reaction to the Epirrita outbreaks.
The prime responder is F montifringilla, which
shows increased density not only during the years of
mass occurrence, but also one season in advance.
The fact that most species seem to be unaffected

suggests that possible negative consequences of the
grazing larvae should be considered when evaluating
the effect of the additional food supply that is
represented by the caterpillars themselves.

Positive correlations between the abundance of
lepidopteran caterpillars and the density and
reproductive rate of passerine species have been
established elsewhere in forests other than the
subalpine variety (e.g. Morris et al. 1958, Zach &
Falls 1975, Holmes etal. 1986, Crawford & Jennings
1989, Tomialojc & Wesolowski 1990). Moreover,
certain species are reported to appear in the study
plots only during the outbreak years (Holmes &
Sherry 2001). As expected, experiences differ as to
the extent and duration of the response in the
investigated communities. In general, the community
density does not significantly correlate with the
appearance of the caterpillars. As a rule, a more or
less clear response is restricted to only a few species
populations. However, Wesolowski & Tomialojc
(1997) conclude that most insectivorous species in
BNP do not vary in line with the fluctuations in
caterpillar occurrence and suggest that other factors
have amore important influence on the bird numbers.
Moreover, the seasons with low caterpillar density
do not necessarily mean a shortage of food for the
breeding birds. This is similar to the situation in the
subalpine birch forests. On the other hand, low larval
occurrence can be indicative of a shortage of food in
the Hubbard Brook study plots (Holmes 1988,
Holmes et al. 1991, Holmes & Sherry 2001). Bird
fluctuations coincided with the actual caterpillar
density or were significantly correlated with that of
the previous season, even at low (normal or so-called
endemic) larval abundance.

The relations between the density fluctuations of
the species

A general view of the correspondence between the
species fluctuations has been obtained by calculating
the correlation coefficients for all combinations of
species pairs. The 20 passerines that have been
present in the study area for 32 seasons or more give
rise to 190 coefficients, of which 151 are positive
and only 39 negative, thus indicating an
overwhelming tendency towards co-variation
between the fluctuation patterns of these species.
However, only 50 coefficients are significant at the
5% level, 46 of which are positive. In the case that all
species populations fluctuate independently of each
other, 10 coefficients at the 5% level of significance,
could nonetheless be expected to appear, five of
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them positive. As there are in fact significantly more
positive than negative correlations in the study area
(x*=12.8,p<0.001) it appears justified to conclude
that the fluctuation patterns of many species have a
tendency to co-vary. In fact, all 20 species co-varied
significantly with at least one community member.
In contrast, there are only four significant negative
correlations, which means that species pairs with
reversed fluctuation patterns are not statistically
established as a normal occurrence in the studied
community.

In this regard, the bird community of a primeval
deciduous forest (BNP) in Poland resembles our
community to asurprisingly large extent (Wesolowski
& Tomialojc 1997). Pair-wise comparisons of 26
species of which all but three were passerines resulted
in27.4% significant positive correlation coefficients,
whichis very close to our figure (24.2%). Significant
negative correlations were extremely rare in both
investigations, amounting to between 2% and 4%.

The varianceratio V (Jarvinen 1979) was calculated
and applied in the analysis of the fluctuation patterns
of the first 20 seasons (1963—1982) (Enemar et al.
1984). Although the V-test has been questioned by
James & Boecklen (1984), it is used here for
comparison only and “as a descriptor of species
patterns ““ (Schluter 1984). The first 20 seasons gave
rise to a V-value of 0.44, i.e. well below unity, which
indicates that the fluctuation patterns of the species
populations tend to co-vary rather than the opposite.
The succeeding 17 seasons accentuated this tendency
by reducing the ratio to 0.30 for that period, resulting
in a V-value of 0.40 for the entire 37-year period.
Obviously many species pairs or groups in the
community share common features in their
fluctuation patterns.

The degree of covariation between the fluctuation
patterns of the species populations and groups can
be investigated by carrying out a cluster analysis
resulting in a so-called dendrogram (Cody 1974).
This was done forthe 18 (1965-1982) of the 20 years
of our project (Enemar et al. 1984). The dendrogram
displayed three distinct clusters of species. The
species were mainly assorted in the clusters according
to their different migration strategies, one group (A)
was made up of tropical migrants (T-species), while
two groups comprised short-distant migrants (S-
species), of which one contained those species with
irruptive migratory behaviour (B) and the other the
remaining two short-distance and one long-distance
migrant, all “ground-dwellers” in the breeding area
(C). The interpretation of the dendrogram was that
the annual density values in the breeding area are
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Figure 11. Proximity matrices showing the correlation bet-
ween pairs of the thirteen most abundant species as regards
density fluctuations in the study area. Squares with significant
correlation coefficients (p <0.05) are shaded. The species are
included in the matrices in the same order as in the dendrogram
published by Enemar et al. (1984), which was based on 18 of
the first 20 seasons in the study area. The top matrix cor-
responds to the dendrogram (1965-1982), while the bottom
matrix shows the correlation coefficients of the total project
period (1963—1999). The upper matrix displays three aggrega-
tions of significant coefficients; a large one in the upper
section corresponding to cluster A in the dendrogram (long-
distance migrants, with the short-distance migrantn7. philo-
melos as the exception), and two smaller ones, corresponding
to the cluster B and cluster C of the dendrogram, the latter in
the bottom right-hand section. Clusters B and C represent
short-distance migrants with the long-distance migrantnL.
svecica as the only exception. The bottom matrix shows that
clusters A and C persist even with the addition of the first two
and the last 17 years, whereas the presence of cluster B has
declined markedly.

Rutdiagram som visar styrkan i samvariationen mellan de 13
vanligaste arternas tdtheter i fjdllbjorkskogen. Ju hogre siff-
ran dr, desto mer sammanfaller fluktuationsménstren for de
bada arter som “méts” i en given ruta. Skuggade rutor anger
en statistiskt sikerstdlld samvariation. Av alla artpar dr det
bjorktrast/rodvinge-paret (T. pilaris/T. iliacus) som uppvisar
den storsta likheten i antalsvariationen mellan sdsongerna.
Det ovre rutdiagrammet géller perioden 1965—1982, det und-
re hela projektperioden 1963—1999. De skuggade, “sikra”
rutorna dr grupperade med den storsta ansamlingeni den Gvre
delen (4), vars arter tenderar att skilja sig frdan de évriga i hur
de varierar. Bortsett fran den oversta arten (taltrasten) ingar
endast tropikflyttare i gruppen, ndmligen (i ordning uppifi-dn)
lovsangare, trdadgardssangare, svartvit flugsnappare, rid-
stjdrt och trdadpipldirka. Troligen har just de gemensamma
strapatserna och forlusterna under den langa flyttningen och
i det avligsna oévervintringsomrddet paverkat fluktuations-
monstren i samordnande riktning for dessa arter och det med
ett resultat som skiljer sig fidan vad kortflyttarna uppvisar. De
ovriga tvd mindre grupperna (B och C) bestar med undantag
for blahaken av kortflyttare, ndmligen forst bjorktrast, rod-
vingetrast, bergfink och grasiska, samt nederst jarnsparv,
blahake och sdvsparv. Det undre diagrammet visar att grup-
peringen av arterna pd basis av likheten i fluktuationsmonst-
ren i stort sett bestar efter okningen av antalet undersokta ar,
dock med undantag for gruppen B som blivit otydlig och inte
ldngre 6vertygar.



Turdus philomelos

0,82 | Phylloscopus trochilus
0,72| 0,67|Sylvia borin A
0,58| 0,69| 0,29|Ficedula hypoleuca
0,38/ 0,55| 0,26| 0,34 |Phoenicurus phoenicurus 1965 - 1982
0,44| 0,54| 0,56/ 0,12 0,59|Anthus trivialis
0,48| 0,54 0,22 0,41 0,02 -0,08|Turdus pilaris
0,48/ 0,62 0,28/ 0,53| 0,29| -0,04| 0,85|Turdus iliacus B
0,72 0,27| -0,12] 0,05/ 0,34 0,04 0,40| 0,53|Fringilla montifringilla
-0,08| -0,06| -0,30 0,10 0,02| -0,49| 0,32| 0,35 0,19|Carduelis flammea
0,43| 0,28/ -0,02] 0,17 0,27 0,14 -0,05| 0,12| 0,39| -0,10|Prunella modularis
0,14/ 0,06/ -0,33| 0,02| 0,14 -0,01| -0,07| -0,05| 0,16| 0,18 0,73 |Luscinia svecica C
0,24] 0,01] -0,11| 0,03] -0,02| 0,06] -0,13| -0,13| 0,14 -0,23| 0,79| 0,59|Emberiza schoeniclus
Turdus philomelos
0,54 |Phylloscopus trochilus
0,67 | 0,22 |Sylvia borin A
0,60 | 0,33 | 0,37 |Ficedula hypoleuca
0,41 | 0,41 0,22 | 0,50 |Phoenicurus phoenicurus 1963 - 1999
0,38 | 0,44 | 0,35 | 0,40 | 0,45 |Anthus trivialis
0,24 | 0,60 -0,11 0,12 0,06 0,08|Turdus pilaris
0,33 | 0,51 0,08 0,31 0,12 0,13| 0,79 |Turdus iliacus B
-0,03| 0,23 -0,19] 0,08 0,10| 0,05] 0,27 | 0,38 |Fringilla montifringilla
-0,02| 0,03 -0,22 | -0,02| -0,11| -0,25 | 0,29 | 0,38 | 0,11|Carduelis flammea
0,56 | 0,29 0,12 0,76/ 0,00/ 0,09] 0,16] 0,30 0,14| 0,10|Prunella modularis
0,24 | 0,23 -0,17{ 0,18 0,07 0,19| 0,34 | 0,36 0,11| 0,20 | 0,66 [Luscinia svecica C
0,36 | 0,31 0,01] 0,27 0,16] 0,47 | 0,27 | 0,30 0,02| 0,02| 0,58 | 0,63 |Emberiza schoeniclus
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strongly affected by the survival rate in the wintering
area and during migration. Therefore, the breeding
densities of species with common migration and
wintering behaviour should show similar fluctuation
patterns.

The result of a different co-variation analysis
based on the 37-year data sample is presented in the
“proximity matrix” of Figure 11. A cluster analysis
was abandoned due to its tendency to exaggerate
minor differences in the correlation coefficients
when “clustering” pairs of species or species groups.
The “proximity matrix” illustrates the complexity of
the calculated relations between the fluctuation
patterns of the species in a more realistic way. For
comparative purposes, the matrix was based on the
proportional density values of the same species as in
the 18-year dendrogram, and these are listed in that
same order. In the matrix, the squares with significant
correlation coefficients show a grouping
approximately corresponding to the A, B, and C
migration clusters of the dendrogram. The latter has
been “translated” into a corresponding proximity
matrix to facilitate comparison (Figure 11). The
general pattern of clusters persists even after the
addition of the post-1982 period. The group C species
are exactly the same, whereas the similarity between
the tropical group A of the 18 and 37-year periods,
although obvious, is less definite. Group B is less
interesting in both analyses because it consists of
rather loosely related species with the exception of
the two thrush species 7. iliacus and T. pilaris, which
showed the strongest co-variation of all species pairs
in both analyses. The two “rebellious” species are
the S-species 7. philomelos and the T-species Ph.
trochilus. T. philomelos is still closely linked to
group A, i.e. it remains a tropical migrant in respect
of its fluctuation pattern. Ph. trochilus has come
closer to group B over the last 17 years, resulting in
its highest correlation coefficients with the thrush
species (Figure 11). Nevertheless, the information
contained in the Figure 11matrix does not seem to
provide sufficient grounds for entirely abandoning
the hypothesis that the migration strategy is a
significant factor influencing the pattern of the bird
density variation in our study area.

Many studies have documented the fact that
changes in winter survival rates are followed by
changes in the breeding density (e.g. Fretwell 1972,
Newton 1998). It is therefore not surprising that the
fluctuation patterns of the species in a study area
tend to be grouped together according to their
wintering and migratory habits. Over a 40-year
period, the bird community of a small study plot in
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southern Sweden showed a distinct division into two
“fluctuation groups”, mainly consisting of tropical
and short-distance migrants, respectively (Enemar
et. al. 1994). However, other investigations have
revealed little or no synchronic fluctuations related
to common wintering areas. This may be at least
partly due to the fact that the time-scale of the
investigations has not been long enough to
compensate for various background disturbances
(for references, see Enemar et al. 1994). It is
interesting to note that, based on their 20-year census
work in BNP, Wesolowski & Tomialojc (1997) did
not find a corresponding grouping of population
fluctuations.

Fluctuations of the short-distance versus long-
distance (tropical) migrants

In the European passerine communities, the
proportion of tropical migrants (T-species) shows an
increasing gradient northward (e.g. Herrera 1978).
Herrera, with reference to Moreau (1952), includes
all species that are resident or that winter within the
Western Palaearctic in one and the same category,
that of resident species, despite the fact that many of
them are short-distance migrants (S-species). True
passerine residents wintering in the birch forests of
our study area are few and occur irregularly. Flocks
of C. flammea forage there in winters following
summers with rich birch mast seeding and scattered
pairs of* Parus montanus have been observed. The S-
species are the first to arrive and settle in the
springtime and, according to Herrera (1978), the
later arriving T-species then repopulate the area in
numbers that are determined by the amount of space
and resources not exploited by birds already present.
Therefore, the number of settling T-species depends
on, among other things, the winter survival of the S-
species. The proportion between the densities of the
two species groups may of course vary between
seasons, perhaps partly in an opposing manner.
Herrera’s model has been studied and verified by
O’Connor (1981), Berthold (1990), Morozov (1993),
and Enemar et al. (1994). Mdnkkonen et al. (1990)
and Timonen et al. (1994) have questioned it, as did
Wesolowski & Tomialojc (1997) who found that its
validity could change from one decade to another.
The proportion of T-species has remained close to
40 percent of the total community at Ammarnés over
the 37 years, and their total density has been about
halfthat of the community. The seasonal densities of
the two species groups are positively and significantly
correlated in our study area (Figure 12). The test
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Figure 12. The relation between the derived densities of the six
most abundant tropical migrants and the eight short-distant
migrants during the 37 breeding seasons (y = 0.5x + 94.4, r=
0.44, p<0.01).

Diagram som redovisar sambandet mellan de hdrledda tdt-
heterna for tropikflyttarna (vdagridta axeln) d ena sidan och
kortflyttarna (lodrdta axeln) a den andra under de 37 aren.
Linjen visar genomsnittligt att om ena artgruppen dr talrik sa
dr ocksa den andra det.

included all species with a mean density index of
three or more, making up 95.3% of the total
community.

This relation between the T- and S-species is quite
contrary to that found in the bird community of
Birdsong Valley in southernmost Sweden where the
species groups showed a significant negative
correlation over 40 years (Enemar et al. 1994).
However, the comparison may be inaccurate because
the investigation was confined to a small and isolated
study plot with, on average, 124 territories, and,
moreover, the density figures only represented
mapped territories. The latter may better reflect
competitive effects than is the case with the density
indices of this study, which also includes non-
territorial birds from the line transects. Therefore,
the number of mapped territories in our study plots
has been subjected to the same correlation analysis.
The result does not differ greatly from that based on
the derived densities. The proportion ofthe T-species
density (31%) and the regression coefficient (b =
0.44,1r=0.45,p<0.05) are somewhat lower, although
both reductions are far from being statistically
significant. Herrera’s hypothesis is obviously not
valid in all respects in our subalpine birch forest. The
concordant fluctuation trends of the T- and S-species
are indicative of the unsaturated state of the habitat
as suggested by Enemar et al. (1984). In other words,
the habitat is probably not populated densely enough

to create the competitive situation on which Herrera's
interpretations are based.

Long-term trends versus short-term fluctuations

Bohning-Gaese etal. (1994) investigated the relation
between the short-term fluctuations and the long-
term trends of pairs of bird species populations using
the data collected by the North American Breeding
Bird Survey. They derived two dissimilarity indices
of each species pair, one based on the difference
between the regression coefficients of the long-term
population trends, and one for the annual fluctuations
calculated for each species pair based on the
correlation coefficient of the residuals from the
long-term trends. The indices vary from 0 (totally
similar regressions) to 2 (totally dissimilar
fluctuations). By comparing the two indices Bohning-
Gaese et al. (1994) found, among other things, that
two co-existing species exhibiting similar short-
term fluctuation patterns could nevertheless have
opposing long-term population trends, and vice versa.
They concluded that investigations over restricted
time-scales should not be used to predict the long-
term trends, a well-founded warning, as the vast
majority of bird census investigations have been
carried out on small temporal scales.

Wesolowski & Tomialojc (1997) found that the
dissimilarity indices of the long-term trends and
short-term fluctuations of their species pairs were
not at all correlated (r = 0.004, n = 325), thus
supporting the results of Bohning-Gaese etal. (1994).
When applied to the 20 passerines in our study area
the test resulted in the same information (r=0.001,
n=190). The matrices show that most values of both
dissimilarity indices are less than 1, the mean index
of the long-term trends being 0.2 +0.18, and that of
the annual fluctuations 0.8 £0.20. Thus both indices
give the impression of a bird community with a
remarkable concordance in the dynamics of the
different species populations. As shown above, this
does not mean that the two indices are correlated.
Two species may have quite different long-term
trends despite exhibiting similar fluctuation patterns.

Examples of strengths and weaknesses of long-term
bird census work

One may well ask whether the annual census work in
the subalpine birch forest has provided any new and
reliable information on important aspects on its bird
community exclusively due to its time span of nearly
four decades. If we had not believed in the promising
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potential of our fieldwork, all project members would
no doubt have opted to become monks or molecular
biologists instead, to quote Wiens (1981). However,
we were confident that a long-term series of census
work of consistent quality would help to avoid wrong
conclusions due to census periods of insufficient
duration and to identify qualities and correlations
that are otherwise difficult to recognise due to the
unavoidable “background noise” caused by e.g.
random events, unusual occurrences and census
errors. Our expectations have been reasonably
fulfilled as indicated by the following three selected
examples. A fourth example is added illustrating that
evenalong-term series can provide totally exceptional
information.

1) The passerine bird community is at equilibrium
inthe sense thatits bird density trend has not changed
over the 37-year period. This does not exclude
considerable fluctuations between seasons, including
also fairly long-term trends within the period, such
as the continuous community density decline from
about 1970 to 1980, as illustrated by the moving 10-
year density means (Figure 10). Had the project
terminated in 1984 as a 22-year project, even then
deemedalong-term one, the most obvious suggestion
would have been that long-term environmental
deterioration was in progress with negative
consequences for the birds. However, the continuation
of'the census programme showed that the community
recovered and once again attained “original” density
levels.

2) The fluctuations of the total community are
significantly correlated with those of the
environmental June and July temperature means,
when certain time lags are considered (Table 6). This
relation is also clearly demonstrated by the moving
10-year means of the June temperature during the
first two thirds of the project period (Figure 10).
Thanks to the prolongation of the fieldwork, one is
saved from believing that the correlation is axiomatic.
The last third of the period shows that other long-
term factors might overshadow the effect of those
correlated to the long-term temperature fluctuations
in June.

3) One of the most exciting prospects of the long-
term project was to collect sufficient data to permit
successful analyses of the bird community reactions
to the cyclic outbreaks of the autumnal moth Epirrita
autumnata. To our surprise, the dynamics of the
community is only weakly affected, and the reaction
is mainly due to the abundant £ montifringilla, the
prime responder to the mass caterpillar occurrences.
The outbreaks probably increased the reproductive
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rate of only three ground-nesting species as indicated
by a population increase two years later. Thanks to
the consistency of the long-term results in these
matters, one dares to suggest that the nutritional
capacity of the habitat is so good that the mass
appearance of the caterpillars does not have much
impact on the majority of the species.

4) How long, then, is a long-term census? Several
authors (e.g. Wiens 1984, Calder I11 1984, Tomialojc
& Wesolowski 1994) have commented on this
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Figure 13. Correlations between the derived densities of
Turdus pilaris and T. iliacus for various time spans. The top
diagram shows the correlation coefficients of the 26 successi-
vely increasing periods starting with the 10-year period from
1965-1974 and ending with the 35-year period from 1965—
1999. The bottom diagram shows the correlation coefficients
of the 26 individual 10-year periods, starting with the period
from 1965-1974 and ending with the period from 1990-1999.
Diagrammen visar sambandet mellan bjérktrastens och réd-
vingetrastens bestandsvariationer for olika tidsperioder. Kor-
relationskoefficienten anges pd véinstra axeln. Ju hogre vérdet
dar, desto mer likartat varierar de bada arterna under den
angivna arsfoljden. Det vre diagrammet visar hur koefficien-
ten ligger pd ungefir samma héga nivd, da den testade
perioden 6kar med ett ari sdnder frdan 10 ar (1965—-1974) fram
till 35 ar (1965-1999). Det undre diagrammet visar hur
sambandet varierar for de 26 enskilda 10-drsperioderna, frin
den forsta 1965—1974 till den sista 1990—1999. Hdr dr vari-
ationen storre med en 10-drsperiod (1975—1986), dd inget
som helst samband fanns mellan de bada arternas sdtt att
Sfluktuera.
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question. There is of course no definite answer. A 10-
year period has often been considered sufficiently
long-term. However, the following exampleillustrates
how even a 10-year period can provide a totally
exceptional result in relation to what should be
considered as “normal”.

Needless to say, long-term census work is required
to identify co-varying species pairs, such as the 7/
pilaris and T iliacus population densities. As shown
in Figure 13, the correlation coefficient is about 0.9
for the 10-year period 1965-1974, after which it
remains high and fluctuates between 0.8 and 0.9 for
each additional year up to the end of the 37-year
period in 1999. However, the correlation coefficient
for each separate 10-year period partly provides
quite a different pattern (Figure 13). The initially
high coefficients show a decrease beginning with the
period ending in 1980 and falling to an all time low
four periods later. It returns to the higher level after
another four periods. It is remarkable that the
minimum coefficient is close to zero. This means
that the two species fluctuate quite independently
during the period 1975-1984. Had the census work
been restricted to that specific ten-year period, the
generally very strong relation between the two thrush
species would have remained undetected, not even
suspected.

Concluding hypothesis: Why does the rich subalpine
birch forest remain unsaturated?

Enemar et al. (1984) suggested that the birch woods
of our study area are unsaturated, i.e. there are on
average fewer breeding birds than the habitat could
support. A number of observations and results
indicating this state were listed. The experiences of
the continued investigations in the area have provided
no reason to abandon the “unsaturation hypothesis”.
Instead, it has been strengthened by new information
such as the concordant fluctuations of the tropical
and the short-distant migrants and the density
response to increased mean temperature in June,
both indicating a rather “competition-free” state in
the habitat. The question now is why the unsaturated
state seems to be so consistently maintained, perhaps
being one of the principal and distinctive
characteristics of this northern bird community.

A possible explanation could be that the northern
habitat represents an area of bird community sink.
This would mean that the bird numbers are largely
maintained by an immigrant surplus from outside
the subalpine zone but that this immigration is, on
average, too limited to saturate the habitat. However,

this view is contradicted by the fact that the
community density shows no relation to the
temperature of the current season.

The habitat may well be more productive and
richer from the birds” point of view than what the
density figures suggest. This assumption is supported
by the fact that most species densities seem to remain
largely unaffected by the cyclic mass occurrences of
the Epirrita caterpillars indicating that the habitat is
richly and more or less permanently supplied with
other food sources. The reproductive efficiency of
the birds is probably considerable as indicated by the
clutch sizes, which coincide with the well-known
latitudinal trend (Lack 1968), and by the egg sizes
(nine passerine species investigated), which are equal
to or larger than those in Central Europe (Enemar &
Arheimer 1999). Thus there is no reason to suspect
the presence of a failing reproductive capacity that
could contribute to a state of bird community sink.
Instead, the available information indicates that the
community is self-supporting and is even able to
respond with a density increase to high June
temperatures (see above). Nonetheless, the
unsaturated state of the community seems to prevail
in the long run.

An explanation may be related to the sometimes
pronounced instability characterizing the northern
bird communities. It can be demonstrated by
comparing the community fluctuations in our study
area with that of rich deciduous woods in more
southerly regions, such as in BNP in Poland
(Wesolowski & Tomialojc 1997, Wesolowski et al.
2002). The span between the minimum and maximum
densities is three times larger at Ammarnés than in
BNP and the maximum increase between two
successive seasons is four times greater. It has been
suggested that this difference is a consequence of the
unpredictability of the weather in the north, where
extremes are more disastrous for the breeding
activities thanin the south (Jarvinen 1979). Moreover,
due to the short breeding season in the north there is
less time available for laying replacement clutches,
especially when the first breeding attempt has failed
at a relatively advanced stage. Thus, the breeding
acitivities in the northern bird community are
probably so frequently disturbed by poor weather
conditions with negative effects on the reproduction
that the average bird density is prevented from
approaching the carrying capacity of the habitat. We
suggest, therefore, that the weather factor is important
in maintaining the apparent unsaturated state of the
bird community in our study area. One can speculate
on whether the global warming will induce smoother
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fluctuation patterns and increasing bird densities
there in the long run.
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Sammanfattning
Inledning

Ett omfattande inventeringsarbete i syfte att studera
frimst sméfagelsamhillets sammansdttning och
fluktuationer i bl.a. fjillbjorkskog paborjades 1963
i Ammarnds-omradet i sodra Lappland. Filtarbetet
har sedan dess upprepats arligen (projektet LUV-
RE). I denna artikel presenteras vissa resultat, ana-
lyser och erfarenheter i &vrigt, som inforskaffats
fram till arhundradets slut, alltsd omfattande en
arsfoljd om 37 ar.

De forsta 20 aren av projektet har analyserats och
publicerats tidigare (Enemar et al. 1984, utan svensk
sammanfattning) och bendmns i det foljande “20-
arsuppsatsen”. Den nu lidngre sviten av inventerade
sdsonger har gjort det mojligt att undersdka hur
faktorer som véder och tillgang till foda paverkat
smafagelbestindet. Vadret kan vixla oerhort bade
inom och mellan sdsongerna i denna nordliga miljo.
Darfor har sambandet mellan temperaturen och fa-
geltitheten under hackningstiden granskats. Fodo-
tillgdngen Okar nagra ar per decennium till dver-
flodsnivéer genom de s.k. massutbrotten av fjdll-
bjorkmétarlarver. Dérfor har dven larvférekomsten
inventerats inom projektet och ddrmed har dess
eventuella paverkan pa smafagelbestdnden kunnat
studeras.



Det storsta problemet i samband med ett personal-
kréavande projekt av detta slag ligger naturligtvis i
svarigheten att uppratthalla kontinuiteten. Statligt
forskningsstod med langa tidsperspektiv kan aldrig
pardknas. LUVRE har dock lyckats hélla verksam-
heten igdng av flera skil. Projektet har minimerat
alla formella bindningar till universitetsvarlden med
allt vad denna medfor av publiceringstvang, direktiv
och trendfdljsamhet. Nyfikenhet och intresse har
varit drivkraften hos projektdeltagarna och detta i sa
hog grad att insatserna fullgjorts trots ofullstindig
eller ingen erséttning for resekostnader och trakta-
menten, alltunder LUVRE-projektets uppfordrande
motto: “Ingen biologisk observationsserie blir nd-
gonsin tillrédckligt lang for att avbrytas.”

Faltarbetsomradet

Inventeringsarbetet har utforts i 9 km? fjillbjorkskog
pa sydsidan av lagfjillen Gaisatj och Valle néra byn
Ammarnds i sddra Lappland (Figur 1). Skogen &r
mestadels av den rika typen (“dngsbjorkskog”) (Fi-
gur 2) och har inte mérkbart dndrat karaktar under de
37 aren (Figur 3). Forandringar i kullstorlek och
dggskalskvalitet hos ett antal arter har upptacktsien
strandzon om ca 100 m bredd ldngs sjon Stor-
Tjultrdsket, av allt att doma en effekt av sur neder-
bord. Bedomningen &r dock att denna stérning inte
péverkat smafagelsamhillet mirkbart inom det vid-
strackta faltarbetsomradet i ovrigt.

Metoderna
Fdgelinventeringarna

Fagelforekomsten har riknats av pa tva sitt:

1) Kartering av framst sjungande hanar under tio
besok i provytor av kénd storlek, av vilka de flesta
inventerats alla sdsonger. Karteringsresultaten har
tolkats enligt de internationellt géllande reglerna
och resultaten motsvarar dirmed ungefar antal revir
i provytorna. Dessas antal och storlek presenteras i
Tabell 1. De inventerare som karterat under aren ar
listade i Tabell 2.

2) Protokollgang, ett slags linjetaxering som inne-
bir, att man genomkorsar faltarbetsomradet ett antal
génger under det att man antecknar alla horda sjung-
ande hanar och 6vriga observationer som antyder
forekomsten av en hiackning eller ett revir. Protokoll-
gangarna tjanar som ett nddvindigt komplement till
provytekarteringarna. Ménga arter dr ndmligen sa
glest forekommande i fjéllbjorkskogen att de riske-
rar att antingen inte alls bli registrerade i provytorna
eller endastisa litet antal att informationen om deras

forekomst blir for osdker. Alla inventeringar har
utforts under juni manad. Protokollgdngarna med
deltagare redovisas i Tabell 3.

De siffror pa fageltdatheten som anvidnds (Appen-
dix 3) utgdrs av s.k. hdrledda tithetsvarden (ungefar
motsvarande antal revir/km?). I princip, men starkt
forenklat uttryckt, berdknas dessa for varje art ge-
nom att man multiplicerar dess andel av totalantalet
observationer i protokollgdngmaterialet med fagel-
sambhéllets tithet, sdsom denna faststéllts i provytor-
na. Den hirledda tétheten ér ett index, vars fraimsta
varde ligger i att det for alla arter liksom for totalbe-
standet kan anvéndas for registrering av dndringarna
i tatheten fran sdsong till sdsong.

Insektsinventeringarna

Dessa igangsattes 1967, fraimst med sikte pa att
bestimma antalet fjéllbjorkmaétarlarver pa bjorkar-
na enligt ett standardiserat forfarande. Dessa rik-
ningar genomfordes i sérskilda provytor och starta-
de da bjorkldven just borjat sl ut, oftast under tredje
juniveckan. Filtarbetet pagick i ca. tva veckor och
fordelades under perioden pa fyra personer (Tabell
4). I varje provyta undersoktes 1000 kortskott (blad-
rosetter) sex gdnger per sdsong och alla funna insek-
ter, spindlar och kvalster bokfordes. Férekomsten
redovisas 1 antal djur per 1000 kortskott. I denna
uppsats redovisas endast bjorkmétarmaterialet.

Temperaturen

Temperaturen utomhus har avlésts i Ammarnds. D&
temperaturuppgift saknats for nagon sdsong har den
raknats fram for Ammarnds med hjélp av métningar-
na vid andra véderstationer i regionen.

Inventeringsmaterialets kvalitet

En lang inventeringsserie dr av virde endast om den
genomgaende bygger pa en vil utprovad teknik som
alltid f6ljs till punkt och pricka och om man kénner
till och kan eliminera féljderna av de personbyten
som i det langa loppet aldrig kan undvikas. I tidigare
studier har inventeringsmetodernas egenskaper un-
dersokts vad géller precisioneniregistreringsarbetet
och kénsligheten for skillnader mellan olika perso-
ners egenskaper som inventerare. Fran detta drar vi
slutsatsen att insamlade data dr av den kvalitet som
kravs for att analysarbetet skall bli meningsfullt.
Endast fyra personer har deltagit i insektsinvente-
ringarna. Sarskilda test har visat att personbyten inte
medforndgra skillnader i precisionen. Inte heller har
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olika omgivningsfaktorer sasom temperatur, regn
eller vindstyrka spelat in. Vad géller bjorkmatar-
larverna med sina dramatiska fluktuationer torde
inventeringsresultaten vara helt tillforlitliga.

Inventeringsresultaten

Alla arter som observerats under inventeringsarbe-
tet under de 37 aren redovisas i Appendix 1. I
Appendix 2 presenteras de tithetsvirden som erhal-
lits i provytorna for alla tittingar utom krakfaglarna.
Dessa har uteslutits eftersom de inte kan karteras
tillforlitligt. De dr dessutom mycket glest forekom-
mande och har konstaterats hicka inom provytorna
under endast tva av de 37 aren. De hirledda tétheter-
na for samma kategori arter aterfinns i Appendix 3,
och i Appendix 4, slutligen, visas medeltemperatu-
ren fér ménaderna maj, juni och juli.
Téthetsvariationen over aren har illustrerats i dia-
gramform for hela sméfigelsamhillet i Figur 4 och
for de 20 arter, som varit ndrvarande i omradet minst
32 av de 37 sdsongerna, i Figur 5. Redovisningen av
insektsinventeringarna ar begriansad till fjallbjork-
matarlarverna. De dramatiska fluktuationerna visas
1 Figur 6. En sammanfattande karakteristik av tem-
peraturvixlingarna genom aren ges i Tabell 5.

Analys och diskussion

Smafdgelsamhdillets artsammansdttning och
artantal

Medeltdtheten for de 20 vanligast forekommande
arterna visas i diagramform i Figur 7. Jamfort med
motsvarande diagram i 20-arsuppsatsen har fyra
arter tillkommit, ndmligen dngspipldrka, gulérla,
gronsiska och domherre. Fran att tidigare ha varit
sporadiska, har de upptritt arligen under de senaste
17 sdsongerna. Som alltid dr 10vsangaren och berg-
finken de Overldgset dominanta med 16vsangaren
som den oinskrinkte harskaren. Ingen art har ndgon-
sin varit i ndrheten av 16vsédngarnivan i talrikhet.

Antalet registrerade arter har fluktuerat mellan 21
och 34 under de 37 sdsongerna (Figur 8). Antalet
uppvisar en stigande trend genom éren, i snitt inne-
bidrande ett tillskott av en art vart fjarde ar. Anled-
ningen till 6kningen dr frimst att tidigare sporadiskt
upptriddande arter blivit arsvissa. Andra arter som
upptritt forst under senare ar dr fortfarande tillfalli-
ga. En av dessa ser ut att vara pa gang att bli arsviss,
ndmligen gronfinken. Endast tre arter, som registre-
rades sporadiskt under tidigare ar, har uteblivit helt
under de senaste decennierna, ndmligen tradkrypa-
ren, varfageln och ortolansparven.
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Artomsdttningen

Endast 16 arter har varit narvarande i studieomradet
alla 37 sdsongerna, vilket betyder ca 60% av det
arliga medelantalet arter. Med andra ord, artomsétt-
ningen mellan sdsongerna har varit betydande (Fi-
gur 8). Artomséttningen har i genomsnitt hallit sig pd
samma niva genom 37-arsperioden. Totalantalet re-
gistrerade arter dr 46. Eftersom 16 av dessa varit
arsvissa, har ovriga 30 deltagit i ut- och inflyttning-
en, en trafik som alltsa varit betydande.

Ett specialfall av analysen av artomséttningen
visas 1 Figur 9. Om man forldnger tidsavstandet
mellan de jamforda sdsongerna, kan man forvénta
sig, att skillnaden 6kar mellan de bada sdsongernas
artuppséttning, dvs omsittningen blir stdrre. Dia-
grammet visar att sd dr fallet. Artomséttningen stiger
fran ca 25% upp till 40%-nivén.

Det totala smdfdgelsamhdillets tdithetsvariation

Det ér ként, att de enskilda fagelarternas populatio-
ner i Europa varierar mer i tithet mellan aren ju
langre norrut man kommer. En blick pé artdiagram-
men i Figur 5 gerklart besked om att fluktuationerna
arbetydande i fjallbjorkskogen. Karakteristiken gél-
ler 4ven de totala figelsamhillena,ndven om utsla-
gen da dr mindre dramatiska, vilket beror pa att de
enskilda arternas fluktuationer delvis tar ut varan-
dra. Dock dr variationen 1 téithet hos fjéllbjorksko-
gens fagelsamhille avsevird, vilket framgar av Fi-
gur 4. Minimititheten dr endast drygt 40% av max-
imitdtheten, med motsvarande téthetsindex pa 236
resp. 564 revir/km?. Medeltitheten for 37-arsperio-
den dr 403+ 85 revir/km?.

Det totala antalet faglar i faigelsamhdéllet dndrade
sig inte dver studieperioden. Detta utesluter dock
inte att dramatiska kortsiktiga minskningar och 6k-
ningar i antal intréffat. Att sédana dgde rum runt det
andra decenniet i 37-arsserien, kan man ana av
diagrammet i Figur 4, men askadliggors tydligare av
kurvan i Figur 10. Den visar medelvirdena for
fagelbestandets tathet under 10-arsperioder, det for-
sta for sisongerna 1963—1972, detandra 1964—1973
osv. till det sista for sdsongerna 1990-1999, alltsa
totalt 28 perioder. Den varaktiga djupdykning, som
fageltitheten uppvisar i diagrammet, maste ha orsa-
kats av viktiga omgivningsfaktorer i hickningsmil-
jon, eftersom praktiskt taget alla arter deltog i ned-
gingen. Mera dédrom i det foljande.



Temperaturens pdverkan pd fagelsamhdllets
numerdr

Det skall fran borjan understrykas att da betydelsen
av temperaturen behandlas, sd menas dirmed inte att
denna som sédan direkt paverkar t.ex. fdglarnas
antal, utan att detta sker genom kénda eller okédnda
omgivningsfaktorer som samvarierar med tempera-
turen. Eftersom inventeringarna i vart studieomrade
pagatt under sa lang tid gjordes ett forsok att under-
s6ka om ndgot samband kunde pavisas mellan tem-
peraturen och fégeltillgdngen genomnaren. Medel-
temperaturerna for manaderna maj, juni och juli
behandlades var for sig av bl.a. foljande skal: 1.
Varmluftinbrott 1 maj pdverkar snéns avsmaltning
samt kan stimulera vissa kontingenter varflyttande
faglar att forldnga sin flyttning norrut, vilket skulle
leda till hogre titheter varma vérar. 2. Juni-tempera-
turen dr pé flera sétt av betydelse for hickningsfram-
gangen. 3. Juli-temperaturen paverkar de flygga
ungarnas utveckling till sjdlvstindiga individer och
de gamla faglarnas mojlighet till terhdmtning efter
hickningsanstrangningen.

Medeltemperaturen for hela 37-arsperioden pre-
senteras for var och en av de tre ménaderna i Tabell
5. Som vintat skiljer sig manadstemperaturerna
signifikant frdn varandra. Skillnaden mellan hogsta
ochldgstamanadsmedelvirde var sju grader for maj,
sex for juni och fem for juli. Manadernas medeltem-
peratur samvarierar icke, dvs en varm juni kan
mycket vil foljas av en kall juli.

Sambandet mellan medeltemperaturerna och fa-
geltdtheten har undersokts statistiskt med korrela-
tionstest (Tabell 6). Fageltitheten en viss sdsong
jdmfordes inte bara med manadernas medeltempe-
ratur samma sdsong utan dven med temperaturerna
ett och tva ar tidigare. For maj manad finns inget
samband, vilket &r man &n véljer att jimfora med.
Junitemperaturen samvarierar med fageltitheten med
tvd ars fordrojning. Det betyder att ett gynnsamt
varmt junivéder atfoljs av hojd fageltithet ndstnédsta
sisong. Aven juli-temperaturen samvarierar med
fageltitheten och detta med ett ars fordrdjning. Om
man korrelerar fageltitheten for varje ar med den
sammanslagna temperaturen for juni och juli tva
resp. ett ar tidigare, blir samvariationen én tydligare,
vilket framgar av sista raden i Tabell 6.

Vi tolkar resultaten som f6ljer. Det dr okontrover-
siellt att en hogre medeltemperatur i juni fraimjar en
effektivare hickning (tidigare och storre dggkullar,
okat antal flygga ungar per hickning, m.m.). Det
knepiga &r att detta kan avldsas i en hdjning av
fageltitheten forst tva ar senare. En forklaring kan
vara att de atervindande ett-ariga ungfaglarna i stor

utstrickning inte lyckas etablera varaktiga revir utan
kommer till hickning forst som tva-aringar. Det har
lange missténkts att bland tattingarna en varierande
andel av de dverlevande ett-driga hanarna, d&ven om
de aterkommer till hdckningsomradet, inte lyckas
fullt ut med den komplicerade processen att etablera
revir och attrahera en hona. Kunskapen om ett-
aringarnas 6den under hickningstiden dr emellertid
dnnu fragmentarisk. Men vara resultat antyder att
andelen icke hickande ett-aringar dr relativt stor i de
nordliga, klimatiskt kdrvare regionerna. Detta stdds
av erfarenheterna av de holkhiackande svartvita flug-
snapparna i Ammarnés liksom av blahakebestéandet
inordligaste Finland, dir hackande ett-ariga hanar ar
en sillsynthet. Vad juli-temperaturen betraffar, ar
det rimligt att tinka sig, att den dr av betydelse for
inte minst ett-aringars och fardighdckade fordldra-
fdglars mojlighet att i tid komma i god kondition
infor den forestdende flyttningen. Ett gynnsamt juli-
véder en sdsong skulle innebéra, att en storre andel
overlever till ndsta ar och da orsaka den konstaterade
6kningen i fageltétheten.

Temperaturens betydelse kan dskddliggéras dven
pasitt, som visas i Figur 10. Kurvorna ddr bygger pa
s.k. glidande medelvérden for 10-ars perioder, en
metod som forklarades ovan. Med detta forfarande
minskas effekten av sddana tillfélliga och dramatis-
ka svdngningar, som endast “ror till bilden”. Dia-
grammet visar tydligt hur kurvorna for temperaturen
i juni och for fagelbestandets tithet foljer varandra
under den forsta och storre delen av inventeringspe-
rioden. Detta understryker betydelsen av junitempe-
raturen for hur variationen i smafageltitheten ut-
vecklas.

Vad giller relationen mellan maj-temperaturen
och fageltitheten ger Tabell 6 inga statistiskt hallba-
ra besked och hér skall inte spekuleras dver mojliga
tolkningar.

Artbestdandens fluktuationer

I Figur 5 ar de 20 vanligaste arternas fluktuationer
presenterade som kurvor. Svdngningarna mellan
aren kan vara betydande. Samma arters variations-
monster ar karakteriserade dven i Tabell 7, dér bl.a.
dven medeltéitheter for perioden och trender i be-
standsutvecklingen ar angivna. De senare kan avli-
sasib-spalten, ddr minus-tecken betyder, att trenden
ar vikande. For 11 arter ar trenderna inte statistiskt
signifikanta (n.s.). Sékra trender uppvisar diremot
de aterstdende nio, vilka alla dr sparsamt forekom-
mande. Till de dkande arterna hér de som blivit
arsvissaunder senaste decennier, ndmligen &ngspip-
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larka, gulérla, gronsiska och dombherre, vartill kan
laggas dven “gamlingen” gra flugsnappare. Till for-
lorarna hor taltrast, traidgérdssangare, svartvit flug-
snappare och talltita, vilka alltid varit foretradda
med relativt glesa bestand. Som véntat foljer de
flesta arterna den ovanndmnda djupdykning som
totalbestandets tithet visar med de glidande medel-
virdena for 10-arsperioderna med minimum for
perioden 1975-1984 (Figur 10). Detta giller for
l6vsangare, bergfink, rodvingetrast, tradpiplarka,
rodstjart, bjorktrast, gré flugsnappare, svartvit flug-
snappare, talltita, bofink och gronsiska. Samma
forlopp uppvisas dven av jarnsparv, blahake, taltrast,
tradgardssangare och sdvsparv, dock med minimi-
perioden senarelagd med ett till tre ar. De aterstaen-
de arterna dngspiplérka, guldrla och domherre avvi-
ker helt fran detta monster.

Artbestandens storlek och temperaturen

Det starka sambandet mellan den kombinerade juni-
och juli-temperaturens och det totala fagelsamhail-
lets fluktuationer, som ovan visats, géller for endast
ett fatal av de enskilda artpopulationerna (Tabell 8).
Visserligen dr sambandet positivt i de allra flesta
fall, men ett statistiskt dvertygande sddant uppvisar
endast bergfink och grasiska, for enstaka delperio-
der dven rodvingetrast, bjorktrast och rodstjart.

Man skulle annars tro, att temperaturtillstandet
skulle paverka tropikflyttarna mest. Férvanande &r
att 16vsangaren, i1 varje fall av koefficienterna att
doma, ar sa okdnslig. Den har hog tithet och inven-
teras med stor sédkerhet, varfor informationen i tabel-
len méste ségas vara trovdrdig. Arten dr uppenbarli-
gen vil anpassad att framgangsrikt bemadstra det
instabila och ofta bistra temperaturlaget i fjallbjork-
skogen.

Aven om fordelningen av temperaturens sitt att
paverka arterna ter sig ndgot ovintad, reagerar arter-
na enstimmigt pa den langsiktiga genomsnittliga
temperaturutvecklingen, sdsom ovan visats med
hénvisning till de 10-4riga glidande medelvérdena.
Artbestandens glidande medelvirden foljer alla i
stort sett totalbestandets kurva (Figur 10), vilket
alltsd giller dven for 16vséngaren.

Fjallbjorkmditarlarvernas betydelse

Variationen 1 fjillbjorkmatarlarvernas foérekomst
under aren visas i Figur 6. Under de aktuella 33 aren
har tre massforekomster intrdffat och varat i fyra
eller fem sdsonger. Larverna utgor ett avsevirt na-
ringstillskott for smafagelbestandet, eftersom det
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allmént har observerats, att manga arter matar sina
ungar med grona larver.

Den tredje larvtoppen nddde ldngt ifrdn samma
hojd som de bada foregdende, men den torde ha haft
samma betydelse for hickningarna eftersom alla
massforekomster frén niringssynpunkt resulterar i
ett ofantligt outnyttjat dverskott. Formodligen dr
larvforekomsten optimal ur faglarnas perspektiv
redan vid mycket ldga nivaer. Dessutom skall man
icke gldomma, att de enorma “Overskotten” pa betan-
de larver frestar hirt pd frimst bjorkarna men dven
pa Ovrig vegetation. Vissa bjorkar kan kaldtas helt.
Ibland kan detta drabba hela bjorkskogsomraden,
vilket skedde under den andra toppen, dock utanfor
inventeringsomradet. Aven om larverna utgor ett
néringstillskott for smaféglarna, kan det inte uteslu-
tas, att den ofta brutala nedbetningen av vegetatio-
nen kan ha negativa foljder for andra naringskallor
av betydelse for manga arters hackningsframgang.

Under de larvrika sdsongerna 6kar antalet fagelar-
ter 1 studieomradet. Kurvan dver artantalet visar tre
toppar med 31, 33 och 34 arter, vilka alla intriffade
under larvperioderna (Figur 8). Ddremot tycks fa-
gelsamhillets tithet inte f6lja variationerna i larv{o-
rekomsten (Tabell 9). Inte heller 6kar titheten med
ett eller tva ars forsening, sdsom fallet var med
temperatursambandet. Detta skulle ha intriffat om
larvaren betytt framgangsrikare hackning. Istéllet
tenderar okningen av fageltitheten att ligga ett ar
fore larvuppgangen, nagot som kan skyllas pa en av
de talrikaste arterna i bjorkskogen, ndmligen berg-
finken (se nedan).

Sambandet mellan larvférekomsten och popula-
tionstdtheterna har undersokts for de 14 vanligaste
arterna och resultatet f6r fem av dem visas i Tabell 9.
For alla arter géller att bilden ar rorig. Positiva och
negativa statistiskt osdkra samband blandas med
varandra. De i tabellen upptagna arterna ger dock
vissa besked. Klarast bland dem &r bergfinken, som
inte bara f6ljer dndringarna i larvférekomsten sam-
ma &r utan dven, och dn tydligare, ett ar i forvag. |
gengild gér dess tithet senare ned i forvig jamfort
med larvkurvan (Figur 6). Detta dr kanske en f6ljd av
en nedgang i larvernas kvalitet som néringskalla
under senare delen av massforekomstperioden.

Aven om de nomadiska bergfinkarna ansamlas
och hdckaristora tal under larvéren, visar Figur 6 att
artens kurva kan uppvisa toppar dven mellan mass-
utbrotten. Tabell 9 ger klart besked om att ndgon
okning i bergfinktdtheten med ett eller tva ars for-
drojning ej intréffar. Ndgon dterkomst av larvarens
sakerligen 6kade produktion av ungfaglar tycks allt-
sd inte ske, vilket vdl kanske ej dr att vinta hos denna



rorliga art. Sé dr dock fallet hos tre markhidckande
arter, sdvsparven, tradpipldrkan och blahaken, vilka
alla visar en 6kning i bestandstétheterna med tva ars
fordrojning, hos tradpiplarkan dven efter ett ar och
hos blédhaken fortfarande efter tre &r. Detta torde ha
sin grund i de ménga atervindande ett- eller tva-
aringar som 4r resultatet av dkad hickningsfram-
gang under larvaren.

Den insektitande 16vsangaren varierar i antal helt
oberoende av massforekomsten av larver. Arten tycks
vara lika “okédnslig” for larvmassorna som for kort-
tidsvariationerna i temperaturen. Grasiskan utgor ett
sérfall, eftersom den Gverlag uppvisar negativa, 14t
vara ej statistiskt sdkra koefficienter (Tabell 9).
Arten tenderar alltsa att variera i antal motsatt mot
larvtatheten. Detta kan mdjligen vara en f6ljd av
larvernas kraftiga nedbetning av den fréproduceran-
de vixtligheten. Grésiskan dr ju en specialiserad
frékonsument som dven matar sina boungar till icke
ringa del med fron av olika slag.

Jamforelse mellan de olika arternas variation i
antal

Om tva arter i ett smafagelsamhille konkurrerar
med varandra om utrymme, boplats eller foda, kan
foljden bli, att deras antal fluktuerar pa ett sinsemel-
lan motsatt sitt mellan sdsongerna. Finns ingen
konkurrens beroende t.ex. p& dverflod pa resurser i
biotopen, ar det alltsa fritt fram for samstimmiga,
parallella fluktuationer. Genom att jimfora arterna
par for par vad giller samstimmigheten i deras
fluktuationsmonster kan man alltsa fa en fingervis-
ning omresursldgetifigelsamhillet. Detta har gjorts
for de 20 arter som pavisats i inventeringsomradet
under minst 32 av de 37 sdsongerna. Av de 190
mojliga parjdmforelserna har 151 uppvisat positiva
korrelationskoefficienter och alltsa samvarierat. Inte
mindre &n 50 av dessa var statistiskt sdkra. Endast 39
par visade motsatta fluktuationsmonster, varav en-
dast fyra var rimligt sdkra. Efter ytterligare statistis-
ka overvidganden kunde slutsatsen dras att figelsam-
hillet domineras av samstimmiga fluktuationer
mellan arterna, samt att motsatta fluktuationer dr en
séllsynthet. I fagelsamhéllet tycks alltsa ett relativt
obetydligt konkurrenstillstdnd rada mellan arterna,
vilket kan tolkas som en foljd av att miljon dr langt
ifran sa titt befolkad med fagel som dess resursinne-
héll skulle kunna tilldta. Med andra ord, fjallbjork-
skogen skulle vara en s.k. ométtad biotop vad giller
smafagelantalen.

Vad som sagts utesluter inte att artparen uppvisar
olika grader av inbordes samvariation. I 20-arsupp-

satsen grupperades arterna pa basis av just graden av
likhet i fluktuationsmdnstren. Det visade sig da att
langflyttarna (till tropikerna) bildade en grupp for
sig (A iFigur 11) och kortflyttarna (till bl.a. nordsjo-
landerna) tva andra sinsemellan skilda grupper (B
och C). Slutsatsen blev da att dverlevnaden under
flyttning och Overvintring inverkar starkt pd hur
fagelantalet varierar i hdckningsomradet si att de
arter som har samma flyttnings- och vervintrings-
ekologi kan forvintas variera likartat i antal mellan
sdsongerna. Hur arterna grupperas pa basis av gra-
den av samvariation, har illustrerats med s.k. rutdi-
agram for savil perioden 1965—-1982 som hela 37-
arsperioden (Figur 11). Forldngningen av invente-
ringsperioden frdn 18 till 37 &r medforde inte nagra
genomgripande fordndringar i artgrupperingarna.
For kommentarer 1 vrigt hinvisas till bildtexten.

Kortflyttarna kontra langflyttarna

Jiamforande studier av smafiagelsamhéllenas sam-
manséttning frdn sdder till norr i Europa har visat att
andelen tropikflyttande arter 6kar norrut, medan
alltsa de stannande och kortflyttande arterna mins-
kar. Detta har tolkats som en foljd av konkurrens
mellan de bada artgrupperna. Kortflyttarna ér infor
hiackningen forst pa plan och tar den resurs de
behover, medan de senare anldndande tropikflyttar-
naldggerbeslag pa aterstoden, sa langt dennaracker.
De faglar som blir utan far soka sig norrut. Man inser
ocksa litt att om stannarna och kortflyttarna minskar
i antal som f6ljd av t.ex. intraffade bistra férhallan-
den 1 deras nordligt beldgna dvervintringsmiljoer
finner tropikflyttarna mer ledig plats och kan oka i
antal i hickningsomradet. De bada artgrupperna
skulle ddrmed tendera att uppvisa motsatta fluktua-
tioner i taithet mellan sdsongerna, vilket dokumente-
rasmed negativ korrelationsfaktor vid statistisk prov-
ning. S& var fallet i den lilla fageltita provytan
Fagelsangsdalen i Skane dér de bada artgrupperna
varierat pa ett motsatt sitt over en period om 40 ar.

For fjallbjorkskogarna i Ammarnds géller att an-
delen tropikflyttande arter i genomsnitt utgér 40%
av smafagelsamhillets artinnehall, samt att tropik-
flyttarna svarar for hilften av samhallets tithet. De
bada artgruppernas fluktuationsmonster visar sig
dock varaihdg grad samstdmmiga (Figur 12), vilket
antyder att inget mera patagligt konkurrenstillstand
finns mellan fjdllens kort- och langdistansflyttare.
Detta &dr ocksé i linje med tidigare slutsatser om
fjallbjorkskogens omattade tillstdnd vad géller anta-
let smaféglar.
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Exempel pad ldangtidsinventeringarnas fortjinster
och brister

Ingen fornekar att langtidsinventeringar ar ett maste
om man vill gripa trender och styrmekanismer i
fdgelsamhdllenas eller de enskilda arternas antalsut-
veckling. Men man kan stdlla sig frigan om det
egentligen fran informationssynpunkt varit vettigt
att halla pa sa ldnge som 37 ar, m.a.o. om nagot av
verkligt intresse avsldjats som f6ljd av just det envisa
langtida inventerandet. Férhoppningen att sa skulle
bli fallet var den framsta av de drivkrafter som hallit
det ensartade oforandrade féltarbetet vid liv sé lange
(och gor sa alltfort). Har foljer nagra valda exempel
som visar att denna forvéntan inte kommit helt pa
skam.

Féagelsamhillets tithet har 6ver de 37 aren i ge-
nomsnitt legat pd ofordndrad niva. Det utesluter inte
att hiftiga svingningar forekommit. Ett exempel dr
den mangariga djupa svacka som visas i Figur 10.
Hade inventeringarna avbrutits efter 22 ér, alltsa
redan dé ett respektabelt langtidsprojekt, dd hade det
legat ndra till hands att misstdnka och kanske “larma
ut” att en for fagelsamhallet negativ faktor dri farten.
Tack vare det fortsatta arbetet kunde det visas att
fagelbestandet sa sméningom kléttrade upp till nor-
mal nivd igen. Katastrofhotet kunde avskrivas.

Som tidigare visats foreligger ett klart samband
mellan temperaturen under hidckningen i juni och
fdgelsamhadllets tithet tva &r senare, ndgot som lange
under analysarbetet verkade framstd som en orubb-
lig sanning. Men sambandet visade sig vackla under
det senaste decenniet av 37-arsperioden vilket anty-
der att andra faktorer kan 6verskugga temperaturef-
fekten. Detta dr en viktig, 4nnu ej analyserad infor-
mation, som erhallits endast tack vare det fortsatta
envisa fagelridknandet.

Vi var fran borjan sikra pa att endast en mycket
lang rad av inventerade sdsonger kunde ge tillforlit-
lig information om fagelsamhéllets reaktion pa fjall-
bjorkmatarlarvernas massupptradanden, dettaav den
enkla anledningen att larvtopparna intraffar endast
en gang per decennium. Med tre toppar dver 37 ar till
forfogande blev beskedet att fageltdtheten med un-
dantag for bergfinken forblev i stort sett opaverkad
av det néringstillskott som larvmassorna utgjorde.
Detta fodde i sin tur misstanken att fjéllbjorkskogen
normalt utgdr en s rik ndringsbas for de hickande
smafaglarna att det stora larvtillskottet for flertalet
arter framstar som mindre “intressant”, en betydel-
sefull fingervisning i férsdken att tolka figelsam-
hillets dynamik.

Flera forskare har diskuterat problemet, hur manga
ar en inventering skall paga for att kunna betecknas
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som en fran informationssynpunkt tillrickligt lang-
tida ("long-term”) sédan. Fragan har naturligtvis
inget klart svar, men det har antytts, att tio ar 4r en
rimlig undre grins. Med diagrammen i Figur 13
visas hur en tiodrsperiod kan ge en fullstindigt
felaktig information om vad som normalt géller.
Exemplet dr den mycket tita samvariation i antal
som bjorktrast och rédvingetrast uppvisat under
inventeringsarens forlopp (det 6vre diagrammet).
Om samvariationen déremot testas for varje enskild
10-arsperiod far man det resultat som visas 1 det
nedre diagrammet. Man ser att det inte foreligger
nagot som helst samband mellan de béda trastarnas
bestandsvéxlingar under perioden 1975-1984. Om
inventeringarna begransats till just detta decennium,
hade man trots projektets langtidskaraktér forblivit
helt ovetande om vad som &r normalt Gver ldngre
perioder.

Av allt detta kan man léra, att det inte finns nagon
6vre grins for en inventeringssvits utstrackning i tid,
ddremot atskilliga undre grénser, vilket i var fordn-
derliga vérld egentligen r en sjdlvklarhet.

Varfor dr fjdllbjorkskogen inte “till bréddden” fylld
med smdfagel?

Resultaten av nagra analyser ovan gav anledning till
formodan att fagelsamhillet i fjallbjorkskogen ar
omiittat, dvs fler faglar dn vad inventeringarna utvi-
sar skulle kunna hécka dér. I 20-arsuppsatsen redo-
visas fler resultat som kan forstas bést om biotopen
forutsitts vara omattad, vilket bl.a. skulle betyda att
féglarna dér upplever en forhallandevis konkurrens-
fri situation. Aven om direkt bevis dnnu saknas,
verkar det som om detta “underskott” dr ndgot som
ar sdrskilt utméirkande for fjallbjorkskogens fagel-
bestand och som uppenbarligen inte gélller for 16v-
skogsmiljoer langre soderut, sdsom i Polen. Hur
skall denna “fagelbrist” i norr forklaras? Ett otvety-
digt svar dr dnnu inte inom réckhall, varfor man ar
hénvisad till gissningar.

Man kan tdnka sig att fdglarna brister i hdcknings-
effektivitet i fjallbjorkskogen. Mot detta talar att
dggkullarna dr stora och att 4ggen hos nio undersok-
ta tittingarter dr lika stora eller storre 4n dem lidngre
soderut. Hickningen dr ocksa tillrackligt effektiv for
att vid gynnsam temperatur i juni kunna resulteraien
bestandsokning sdsom visats ovan. Att de flesta arter
inte reagerar pa det néringstillskott som utbrotten av
mitarlarver innebdr tyder pa att annan foda finns i
rikt matt. Man kunde tycka att bestandet dirmed
skulle s smaningom kunna fylla biotopen till brad-
den, men sé sker uppenbarligen inte.



En fingervisning kan kanske ligga i det faktum att
fagelsamhillet i fjéllbjorkskogen ér pafallande in-
stabilt, dvs varierar kraftigt i tathet mellan sdsonger-
na. Jamfort med fageltdtheten i vdlundersokta 16v-
skogari Polen dr skillnaden mellan hdgsta och lagsta
bestandstéthet tre ganger storre och storsta forand-
ringen i tithet frdn den ena sdsongen till nésta fyra
ganger storre i norr. Det har sedan ldnge ansetts att
den framsta orsaken hértill dr de ofta héftiga omkast-
ningarna i viaderleksldget i norr, samt att de extrema
védertillstdnden har katastrofalare foljder for hack-
ningsresultaten i norr jamfort med dem i sdder. Till

detta kan ldggas att den korta hdackningssdsongen i
norr betyder att mojligheten att med omhéckning
minska skadeverkningarna dér &r betydligt mindre.
Kanske ér det alltsa sa att ofta forekommande utbrott
av daligt vader (kyla, regn, snd) hindrar fagelbestan-
det att “foroka upp sig” till i nivda med vad biotopen
kan bdra. Man kan spekulera i om den férmodade
globala uppvarmningen (véxthuseffekten) med ti-
den kommer att fordndra fjallbjorkskogens fagel-
samhdlle 1 riktning mot lugnare variationmonster
och hogre tithet.
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Appendices

Appendix 1. Bird species annotated during the census work in the subalpine birch forest of the study area at
Ammarnis in 1963—-1999, with number of seasons present. Asterisks (*) indicate confirmed or potential
breeders in the habitat.

Fagelarter patrdffade under inventeringsarbetet i fjillbjorkskogen i Ammarnds under dren 1963—1999, med
antalet sdisonger dd arten setts. Arter som dr konstaterade eller tinkbara héickare i skogen dr markerade med

asterisk (*).

Gavia stellata 8 Phoenicurus phoenicurus* 37
Anas penelope 2 Saxicola rubetra™ 25
Anas crecca 3 Oenanthe oenanthe™ 6
Aythya marila 4 Turdus torquatus* 26
Melanitta nigra 2 Turdus merula* 22
Bucephala clangula 2 Turdus pilaris* 37
Haliaeetus albicilla 1 Turdus philomelos* 37
Circus cyaneus™ 4 Turdus iliacus* 37
Accipiter gentilis 1 Acrocephalus schoenobaenus 9
Accipiter nisus* 7 Acrocephalus dumetorum 1
Buteo lagopus* 30 Hippolais icterina® 22
Agquila chrysaetos 3 Sylvia curruca* 6
Falco tinnunculus* 8 Sylvia borin* 36
Falco columbarius* 33 Sylvia atricapilla™® 13
Bonasia bonasia 1 Phylloscopus trochiloides 1
Lagopus lagopus* 37 Phylloscopus borealis* 3
Tetrao tetrix* 30 Phylloscopus sibilatrix* 14
Tetrao urogallus™ 36 Phylloscopus collybita* 3
Pluvialis apricaria 7 Phylloscopus trochilus* 37
Gallinago gallinago* 29 Regulus regulus 4
Scolopax rusticola* 26 Muscicapa striata* 37
Tringa totanus 7 Ficedula hypoleuca* 37
Tringa nebularia 10 Parus montanus* 37
Tringa glareola 12 Parus cinctus* 8
Actitis hypoleucos 20 Parus major* 37
Phalaropus lobatus 1 Certhia familiaris* 3
Larus canus 5 Lanius excubitor* 2
Columba palumbus 3 Perisorius infaustus 2
Cuculus canorus*® 36 Pica pica 2
Surnia ulula® 18 Corvus corone* 37
Asio flammeus™ 6 Corvus corax* 29
Jynx torquilla* 21 Sturnus vulgaris 2
Dendrocopos minor* 16 Fringilla coelebs™ 37
Picoides tridactylus* 30 Fringilla montifringilla*® 37
Riparia riparia™ 13 Carduelis chloris* 4
Hirundo rustica 2 Carduelis spinus* 34
Delichon urbica 11 Carduelis flammea* 37
Anthus trivialis* 37 Carduelis hornemanni* 8
Anthus pratensis™® 33 Loxia leucoptera 2
Motacilla flava* 32 Loxia curvirostra/pytyopsittacus 19
Motacilla alba* 23 Carpodacus erythrinus* 2
Bombycilla garrulus 1 Pinicola enucleator 1
Cinclus cinclus* 22 Pyrrhula pyrrhula™ 32
Troglodytes troglodytes™ 12 Emberiza cintrinella* 10
Prunella modularis* 37 Emberiza hortulana 2
Erithacus rubecula*® 13 Emberiza pusilla* 3
Luscinia svecica* 37 Emberiza schoeniclus* 37

102



Appendix 2.Densities of the passerine species (excl. Corvidae) (territories/km?) as obtained by mapping or
nest search in the study plots in the rich subalpine birch forests on the south-facing slopes of the mountains
Gaisatj and Valle near Ammarnis, Swedish Lapland, 1963—1999. Census-takers and study plots are presented

in Tables 1 and 2.

Smadfdagelarternas tdthet (revir/km?), bestimd genom revirkartering eller boletning i provytorna i den rika
fjdllbjorkskogen pd sydsluttningen av ldgfjdllen Gaisatj och Valle i Ammarnds-omradet i sodra Lappland.
Inventerarna och provytorna presenteras i Tabell 1 och 2.

Species 1963 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
1981 82 83 84 8 8 87 8 89 90 91 92 93 94 95 96 97 98 99
Anthus trivialis 83 158 6.8 57 96 38 38 38 57 48 24 48 143 119 1483 95 48 24
48 71 48 72 119 24 119 119 143 119 95 48 119 48 95 95 95 95 119
Anthus pratensis - 6.8 - - - - - - - - - - - - - - - -
- - - - - - - 24 24 24 24 - - - - 24 - - -
Motacilla flava - - - - - - - - - - 2.4 - - - - - - -
24 24 24 24 - 24 24 24 24 24 - - - 24 24 24 2.4 -
Motacilla alba - - - - - - - - - - - - - - - - - -
- - - - - - - - - - 2.4 - - - - - - 2.4
Cinclus cinclus - - - - - - - - 1.9 - - - - - - - -
Troglodytes troglodytes - - - - - - - - - - - - - - - 24 24 -
- - - - - - - 2.4 - - - - 2.4 - - - - - -
Prunella modularis 221 839 226 211 364 21.1 40.2 19.2 26.8 16.1 357 357 31.0 33.3 31.0 357 214 143
40.5 31.0 19.1 19.1 16.7 14.3 28.6 28.6 26.3 23.8 14.3 14.3 33.3 429 40.5 357 28.6 28.6 19.0
Erithacus rubecula - - - - - - - - - 1.6 - 741 - - - - - 2.4
- - - - - - - - - - - - - - - - - 2.4 -
Luscinia svecica 28 6.8 136 134 383 211 7.7 3.8 153 145 476 214 119 23.8 143 238 4.8 24
16.7 190 72 72 119 72 263 19.1 143 95 - 4.8 - 71 333 143 357 143 438
Phoenicurus phoenicurus 221 158 239 69 208 69 35 69 35 103 162 65 97 129 97 194 32 97
19.4 162 97 382 32 32 97 97 97 65 162 129 19.0 119 119 95 119 7.1 143
Saxicola rubetra 83 45 - 1.9 - 1.9 - - - - - - - 24 24 - - -
Turdus torquatus - - - - - - - - - - - - - - - - - -
- - - - - - - - - - 2.4 - - - - - - - -
Turdus merula - - - 1.9 - - - - - - - 2.4 - - - - - -
- - - - - 2.4 - 24 - - - - - - - - - - 4.8
Turdus pilaris - 6.8 158 19 19.2 46.0 23.0 32,6 287 305 71 214 48 71 71 476 143 214
19.0 143 143 119 239 95 71.6 47.7 81.1 286 71.4 16.7 286 143 33.3 381 88.1 57.1 143
Turdus philomelos 28 136 158 230 9.6 153 19.2 134 38 96 119 143 71 48 48 143 71 143
143 95 24 24 24 24 119 48 31.0 16.7 - 119 24 95 71 71 741 - 4.8
Turdus iliacus 16.6 6.8 47.5 17.2 249 556 441 594 249 49.8 595 405 119 7.1 143 19.0 7.1 286
452 16.7 119 143 143 7.2 31.0 31.0 62.1 262 23.8 143 28.6 26.2 33.3 31.0 452 35.7 452
Hippolais icterina - - - - - - 1.9 - - - - - - - - - - 4.8
- - - 2.4 - - - - - - - - 2.4 - - - - - -
Sylvia borin 138 9.0 90 172 7.7 96 96 38 57 16 95 48 48 95 24 - 24 48
24 24 24 48 - 95 24 48 24 438 - 24 24 - - 24 48 24 -
Sylvia atricapilla - - - - - - - - - - 24 24 - - - - - -
- - - 2.4 - - - - - - 2.4 - - - - - -
Phylloscopus collybita - - - - - - - - - - - - - - - - - -
- - - 2.4 - - - - - - - - - - - - - - -
Phylloscopus sibilatrix - 2.3 - - - - - - - - - - - - - - - -
- - - - 2.4 2.4 - - - - - - - - - - - -
Phylloscopus trochilus 135 192 199 115 142 151 130 178 148 154 155 131 124 107 117 86 86 74
86 126 84 76 184 146 196 243 239 179 121 160 219 214 133 157 164 157 140
Muscicapa striata 2.8 - 23 19 - - - - 38 32 95 48 - 24 48 24 48 24
119 24 48 - 72 72 - 119 48 71 74 71 143 71 119 95 143 7.1 48
Ficedula hypoleuca 16.6 204 28.7 13.8 20.8 10.4 17.3 10.4 346 154 129 227 227 129 32 97 65 32
6.5 6.5 - 129 9.7 129 16.2 129 194 162 129 65 71 71 24 48 95 48 438
Parus montanus 11.0 45 90 19 19 38 38 - 57 8.0 - 48 24 - 24 48 - 2.4
24 24 - - 4.8 - - - 24 - 4.8 - 2.4 - 48 48 24 438 -
Parus cinctus - - - - - - - - - - - - - - - - - -
- - - - 24 24 - - - - - - - - - - - - -
Parus major - - - - - - - - - - - - - - - 2.4 - -
- - - 2.4 2.4 - - 95 24 24 24 48 24 - - - - 2.4
Certhia familaris - - - - - - - - - - - - - - - 24 - -
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Appendix 2 continued

Species 1963 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
1981 82 83 84 8 8 87 8 8 90 91 92 93 94 95 96 97 98 99
Fringilla coelebs 28 45 23 96 38 19 19 19 19 - 24 119 - - 95 48 7.1 24
24 71 48 24 72 48 24 72 95 24 24 - 9.5 - 4.8 - - 24 438
Fringilla montifringilla 63.5 38,5 36.2 441 326 61.3 49.8 30.7 51.7 64.3 124 124 61.9 38.1 14.3 28.6 33.3 786
59.5 52.4 525 97.9 88.3 788 62.1 76.4 93.1 429 429 619 102 952 714 64.3 66.7 76.2 83.3
Carduelis spinus - - - - - - - - 1.9 - - - - - - - - -
24 - - 48 7.2 - - - - - - - - 24 - 48 24 - 2.4
Carduelis flammea 55 113 23 5.7 23.0 90.0 7.7 230 862 19.3 238 26.2 286 9.5 286 24 16.7 50.0
381 119 72 48 31.0 143 - 143 143 438 - 238 16.7 214 286 238 26.2 50.0 61.9
Pyrrhula pyrrhula - - - - - - - - - - 2.4 - - - 2.4 - - 2.4
- - - 2.4 - - - 24 - - - - - - - 2.4 - 24 24
Emberiza citrinella - - - - - - - - - - - 2.4 - - - - - -
Emberiza schoeniclus 33.1 31.7 249 345 28.7 21.1 19.2 134 172 17.7 262 214 262 19.0 19.0 14.3 19.0 19.0
31.0 214 119 119 215 215 263 310 215 286 23.8 95 95 143 143 19.0 262 143 214
Area surveyed. km2 0.36 0.44 0.44 052 052 0.52 0.52 0.52 0.52 0.62 0.42 0.42 0.42 042 042 0.42 042 042

0.42 042 0.42 042 042 042 042 042 042 042 042 0.42 042 042 042 042 042 042 042

Appendix 3. The derived densities (approx. number of territories/km?) of all passerine species (excl.
Corvidae) which have been confirmed or potential breeders in the subalpine birch forest of the study area
near Ammarnds in 1963—-1999.

Hdrledda titheter (ungefir motsvarande antal revir/km?®) for alla tittingar (utom krdkfaglar), som varit
konstaterade eller tinkbara héckare i filtarbetsomrddets fjdllbjorkskog nédra Ammarnds 1963—1999.

Species 1963 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
1981 82 83 84 8 8 87 8 89 90 91 92 93 94 95 96 97 98 99
Anthus trivialis 139 258 188 116 118 83 68 96 65 74 121 11.0 93 125 83 116 6.2 103
70 86 82 98 139 174 228 237 174 146 71 61 6.0 80 46 7.4 11.0 128 115
Anthus pratensis - 55 03 - 12 10 05 05 - - 03 05 08 02 02 04 09 04
09 13 06 04 07 07 20 71 83 66 49 13 43 69 47 47 32 34 08
Motacilla flava 05 - - - - 03 0.2 - 03 03 07 13 13 17 15 12 10 1.1
11 14 15 16 380 10 27 64 39 34 13 15 18 42 33 44 47 37 17
Motacilla alba - - - - - - - - - 0.3 - 03 03 02 08 09 02 -
03 0.2 - 06 06 02 06 08 15 03 07 04 04 07 04 10 - - 0.8
Cinclus cinclus - - - - - - 02 02 03 05 03 - 03 04 - 0.4 - 0.2
0.2 - - - 03 - - 03 03 02 04 02 03 03 - 02 13 04 03
Troglodytes troglodytes - - - - 0.3 - - - - - - 0.7 - - 0.4 - - -
- - - - - - - 06 - - - 02 10 03 06 12 03 07 06
Prunella modularis 10.6 182 145 16.8 29.2 131 19.9 16.8 156 122 30.5 229 247 16.8 188 157 109 113
234 189 7.7 6.6 104 11.0 158 183 222 16.1 134 9.8 12.0 19.6 215 156 13.0 146 11.2
Erithacus rubecula - 25 - 0.2 - - - - - - - 08 03 - - - - -
- - 02 0.1 - 6.8 - - 03 - 02 02 02 - - 0.2 - 1.2 -
Luscinia svecica 38 38 43 46 203 106 76 65 102 58 215 7.6 126 13.8 157 104 7.9 49

10.7 145 17 11 124 51 169 167 169 6.1 6.6 35 45 45 128 51 174 84 59
Phoenicurus phoenicurus 279 156 145 44 103 50 54 38 111 6.0 105 85 53 68 40 73 25 091
84 70 67 42 55 65 103 125 128 53 92 85 79 69 64 61 166 6.6 146

Saxicola rubetra 24 25 05 02 - - - - - - 07 03 15 04 1.0 - 09 04
06 07 02 15 - 02 05 08 10 07 09 06 - 03 0.6 - 1.3 - -
Oenanthe oenanthe - - - - - 03 03 - - - - - - - - - - -
- - - - 0.4 - - - - - - - - 0.3 - - - 03 03
Turdus torquatus - - - - 0.4 - - 02 06 04 08 09 - - 0.4 - - -
09 02 02 04 10 09 09 06 14 02 12 03 11 09 10 07 13 13 06
Turdus merula - 08 03 05 09 03 - - 06 05 03 - - - 0.2 - - 0.4
- 02 04 10 02 05 27 08 04 - - 06 03 - - - - 05 1.4
Turdus pilaris 29 10.6 129 85 14.8 34.7 16.1 147 139 243 151 171 116 43 6.0 110 51 6.2
56 69 66 48 170 71 165 20.0 26.4 143 153 85 94 189 21.7 16.0 31.6 24.0 20.2
Turdus philomelos 116 152 125 119 150 106 99 79 91 72 98 93 83 55 66 63 36 37
56 43 28 24 54 37 77 76 11.0 49 59 45 6.0 84 85 36 49 55 56
Turdus iliacus 19.2 19.0 345 19.8 30.6 49.5 38,5 309 349 434 361 375 229 225 150 17.8 152 189

326 238 18.0 19.2 322 21.7 357 417 37.2 208 273 16.8 24.8 30.2 29.1 29.6 32.8 32.0 37.1
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Appendix 3 continued

Species 1963 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
1981 82 83 84 8 8 87 8 89 90 91 92 93 94 95 96 97 98 99
Acrocephalus dumetorum - - - - - - - - - - - - - - - - - -
- - - - - - - - - - 0.2 - - - - - - - -
Hippolais icterina - - - - - - 02 02 - - 0.7 - - 0.4 - - 02 1.1
10 02 02 09 07 03 - 03 06 03 04 05 17 03 03 05 - 0.7 -
Sylvia curruca - 04 0.1 - - - - 0.2 - - - - - - - - - -
- - 02 03 - - - - - - 0.3 - - - - - - - -
Sylvia borin 62 76 122 119 56 52 72 41 23 37 46 28 13 27 18 08 16 20
20 09 07 29 04 45 30 23 21 20 14 26 14 - 06 10 08 12 03
Sylvia atricapilla - - - - - - - 0.2 - - 10 05 - - - - - 0.8
- 02 02 1.0 04 - - - - - 0.2 - 0.2 - 0.3 - 06 - 0.6
Phylloscopus trochiloides - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - 0.2 - - - - - - -
Phylloscopus borealis - - - - - - - - - - 0.3 - - - - - - -
- - - - - - - - - - - - - 0.3 - 0.2 - - -
Phylloscopus collybita - - - - - - - - - - - - - - - - - -
- - - 0.3 - - - - - - - 0.2 - - - - 09 - -
Phylloscopus sibilatrix 05 13 - - - - - - - - - 0.2 - - - - - 0.3
- - - 11 09 10 03 03 - - - 06 03 - 0.3 - 13 - 0.3
Phylloscopus trochilus 154 206 208 160 175 162 147 158 169 160 182 151 144 130 108 123 92 104
108 134 105 88 171 142 181 193 212 156 116 157 229 207 178 188 194 177 177
Muscicapa striata 05 08 14 14 16 23 19 14 34 16 25 26 08 15 07 12 11 28
31 22 22 21 30 30 33 64 79 53 90 36 39 59 73 33 43 27 42
Ficedula hypoleuca 221 144 143 41 120 84 13.0 132 167 101 7.7 9.8 101 75 89 41 32 24
40 56 26 7.8 171 50 76 118 174 53 82 34 29 40 21 39 61 59 39
Parus montanus 48 30 92 26 30 35 28 24 39 29 12 83 08 17 25 16 1.7 15
36 26 07 08 56 19 33 22 13 14 09 05 19 26 35 25 18 18 06
Parus cinctus - - - - - - - - - - - - - - - - - -
0.3 - - - 06 - 06 - - - 0.3 - 02 03 03 07 - - -
Parus major 14 04 17 05 15 10 09 13 03 05 10 12 18 02 12 07 08 0.6
12 08 06 13 29 09 17 21 07 09 08 04 15 20 14 20 32 29 14
Certhia familaris - 04 03 - - - - - - - - - - - - 0.2 - -
Lanius excubitor - - - - - - - - - - - 0.3 - - - 0.2 - -
Fringilla coelebs 24 34 77 31 22 12 08 09 15 13 25 49 23 02 27 15 13 21
20 11 07 18 32 54 52 68 42 06 09 07 26 18 11 09 20 48 56
Fringilla montifringilla 76.9 457 49.8 43.0 526 83.3 51.8 43.8 73.3 89.1 142 153 715 51.1 36.2 44.1 38.4 80.0
729 523 49.7 112 104 100 76.0 86.6 110 625 546 789 126 101 80.3 61.6 69.9 73.7 76.1
Carduelis chloris - - - - - - - - - - - - - - - - - -
- - - - - - 02 - - - - - 0.2 - - - - 08 0.6
Carduelis spinus 14 08 21 03 06 07 08 05 33 21 - 2.9 - - 08 04 06 09
32 02 02 28 105 09 41 20 15 70 19 09 38 120 10 114 66 6.2 39
Carduelis flammea 43 118 55 91 162 825 6.7 144 785 158 257 223 229 20.8 36.0 1.7 27.6 241
50.2 32.3 106 87 17.7 8.0 3.7 357 202 264 21 201 31.8 26.3 152 23.3 17.6 33.0 41.0
Carduelis hornemanni - - - - - - - - - - - - - - - - 0.2 -
- - - - - - - 03 05 02 - 03 04 05 - 0.2 - - -
Carpodacus erythrinus - - - - - - - - - - - - - - - - - -
- - - 0.2 - - - - 0.3 - - - - - - - - - -
Pyrrhula pyrrhula - 04 12 14 - - 08 02 05 - 08 09 05 07 08 10 08 08
26 08 02 09 10 06 48 06 06 10 06 - 16 04 24 40 09 39 14
Emberiza citrinella - - - 0.2 - - - 0.2 - - 0.7 0.7 - - 0.6 - - -
- - - 0.1 03 - - - - - - 0.2 - - 0.3 - - - 0.3
Emberiza hortulana - 0.4 - - - - - - - - - 0.2 - - - - - -
Emberiza pusilla - - - - - - - - - - - - - - - - - -
- - - - - - - - - - 02 0.2 - 03 - - - - -
Emberiza schoeniclus 139 271 156 182 242 155 231 175 13.1 124 23.8 236 249 151 259 211 124 14.0
20.2 233 109 84 232 158 19.5 439 20.6 151 19.0 115 124 162 21.5 147 244 19.7 157
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Appendix 4. Mean temperature (°C) in Ammarnés for May, June and July 1963—-1999.
Medeltemperaturen (°C) i Ammarnds for maj, juni och juli 1963—1999.

Year Mean temperature Year Mean temperature
Ar Medeltemperatur Ar Medeltemperatur

May June July May June July
1963 8.3 9.9 11.3 1982 39 7.4 12.0
1964 5.6 8.0 11.0 1983 6.2 9.1 12.1
1965 2.6 10.2 10.6 1984 8.4 10.1 11.8
1966 3.5 13.3 12.1 1985 33 10.9 13.0
1967 3.9 9.1 11.5 1986 6.2 12.8 12.5
1968 2.0 10.3 11.2 1987 3.7 9.7 11.3
1969 3.1 12.1 12.1 1988 4.9 11.9 14.4
1970 5.0 13.6 12.4 1989 5.0 9.9 10.9
1971 4.0 9.7 11.5 1990 4.8 11.1 12.8
1972 43 12.2 14.1 1991 3.7 8.9 13.8
1973 4.4 10.4 15.5 1992 6.5 10.6 10.4
1974 5.9 11.4 12.0 1993 4.0 7.8 124
1975 5.0 7.8 11.3 1994 4.2 8.0 13.7
1976 6.0 9.6 12.0 1995 2.3 9.6 11.1
1977 29 8.3 12.0 1996 34 9.2 11.9
1978 3.6 11.0 13.1 1997 35 11.4 15.0
1979 4.1 11.2 133 1998 32 9.4 13.2
1980 4.9 13.0 14.2 1999 0.8 11.1 12.2
1981 6.1 8.0 12.4
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Habitat preferences and population trends in the Barred Warbler
Sylvia nisoria in the Ottenby area, southeast Sweden
Habitatval och populationsfordndringar hos héksangaren Sylvia nisoria i

Ottenby-omradet

JONAS WALDENSTROM, PATRIK RHONNSTAD & DENNIS HASSELQUIST

We performed a detailed census of the breeding population
of Barred Warblers Sylvia nisoria in the Ottenby area on
the southernmost part of the island Oland, SE Sweden, in
the years 1999 and 2000. The number of territories in the
study area was similar to the census conducted in 1971—
1975, although the distribution of territories had changed.
In 1999-2000 most territories were located in the grazed
Alvar habitat (a limestone rich steppe found on some
island in the southern Baltic Sea) in the north part of the
study area, whereas areas in which grazing had ceased
since 1971-1975 had been more or less abandoned. Data
from the standardized trappings at Ottenby Bird
Observatory showed no significant changes in the annual
number of trapped juvenile Barred Warblers, also suggesting
a stable population size. We investigated the vegetation
(species composition and spatial structure) in occupied
territories and compared these with randomly distributed

Abstract

plots in the same habitats. Occupied territories were overall
more spatially varied, with a large proportion of the
vegetation consisting of low and middle-sized bushes. We
alsouse these habitat preference data to outline management
advice for this rather uncommon species with fragmented
distribution pattern.
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Introduction

The Barred Warbler Sylvia nisoria has a large
distribution in continental Eurasia, occurring in a
broad belt from Germany, Italy and Balkans in the
west well into central Russia in the east (Cramp
1992). The Swedish population is small, 260-350
pairs (Svensson et al. 1999), and it is situated at the
westernmost limit of the species’ European
distribution. Consequently, the Barred Warbler is
rare and local in Sweden, confined mainly to suitable
habitats at the large islands Oland and Gotland in the
Baltic Sea. Outside thisregion, there are only scattered
small populations (<10 pairs) along the eastern coast
of Sweden, e.g. on islands in the archipelagos of
eastern Sméland and Stockholm. Occasionally, it is
found at inland localities or in western Sweden, but
nowhere in larger numbers than a few pairs (SOF
1990).

With this metapopulation-like distribution of small
scattered breeding populations, Barred Warblers in
Sweden should be vulnerable to any kind of negative
changes. Hence, to safeguard the long-term survival
of the species in Sweden, information on the
population trends and on habitat preferences is
needed. Studies from other breeding areas in Europe
may not be directly applicable to the Swedish
situation. There are a few studies from the Swedish
population, but nearly all date back some 25 years
(Aulén 1976, Pettersson 1976, Waldenstrom 1976,
Hedenstréom & Akesson 1991, Pettersson 1995).

In the present study we surveyed one of Sweden’s
most viable populations of Barred Warblers, located
in the Ottenby area at the southernmost tip of Oland.
This population has been studied in detail by Aulén
in the 1970s (Aulén 1976), and by the staff of
Ottenby Bird Observatory in the 1980s and 1990s
(Hasselquist et al. 1988, Hedenstrom & Akesson
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1991, Lindstrom et al. 1993, Pettersson 1995),
allowing for studies of changes in population size
since the 1970s to present. Furthermore, we have
investigated which specific vegetation parameters
that influence the distribution of breeding pairs in
the area — crucial knowledge for implementation of
management plans to safeguard the long-time survival
of the species in Sweden.

Material and methods

Study area

The study area was situated within the As parish,
which comprises the southernmost part of the island
Oland. The northern border of the study area was the
“Karl X mur”; a stonewall built in 1653 stretching
almost linearly from the western to the eastern shore
of Oland (Figure 1). The surveyed area, 1400 ha,
belongs, at least in parts, to the Ottenby Nature
Reserve, and comprises a variety of diverse habitats:
shore meadows, intensively and extensively managed
pastures, limestone-rich Alvar, deciduous forest,
and farmlands.

AD

Figure 1. The distribution of Barred Warbler Sylvia nisoria
territories within the study area 1999-2000. The straight line
shows the Karl X wall, which constituted the northern boun-
dary of the investigated area.

Hoéksdangarrevirens fordelning inom studieomrddet 1999—2000.
Karl X mur avgrdnsade omrddet i norr, och dr utmdrkt som en
linje pad kartan.
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We surveyed all suitable breeding habitats for
Barred Warblers within the study area, i. e. forest
edges, shrubby pastures, and Alvar land during the
1999 and 2000 breeding seasons (in total 358 hours
in May—July). All parts of the study area were
surveyed at least three times during the song period
each season (mid May — early June). In areas where
Barred Warblers were found, additional visits (three
to six visits per season) were conducted.

Assessing number of territories

When encountering a Barred Warblers in the field,
we noted its sex, plumage, song activity, alarm calls,
feeding activities, nest visits and food provisioning
toyoung. We divided the survey material into breeding
criteria on the basis of number of observations: (1)
single observation of a singing male, (2) two
observations of singing male, (3) observation of a
female or pair in suitable breeding habitat, (4) more
than two observations of singing male, and (5)
feeding by adults to nestlings or newly fledged
young. All sites in which criteria 4 or 5 were noted
were treated as a confirmed territory (hereafter
named territory), and all sites with breeding criteria
of 1-3 were regarded as potential territories.

Habitat descriptions

Inall territories, and in the random plots (see below),
we made descriptions of the vegetation. In a circle
with a 50 mradius, using the male’s main singing site
as centre (usually the top of a tall tree), we scored the
proportion of the area covered by different vegetation
types (types and their spatial structure are listed in
Table 1). To reach as confident approximations as
possible, two persons always did the scoring
independently, and the final score was the average of
the two scores. In cases where a territory wba
inhabited in both census years, we used only the
vegetation scores from 2000.

We chose the male’s main singing site as the
central point from which the circular habitat
descriptions were taken. This then only provides an
approximation of how the true territories looked
like. However, locating singing sites is undoubtedly
easier than finding nests, or to define territory borders
with aid of playback experiments, thereby providing
more data points to the study. The singing site is most
likely situated in the defended territory, but it has
been observed occasionally, usually in dense Barred
Warbler populations, that more than one individual
can utilise the same site (Cramp 1992).



Table 1. Vegetation classification and its spatial structure.

Vegetationstyper och deras spatiala struktur.

Classification Dominant species Structure
Klassificering Dominerande arter Struktur
Tall deciduous trees (>3 m) Querqus robur, Betula Tree level
Héga lovtrdd (> 3 m) pendula, Populus tremula Trddskikt
Low deciduous trees and shrubs (<3 m) Querqus robur, Betula Higher bush level
Laga lévtrdd och lovbuskage (< 3 m) pendula, Salix sp. Hégre buskskikt
Juniper Juniperus communis Higher bush level
En Hégre buskskikt
Blackthorn Prunus spinosa Lower bush level
Slan Ldgre buskskikt
Hawthorn Crataegus sp. Higher bush level
Hagtorn Hégre buskskikt
Shrubby Cinquefoil Potentilla fruticosa Lower bush level
Tok Ldigre buskskikt
Wild roses Rosa sp. Lower bush level
Vildros Ldgre buskskikt
Raspberries Rubus sp. Lower bush level
Bjérnbdr/hallon Ldigre buskskikt
Tall herbs Poace sp., Filipendula Field level
Héga orter ulmaria, Hypericum sp. Markskikt
Intensively grazed pasture Poace sp. Field level
Intensivt betad grdasmark Markskikt
Extensively grazed pasture Poace sp. Field level
Extensivt betad grismark Markskikt
Farmland Different crops Field level
Odlad dker Olika grédor Markskikt
Non-grazed grassland Poace sp Field level
Obetad grismark Markskikt

or (2) if it fell outside the study area, that plot was
Random plots abandoned and a new direction was chosen. In one

We sampled random plots and conducted vegetation
descriptions (as described above) to compare these
with the vegetation found in occupied territories.
Two different methods were used to distribute the
random plots. At the deciduous Ottenby Wood, we
distributed one random plot at the forest edge. From
this initial plot we made additional plots along an
approximately 5 km long stretch of the forest border.
The centre of each new plot lied at a distance of 200
m from the centre of the previous plot. This yielded
23 plots, covering a large proportion of the total
forest edge. In the Alvar area in the northern part of
the study area, 18 random plots were distributed
using real territories as starting points. The location
of random plots was sampled with 100 m distance
from the centre of a real territory in N, E, W or S
direction. The direction was chosen randomly. If a
random plot (1) covered >50% ofan existing territory,

case all directions fell in either of these categories
and a direction was then chosen anyway.

Changes in population size

We used two datasets to investigate trends in breeding
population size: trapping numbers at Ottenby Bird
Observatory (situated at the southern limit of the
study area), and census numbers from a survey
conducted in the same area in 1971-1975 (Aulén
1976). Trapping data originated from the standardized
trapping scheme at the observatory (Hjort &
Lindholm 1978), and we used the annual number of
juvenilebirds trapped 1976-2003 in the period July—
September as a population size index. The number of
trapped adult individuals was too small to analyse. A
few juvenile birds trapped in late October,
approximately one month after the last local birds
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Table 2. Frequency of stable and unstable territories in 1999-2000.
Antalet stabila respektive flyktiga revir under dren 1999-2000.

Forest edge Alvar Total Classification
Skogskanten Alvarmarken Totalt Indelning
Territory in both years 9 6 15 Stable territory
Revir bada dren Stabilt revir
Territory one year, 4 1 5 Stable territory
potential territory one year Stabilt revir
Revir ett ar,
potentiellt revir ett dar
Territory one year, no 6 9 15 Unstable territory
territory one year Flyktigt revir
Revir ett dr, inget
revir ett ar
Potential territory one year 4 6 10 Unstable territory
Potentiellt revir under ett ar Flyktigt revir

Table 3. Mean vegetation score in forest edge territories (n=19), forest edge random plots (n=23), alvar territories
(n=16) and alvar random plots (n=18).
Vegetation i medelrevir och slumpytor i skogsbryn och alvarmark.

Forest edge Alvar
Skogsbryn Alvar
Territory Random plot Territory Random plot
Revir Slumpyta Revir Slumpyta
Tall deciduous trees (>3 m) 22.1 % 48.7 % 2.8 % 0.4 %
Héga lovtrdd (> 3 m)
Low deciduous trees and shrubs (<3 m) 7.4 % 1.0 % 4.9 % 0.8 %
Ldga lovtrdad och lovbuskage (< 3 m)
Juniper bushes Enbuskar 1.1% 0% 4.8 % 53%
Blackthorn bushes Slansnar 2.8% 0.1 % 53% 1.2%
Hawthorn trees Hagtornsnar 2.1 % 1.4% 21 % 0.9 %
Shrubby Cinquefoil 7ok 4.3 % 0.9 % 29.8 % 27.8 %
Wild roses Vildros 0.5% 0% 0.8 % 0.6 %
Raspberries Bjornbdr/hallon 2.4 % 0.9 % 2.1% 0.6 %
Rank herbs Héga orter 82 % 53% 0.3 % 0.6 %
Intensively grazed pasture 0% 9.1 % 1.0 % 16.4 %
Intensivt betad grdasmark
Extensively grazed pasture 19.0 % 15.9% 33.1% 29.7 %
Extensivt betad grismark
Farmland Odlad dker 153 % 0% 122 % 18.3 %
Non pastured grassland 17.4 % 1.5% 1.9% 0%
Obetad grismark
Else Ovrigt 0.3 % 16.0 % 22% 0%
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Table 4. Mean vegetation structure in forest edge territories (n=19), forest edge random plots (n=23), Alvar

territories (n=16) and Alvar random plots (n=18).

Vegetationsstruktur i medelrevir och slumpytor i skogsbryn och alvarmark.

Forest edge Alvar
Skogsbryn Alvar
Territory Random plot Territory Random plot
Revir Slumpyta Revir Slumpyta

Tree level Tradskikt 22.1% 48.7 % 2.8% 0.4 %
Higher bush level Hogre busksikt 10.6% 2.4% 11.9% 6.9%
Lower bush level Ldgre busksikt 10.0 % 1.8% 37.9 % 30.2 %
Field level Markskikt 59.8 % 48.7 % 48.4 % 65.0 %

had left the area, were excluded from the analysis as
they were considered to be migrants from eastern
populations.

The investigation in the 1970s (Aulén 1976)
covered the same area as the present study, but with
some slight differences in methodology. In the first
two years, 1971-1972, the author walked along line
transects, distributed in eight different sub-areas, to
get a general knowledge about where the Barred
Warblers occurred. In the later years, focus lied on
the areas with breeding pairs, and less work was
devoted to suboptimal areas with few or no Barred
Warblers. This latter way of censusing is basically
similar to the methods applied in 1999-2000.

Results

Intotal, 50 territories were located, 21 in 1999 and 29
in 2000 (Figure 1). An additional 15 potential
territories were also assigned, 9 in 1999 and 6 in
2000. The temporal consistency of the territories
varied (Table 2). The territories were found in two
habitat types: (1) along the edge of deciduous forest,
and (2) grazed Alvar with mixed trees and bushes.
These habitats share some vegetation properties,
and do blend into one another in some areas of
Oland. We chose, however, to treat them separately
inall analyses, to enable habitat-based inferences for
management advice.

Deciduous forest edge

Alongthe edge of Ottenby Wood, the Barred Warbler
territories were mainly found in two areas: on the
north border of the forest and in the southwest corner
(Figure 1). Nine territories were inhabited both census
years. The vegetation (species) composition of
occupied territories differed from random plots in

many of the measured parameters (Table 3).
Significant differences were found for four
investigated parameters: occupied territories had
less tall broad-leafed trees than random plots (22.1%
compared to 48.7%; Mann-Whitney =49.0, n =42,
p < 0.001); more of low trees and bushes (7.4%
compared to 1.0%; Mann-Whitney = 54.5, n =42,
p <0.001); more blackthorn bushes (2.8% compared
to 0.1%; Mann-Whitney = 40.5, n =42, p <0.001);
and a larger proportion of non-grazed grassland
(17.4% compared to 1.5%; Mann-Whitney = 82.0,
n=42,p<0.001).

Looking at the vegetation structure instead of the
vegetation composition (Table 4), occupied territories
were significantly more diversely structured, with
richer levels of lower and higher bushes compared to
random plots (lower bush level: Mann-Whitney =
41.5, n =42, p <0.001; higher bush level: Mann-
Whitney = 38.0, n = 42, p < 0.001). Furthermore,
there were less tall trees and more open areas (field
level: Mann-Whitney = 76.5, n =42, p <0.001).

Alvar

In the Alvar area in the northern part of the study
area, the 22 territories were aggregated in the more
bushy parts, which predominated in the central part
of this area (Figure 1). Six of the territories were
stable between the two years (Table 2). Also in the
Alvar habitat did the vegetation composition differ
between occupied territories and random plots (Table
3). Significant differences were found for three
investigated parameters: occupied territories had on
average larger proportions of low trees and bushes
(4.9% compared to 0.8%; Mann-Whitney = 39.5, n
= 34, p < 0.001); more blackthorn bushes (5.3%
compared to 1.2%; Mann-Whitney =49.0,n= 34, p
=0.001); and more hawthorn bushes (2.1% compared
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to 0.9%; Mann-Whitney = 76.0, n =34, p <0.012).

The only significant difference between random
plots and territories, when looking at vegetation
structure classes (Table 4), was that occupied
territories had a more pronounced level of higher
bushes (Mann-Whitney = 86.5, n = 34, p = 0.046).
We measured the distances from the centre of all
occupied territories, and random plots, to the nearest
large deciduous trees (including also plots with
distance=0). In random plots the mean distance was
127 m compared to 73 m in the territories (t=1.751,
d.f. =32, p=10.090).

Changes in population size and distribution

The number of trapped juvenile Barred Warblers in

the trapping scheme at Ottenby Bird Observatory

varied between 228 birds in different years (Figure

2),butshowed no significant trend over time (Pearson,
=—0.297, n=28, p=0.125).

During the years 1971-1975 the breeding
population in the Ottenby area varied between 17-33
territories annually (Aulén 1976), compared to 21—
29 territories in our study. This suggests that there
have been only minor changes in the size of the
breeding populationin the area. There have, however,
been considerable changes in the geographical
distribution of the territories within the study area
(Figure 3). The numbers of territories in the Alvar
area have increased (Pearson, R=0.900, n=6,
p=0.014), while the number of territories in the
forest edge habitat shows a weak tendency to have
decreased (Pearson, R=—0.581, n=6, p=0.226).

Discussion

Habitat requirements

In this study, Barred Warblers were found in two
kinds of habitat: forest edges with good mixture of
vegetation elements of different heights, and shrubby
Alvar areas with scattered stands of deciduous trees.
These habitats were rather similar in vegetation
structure, withrich bush levels, but differed in species
composition. Both could be regarded as non-stable
habitats, as they are succession states between forest
and pasture. If left ungrazed, or unmanaged, they
would likely loose their qualities as breeding sites
for Barred Warblers when the vegetation structure
changes to a dense cover of tall trees at the expense
oflow and high bushes. However, intensified grazing
or clearings of bushes would also result in unsuitable
habitats for Barred Warblers due to loss of low and
tall bushes.
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Figure 2. The annual number of trapped juvenile Barred
Warblers Sylvia nisoria in the standardized trapping at Otten-
by Bird Observatory in the period 1974-2003.

Antalet juvenila hoksangare fangade i den standardiserade
fangsten vid Ottenby Fagelstation dren 1974-2003.

Comparison ofterritories and random plots showed
that forest territories had a significantly more diverse
spatial structure, with less tall trees, more developed
bush vegetation, and the territories were more open
at the field level. In the Alvar area, the differences in
vegetation structure between territories and random
plots were less pronounced; the only key difference
was that territories had a larger proportion of high
bushes. This finding could have been slightly biased,
as Barred Warbler males prefer to sing from the top
ofatall bush ortree, and that this position at the same
time was used as the centre in the territory vegetation
mapping.

Tall broad-leaf trees were often used by foraging
Barred Warblers in both habitats, but in the Alvar
area birds did not always have access to trees within
the circular territory defined by us. Instead, birds
were frequently seen flying large distance (up to
500m) from their territories to stands of trees for
foraging, which also has been observed earlier by
Aulén (1976) in territories away from the forest
habitat. We measured the distance to closest stand of
large broad-leaftrees in Alvar territories and random
plots, and found the mean distance to be 73 m and
127 m, respectively. This difference tended to be
statistically significant, but together with
observational data, this suggests that the presence of
trees is also important in the Alvar habitat.

Some particular vegetation elements were found
to be typical for territories occupied by Barred
Warblers. Both in the forest edge and Alvar habitats,
low deciduous trees and blackthorn shrubs were
especially important and in the Alvar habitat also
presence of hawthorn shrubs. Only little systematic
search for nests was done in this study, but
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Figure 3. The number of Barred Warbler Sylvia nisoria terri-
tories in the 1970s (from Aulén 1976) compared to the censu-
ses in 1999 and 2000. Territories found in the forest edge
habitat are shown as filled bars and those found in the Alvar
with open bars.
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Hedenstrém & Akesson (1991) have published data
for 52 nests from the forest edge habitat of the same
study area in 1984-1990. They found 18 nests in
junipers, 14 in hawthorn, 11 in Rubus sp., four in
Potentilla fruticosa, three in Rosa sp., and two nests
inblackthornbushes. Based on the difference between
their data and that of Aulén (1976), who found nine
nests in hawthorn and 21 nests in Rubus sp., it was
suggested that nest site choice probably reflected
availability rather than preference (Hedenstrom &
Akesson 1991).

Population trends

Using census data from the 1970s, when a similar
study was performed in the same study area (Aulén
1976), we found no differences in the overall size of
the breeding population at Ottenby. However, the
distribution of territories within the study area had
changed, with more territories now being found in
the north part of the study area in the Alvar habitat.
The increase of Barred Warblers in this habitat type
is most likely an effect of changes in land use and
grazing pressure. The investigated Alvar lies mainly

outside the preserved area of the Ottenby Nature
Reserve. In the 1980s and 1990s this area was not
grazed, increasing the number of trees and bushes in
the habitat. In 1998, the area started to be grazed
again, but with a quite extensive grazing regime so
that large parts of this area now hold varied and
structurally diverse vegetation. It seems as these
changes have been beneficial for the Barred Warblers.

It is also interesting to note the changes related to
grazing at Klockardngen in the north-eastern corner
ofthe study area. This was the area densest in Barred
Warbler territories in 1984—1986. However, grazing
stopped in the southern part of this area around 1990
and there were no Barred Warbler territories in this
partin 1999-2000, whereas the grazed northern part
still showed quite high densities of Barred Warblers.

In the forest habitat, we could not detect any large
changes either in the number or distribution of
territories. The forest edge areas harbouring Barred
Warblers today are more or less the same as those in
the 1970s. This stability is remarkable, and shows
that the reserve management plan has been able to
maintain the succession state of wood to pasture
using an extensive grazing regime. Thus, it seems as
an extensive grazing regime is optimal for creating
the mixture of habitat elements which are important
for the occurrence of Barred Warblers, both in the
forest edge and the Alvar habitat. Grazing maintains
openings at the field level and browsing shapes trees
and bushes, selects for browsing-tolerant species
and hampers colonisation of fast-growing tree
species.

It should be noted that the Barred Warbler is
comparatively hard to census due to its secretive
behaviour on the breeding grounds. The territorial
males sing only for a rather short period (Cramp
1992), and territories in peripheral, less densely
populated areas could thus be overlooked. In the core
areas, territories can occur side by side making it
difficult to establish the exact number of pairs. The
methodologies used in this study and the one of
Aulén (1976) were comparable, both allocating more
time to core areas. Therefore, the total population
sizeinthe study area might have been underestimated,
but probably not much. The censuses conducted in
the 1970s probably were more concentrated to the
forest edge habitats, where most pairs were found at
that time, which could have underestimated the
numbers in the Alvar habitat slightly. We are
confident, however, that the Alvar area nowadays
holds a larger population of Barred Warblers than in
the 1970s and the early 1980s, and that this increase
reflects changes in vegetation parameters and grazing
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pressures rather than differences in methodologies
between studies.

The trapping data from Otteny Bird Observatory
suggests a rather stable population. In fact, there has
been no significant change in the number of juvenile
birds trapped at the Bird Observatory from 1976 to
present. However, the trapping index is likely to
reflect the situation in a larger geographical area
which, given the species distribution in Sweden and
SE migratory direction, likely consists of the whole
island of Oland. Unfortunately, there are no ringing
recoveries as yet of these juvenile birds in the
following breeding seasons.

Management advice

The two habitats used by Barred Warblers in this
study have fairly large distribution on Oland and
Gotland, the islands that also harbours most breeding
Barred Warblers, which make the results of this
study applicable for a larger area. Barred Warblers
clearly have specific preferences regarding their
breeding habitat. Both the Alvar and the forest edge
territories exhibited a mixed spatial structure, with
rich lower and higher bush-levels, compared to
random plots. As a result preferred patches are
varied, with dense bushes for nest sites, large broad-
leafed trees for foraging, but yet still containing
sunny areas kept open by moderate grazing. This
mixture is not easy to maintain, and require grazing
or possibly some kind of management.

In forest edges, creating and maintaining suitable
breeding habitat for Barred Warblers is best done by
safeguarding the existence of a gradient from tall
trees to low bushes. In Alvar habitats, there is a need
for concern not to clear the pasture too much. One
has to leave groups of deciduous trees and also to
saverich bush vegetation. Stands of young bush-like
broad-leaftrees and bushes of blackthorn seem to be
particularly important to save. For nest sites Rubus,
Crataegus and Juniperus bushes are most valuable
to preserve.
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Svensk sammanfattning

Hoksangaren Sylvia nisoria dr en séllsynt hickfagel
i Sverige, med en uppskattad populationsstorlek pa
260-350 par, varav merparten aterfinns pa Oland
och Gotland (Svensson et al. 1999). P4 Oland har
arten studerats vid ett par tillfallen (Aulen 1976,
Pettersson 1976, Waldenstrom 1976, Hedenstrom &
Akesson 1991, Pettersson 1995), men trots detta ir
dess hdckningsbiologi och biotopkrav daligt kéinda.
I foreliggande artikel har vi studerat hoksangarens
populationsutveckling i Ottenbyomradet genom att
jédmfora inventeringar gjorda 1971-1975 och 1999—
2000, samt analyserat artens habitatskrav pa sddra
Oland.

Material och metoder

Inventeringsytan omfattade omrédet soder om Karl
X mur i As socken pi sédra Oland, sammanlagt ca
1400 hektar. Omradet, som till stora delar utgors av
Ottenby naturreservat, bestar av en blandning av
biotoper: betade strandéngar, betesmark, alvarmark,
adellovskog och dkermark. Alla for hoksangaren
lampliga biotoper inom inventeringsomradet (skogs-
bryn, buskrik betesmark, alvarmark) inventerades
under hdckningstiden aren 1999 och 2000. Sam-



manlagt lades 358 inventeringstimmar ner under
perioden maj — juli. Samma omréde inventerades
dven aren 1971-1975 av Aulén (1976), samt har
undersokts av personal fran Ottenby Fagelstation
vid olika tillfdllen under 1980- och 1990-talen (t.ex.
Hedenstrom & Akesson 1991).

Hdckningsindicier och biotopsbeskrivningar

Alla delar av undersokningsomréadet besoktes minst
tre ganger per ar, och omraden som hyste hoksangare
besoktes ytterligare 3—6 ganger. Det samlade inven-
teringsmaterialet delades upp efter styrkan pa hack-
ningsindicierna, enligt: (1) enstaka observation av
revirhdvdande hane, (2) tva observationer av revir-
hivdande hane, (3) observation av hona eller par i
lamplig miljo, (4) mer &n 2 observationer av revir-
hivdande hane, (5) matning av kull eller nyligen
flygg kull. Omrade med hiackningsindicium 4 eller 5
bedomdes som ett sdkert revir, medan ett omrade
med kategori 1-3 beddmdes som ett potentiellt revir.
I alla sdkra revir (hdckningsindicium 4 eller 5) och i
ett antal slumpvis “utplacerade revir” (se nedan)
gjordes biotopbeskrivningar. Utgangspunkten for
biotopbeskrivningen var den revirhdvdande hanens
sangplats (oftast toppen pé en buske eller ett trid)
och fran denna klassades arealen inom en radie av 50
m med avseende pa tdckningsgrad av olika vegeta-
tion. Vegetationselementen och deras rumsliga struk-
tur listasiTabell 1. Bedomningarna av tdckningsgra-
den var medelvirdet av tva personers oberoende
skattningar for varje yta.

Slumpvist utplacerade revir

For att erhdlla jimférelsematerial slumpades ett
antal revir ut i de omrdden som hyste hokséngare.
Dessa fordelades olika beroende pa habitatstyp (al-
varmark eller skogsbyn), men gemensamt var att de
hade samma storlek som de riktiga reviren.

I alvarmarken slumpades revir ut med ett avstand
pa 100 m fran befintliga reviriantingen N, O, V eller
S riktning utifran det befintliga reviret. Riktningen
togs ut slumpmassigt. Om ett revir lag i randen av
habitatet, i utkanten av undersdkningsomradet eller
overlappade med mer dn 50% till ett befintligt revir
tog vi bort de alternativ som skulle hamna fel och
riktningen slumpades i de kvarvarande riktningarna.
Om ingen ldmplig riktning fanns slumpades en rikt-
ning i alla fall (ett fall).

I skogsbrynet av Ottenby Lund slumpades ett
forsta slumprevir ut, sedan placerades nya slumpre-
vir ut vart 200:e meter lings kanten av skogen.

Populationsfordndringar

Vi anvénde tva olika kéllor for att utrona eventuella
populationsforidndringar hos hoksédngaren i omra-
det; fangstsiffror fran Ottenby Fagelstation och &ld-
re inventeringar av Ottenbyomréadet (Aulén 1976). 1
den forstndmnda kéllan analyserade vi fingsten av
juvenila hoksangare i fagelstationens standardisera-
de hostfangst aren 1976-2003. Ett fatal riktigt sena
hosttaglar fingade i oktober borttogs fran analyser-
na eftersom dessa faglar sannolikt hade ett ostligt
ursprung. Antalet fingade adulter var for litet for att
analysera.

Resultat

Totalt fann vi 50 sékra revir (21 st 1999, 29 st 2000)
och 15 potentiella revir (9 st 1999, 6 st 2000, Figur
1). Av dessa bedomdes 20 som stabila revir, d.v.s. att
de var besatta bada studiedren (Tabell 2). Huvudsak-
ligen forekom hoksangarna i tva olika habitatstyper;
buskrik alvarmark och i betade skogsbryn. Utifran
bevarandebiologiska aspekter valde vi att behandla
dessa habitatstyper separat.

Skogsbryn

Hoksangare patraffades framfor allt i de norra och
sydvistra delarna av Ottenby Lund, dér skogen bil-
dar utdragna skogsbryn ut i 6ppna omraden (Figur
1). Vegetationen i bebodda revir skiljde sig frén
slumpytorna (Tabell 3). Reviren hade en lagre andel
hoga 16vtrdd dn slumpytorna (22.1% jamfort med
48.7%; Mann-Whitney = 49.0, n =42, p < 0.001),
mer laga trdd och buskar (7.4% jamfort med 1.0%;
Mann-Whitney = 54.5, n = 42, p < 0.001), mer
bjornsbérssnér (2.8% jamfort med 0.1%; Mann-
Whitney = 40.5, n =42, p < 0.001) och en genom-
snittligt storre andel av obetade 6ppna ytor (17.4%
jamfort med 1.5%; Mann-Whitney =82.0,n=42, p
<0.001).

Om man grupperar vegetationen i strukturklasser
(Tabell 4) hade reviren en storre proportion av lagre
ochhogre buskskikt (1agt buskskikt: Mann-Whitney
=41.5,n=42, p <0.001; hogre buskskikt: Mann-
Whitney = 38.0, n = 42, p < 0.001) och mer 6ppet
faltskikt an slumpytorna (Mann-Whitney =76.5,n=
42,p <0.001).

Alvarmark

Alvarmarken i norra delen av undersékningsomra-
detholl totalt 22 revir, beldgna mestadels i de centra-
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labuskrika delarna (Figur 1). Sex av dessa var stabila
mellan aren (Tabell 2). Reviren hade en hdgre andel
laga trdd och buskar (4.9% jamfort med 0.8%;
Mann-Whitney = 39.5, n = 34, p < 0.001), mer
bjornbérssnér (5.3% jamfort med 1.2%; Mann-Whit-
ney =49.0, n =34, p = 0.001) och mer hagtorn &n
slumpreviren (2.1% jamfort med 0.9%; Mann-Whit-
ney = 76.0, n = 34, p < 0.012). Sammantaget hade
reviren en storre proportion hogre buskskikt (Mann-
Whitney =86.5,n=34, p=0.046; Tabell 4). Vi mitte
dven avstdndet frdn mitten av reviren/slumpytorna
till ndrmsta hogre 16vtrad (inklusive ytor med av-
staind = 0). Reviren hade kortare avstand till trid 4n
slumpytorna (73 mjadmfortmed 127 m; t=1.751,d.f.
=32, p=0.090).

Antals- och utbredningsfordindringar

Vid fagelstationen varierade antalet fangade juveni-
la hokséngare mellan 2-28 olika ar (Figur 2), men
utan att uppvisa ndgon tydlig trend 6ver tiden (Pear-
son, R=—0.297, n=28, p=0.125). Vid inventeringen
1971-1975 hittades 1733 revir arligen jamfort med
21-29 revir 1999-2000. Aven om antalet revir var
oforédndrat mellan inventeringarna hade férdelning-
en mellan olika habitatstyper dndrats (Figur 3). An-
taletrevir paalvarmarken har 6kat (Pearson, R=0.900,
n=6, p=0.014), medan antalet revir lings skogsbryn
varit mer stabilt (Pearson, R=—0.581, n=6, p=0.226).

Diskussion

Hoksangarreviren patréaffades i tva olika buskrika
biotoper: vilbevuxen alvarmark och utdragna skogs-
bryn som 6vergar i ppna marker. Bada dessa bioto-
per dr successionstadier mellan 6ppna och slutna
marker och dr praglade av ménsklig paverkan. Ett for
intensivt bete missgynnar uppkomst och bevarande
av ett rikt buskskikt, medan franvaro av bete ofta
betyder att marken snabbt véxer igen till skog.
Jamforelser mellan besatta revir och slumpytor
visade attreviren i Ottenby Lunds skogsbryn var mer
varierade i sin strukturella sammansittning. Aven
om skogen pa de allra flesta hall 6vergick i betes-
eller slattermark, patriffades hoksangarna foretra-
delsevis i omraden med rikligt buskskikt och in-
springda 6ppna ytor. Aven i alvarmarken var reviren
beldgna i mer bebuskade omrdden. Ett utdraget
skogsbryn eller en buskrik alvarmark &r lika sa till
vida att dér skapas en mosaik av olika vegetationse-
lement, vilket hoksangarna verkar féredra. Férutom
forekomsten av olika typer av buskar, sma trdd och
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snar verkar forekomsten av hoga 16vtrdd viktigt.
Hokséngarna sags ofta fodosoka i dldre 16vtrad och
sags regelbundet flyga ivig langa striackor (upp till
500 m) for att nd dessa. Detta var framfor allt tydligt
i alvarhabitatet, diar ocksd avstindet till ndrmsta
grupp av storre lovtrdd var kortare i de besatta
reviren jamfort med slumpytorna.

Populationsférdindringar

Auléns (1976) inventeringar dren 1971-1975 tackte
ihuvudsak samma yta som vér studie och metodiken
kan anses som mer eller mindre likvérdig. Hoksang-
arpopulationens storlek var likartad i de bada studi-
erna, men en fordndrad utbredning inom omréadet
var tydlig. Idag patrdffas ménga fler hokséngare i
alvarmarken i norra delen av studieomradet. Enligt
vad vi vet betades inte detta omrade under 1980- och
1990-talen vilket innebar att det sakta vixte igen
med en, tok och andra buskar och trad. 1998 starta-
des ett extensivt bete kombinerat med en del rojning-
sarbeten. Det verkar som om dessa fordndringar
skapat en mycket god miljo for hokséngare.

Ett annat omrade, Klockardngen i norddstra delen
av studieomradet, hade manga par hokséngare under
1980-talet, men efter det att betet delvis upphorde
runt 1990 har omradet tappat flera revir. I den norra
delen av Klockardngen som fortfarande betades
fanns ett flertal revir kvar 1999-2000.

P4 féagelstationen beldget pa sydspetsen av
studieomradet varierade fingsten av juvenila
hoksangare mellan dren, men utan tydlig trend.
Eftersom fangsten &r standardiserad bor detta spegla
en stabil population i upptagningsomrédet, vilket i
detta fall huvudsakligen bor omfatta Oland.

Skotselplaner

Virekommenderar att man i utformandet av skotsel-
planer for naturomraden pa Oland med betesmark,
alvar och skogsbryn tar hénsyn till hoksangarens
preferenser. Fran ett skogsparti bor Gvergangen till
betesmark vara gradvis och utdragen med ett rikt
buskskikt. Ett extensivt bete som hindrar igenvax-
ning rekommenderas. Vid buskrika alvarmarker bor
sdrskild hdnsyn tas till dldre och stora 16vtrad vilka
formodligen spelar stor roll for ndringsintaget under
hickningsfasen. Igenvuxna fore detta betesmarker
kan utsattas for en selektiv rojning av buskskiktet for
att skapa en mer variationsrik sammanséttning av
busk- och tradskiktet.
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Onset of breeding among Swedish Starlings Sturnus vulgaris in
relation to spring temperature in 1981-2003
Hdickningsstarten hos svenska starar Sturnus vulgaris i forhallande till

vdrtemperaturen 1981-2003

SOREN SVENSSON

Both spring temperature and date of the first Starling
Sturnus vulgaris egg were highly correlated between
different study sites and weather stations in the southern
half of Sweden. In southern Sweden, but not in northern
Sweden, onset of breeding correlated strongly with spring
temperature, particularly during the last ten days of April,
the period that happens to coincide with the start of
breeding. The response was one to two days per degree. No
response was found with periods relative to the start of egg-
laying, indicating that in the latter part of April the general
conditions for breeding are normally satisfied as soon as
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temperature reaches a certain level. Possible climatic trends
were too weak to be detected in the noise of the annual
fluctuations. The best current estimate of long-term spring
temperature increase during the next one hundred years is
four degrees, which would mean that the Starling will start
egg-laying 4-8 days earlier at the end of the present than at
the end of the previous century.
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Introduction

For centuries, long-term climate changes as well as
short-term weather fluctuations between years or
even brief spells of aberrant weather have attracted
large interest among naturalists, laymen and
professionals alike (e.g. Elkins 1988, Burton 1995).
These changes have been used to explain phenomena
and properties such as distribution, speciation,
migration, breeding biology, and anatomical and
physiological adaptations. Currently a strong revival
of interest in this field has been inspired by the
greenhouse effect, presumed to be mainly
anthropogenic, and the consequences that this may
exact on wildlife (Hughes 2000, Walther et al. 2002),
especially as an additional threat to certain
endangered habitats and species (McCarty 2001).
Most existing studies indicate that the response to
climate change in different species will show few
common patterns, which leads to a need to study
each species separately. This observation may of
course depend on the paucity of relevant studies, but
the large variation in response to environmental
factors in general provides strong support for a

complex response pattern. Also higher levels of
organization must be considered since numerous
interactions and functional dependencies exist
between species within assemblies, communities
and ecosystems.

The different phenophases of the avian life cycles
are closely tied to climate change, many of them
being adaptations with limited phenotypic flexibility,
a constraint that makes it difficult or impossible for
birds to adapt further and trace the change in climate
(e.g. Visser et al. 1998, Stevenson & Bryant 2000,
Both & Visser 2001). But long-term phenological
time series are rare. Few are longer than about fifty
years, and some of the most informative ones cover
only the most recent decades. Hence, in spite of the
fact that more than two hundred years of reliable
weather data are available from many stations,
especially in the northern hemisphere (see recent
review in Bernes 2003, particularly p. 37, where
temperature trends for Sweden are given for the
different seasons separately), it is difficult to find
corresponding data about biological events.
Occasionally, such time series have been found, for
example the so called Marsham phenological record,
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covering the period 1736—1947 and containing dates
on flowering and leafing of plants, and arrival of
migratory birds (Sparks & Carey 1995).

The longest phenological time series usually deal
with arrival dates of migrants collected by bird clubs
(e.g. Butler 2003). Similar series exist from ringing
stations but usually not earlier than from the 1950s
(e.g. Sokolov et al. 1998). The best data on the start
of the breeding season come from countries where
nest record schemes have been in operation for a
long period of time, for example in Britain (Crick et
al. 1997, Crick & Sparks 1999), or from long-term
nest-box studies of tits and flycatchers (e.g. Winkel
& Hudde 1997).

Many studies simply confirm the age-old
knowledge that the timing of different phenophases
of a bird species shifts from year to year in relation
to temperature, precipitation, and other weather
factors. Most studies concern time of arrival of a
migrant species and the onset of breeding in relation
to spring temperature, or relate expansion or retraction
of distribution ranges to climate change. Recent
examples of such studies are those of Crick et al.
(1997), Dunn & Winkler (1999), Thomas & Lennon
(1999), and Tryjanowski et al. (2002). Some studies
(e.g. Butler 2003) re-discover the fact that birds that
arrive early (“weather migrants”) show amore flexible
response to shifts in spring weather and hence adapt
more rapidly to climate change than birds that arrive
late (“‘calendar migrants”; usually species wintering
in the tropics), but see Jenni & Kéry (2003) for more
complex consequences for later phases of the annual
cycle. Some time series are of proper length to be
relevant for discussions of climate change (e.g.
Tryjanowski et al. 2002), whereas others expand on
the climate change issue based on rather brief periods
of data that may have little to do with climate change
(e.g. Sergio 2003). However, such shorter time series
are of great value because they show how birds
respond to the weather situation in different years,
and such data can be used to predict the prospects of
a species under different assumptions about future
climatic regimes, particularly when several brief
consecutive time series can be concatenated.

A number of studies try to explore the relationships
to a deeper level of functional understanding. The
most interesting ones point to differential phase
shifts between breeding time and essential resources
(Stevenson & Bryant 2000, Both & Visser 2001).

Northern Europe, especially the Arctic zone,
experienced a general decline of annual mean
temperature between 1950 and 1980, particularly a
result of more severe winters. This temperature
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decline was interrupted in the 1980s although several
cold winters also occurred in the late 1970s and in
the 1980s. Several authors have assumed that the
interruption of the cooling trend was caused by an
anthropogenic greenhouse effect. The period covered
by the present study (1981-2003) is the period when
the former cooling trend no longer continued.

Itis not advisable to use annual mean temperature
for areas of continental scale when trying to assess
effects on birds because the expressions of climatic
change differ between both seasons and different
parts of a continent. The effects of climatic change
may also be very different for birds with different
migration strategies, for example a resident species
versus a late arriving tropical migrant. Local weather
data, relevant to a particular place and time, are
necessary. The fact that it is the local weather factors
thatmustbe used is, in the case of the Starling, shown
by several studies. Havlin & Folk (1961) and Dolenec
(1999) suggested a shift towards earlier laying in
Czechoslovakia and Croatia, Flux (1987) a shift
towards later laying in New Zealand, Feare & Forrester
(2002) no change in Britain (1975-1995), and my
study, as will be shown, a sudden shift to earlier
laying in 1988, but no change thereafter. It all seems
to depend on site and selected period.

Starlings Sturnus vulgaris are short-distance
migrants that arrive in Sweden in early spring after
having wintered mainly in Britain (Svensson 1990).
They arrive at the breeding sites long before they
build a nest and lay the first egg. In southernmost
Sweden the earliest birds may arrive already in
February. In the rest of southern Sweden they arrive
successively during March, and almost immediately
start to visit, clean and defend a nesting cavity. The
first eggs are laid in late April or early May. At the
most northern site of this study (Abisko), the mean
arrival date over 20 years was 33 days before laying
ofthe first egg (data provided by Nils Ake Andersson,
Abisko Scientific Reseach Station). Hence, Starlings
spend at least one month, sometime up to two months,
in the breeding area before egg-laying.

The long period between arrival and onset of
breeding makes it likely that the start of breeding is
determined by the local weather and other conditions
experienced during March and April at the breeding
sites. One cannot exclude completely that weather in
the wintering area could affect time of breeding
through delayed effects. However, I consider it
unlikely that substantial causal effects could be
transmitted over such a long period. Hence, it seems
evident that the sensitive period for the onset of
breeding in the Starling must be the three spring



Figure 1. Location of the Starling study sites. The name of the
SMHI weather station used for each study site together with its
distance in kilometres to the Starling site is given within
parenthesis. Figures in the map denote latitudes. Ab = Abisko
(Abisko, 0), An = Anjan (Storlien, 55), U = Umea (Umea, 3),
Gr = Grimso (Stélldalen, 35), T = Tyresta (Stockholm,23), K
= Kvismaren (Orebro, 15), B = Bocksjé (Jonkdping, 90), S =
Svartedalen (Sdve, 32), F = Fleringe (Visby, 40), Kv = Kvill
(Malilla, 42), G=Giillared (Varberg, 35), O = Ottenby (Olands
sodra udde, 5), R = Revinge (Lund, 15).

Placeringen av undersékningsomrddena. Den viderstation
som anvdnts ges inom parentes tillsammans med dess avstand
i kilometer till staromrddet. Siffrorna pd kartan anger bredd-
grad.

months of March through May or a certain period
within that time frame.

This study is based on a data set collected during
a long-term Starling study at thirteen different
locations distributed all over Sweden, from the very
north (Abisko in northern Lapland) to the very south
(the Revinge area in Skane). The study hence covers
thirteen degrees of latitude, almost from the northern
range limit of the species and almost to the southern
border of the area where only one breeding attempt
per season is made. In Sweden, second clutches,
after a successful first one, are extremely rare, which
means that double-brooding, and possible time
constraints because of that, are not considered in this
study.

The original purpose of the project was long-term
monitoring of population size and breeding
performance of the Starling in relation to the load of
environmental pollutants, being a part of the general
environmental monitoring activities of the Nature

Conservation Agency as described in a previous
paper (Svensson 2004). This particular report is a
by-product of that project and a partial analysis of
the total data set.

Study areas

The location of the study sites is shown in Figure 1.
The study sites have been described in a previous
report (Svensson 2004). In this paper I have used
data from three sites in northern and ten sites in
southern Sweden. The length of the time series from
other sites included in Svensson (2004) was not
sufficient. I restricted this analysis to sites with
laying dates from at least ten years.

Methods

All studied Starlings bred in nest-boxes, up to one
hundred at each site (Svensson 2004). At some of the
sites, the nest-boxes were divided into sub-groups
located several kilometres away from each other.
These distances between the subgroups were small
and much shorter than between even the most nearby
sites: less than 3 km at Revinge, 5-11 km at
Svartedalen, 7 km at Ottenby, 2 km at Kvill, 1.5 km
atKvismaren, and 4.5-9 km at Grimso. There was no
significant difference of mean date of first egg
between the subgroups within the same site. A
maximum difference of 1.3 days was found between
two subgroups at Grimso. In individual years the
difference was two days, or less, in 91% of the
comparisons, and it was more than four days in only
one case. The correlation coefficients between dates
were in no case lower than 0.9. Hence, the first date
within a site, independent of which subgroup it
derived from, was accepted as a proper measure to
use for that site.

Allnest-boxes were inspected several times during
the breeding season in order to determine the date of
the first egg, final clutch size, and the number of
fledglings. In the majority of cases the date of the
first egg was determined exactly by at least one visit
during the laying period (the Starling lays one egg
per day). In a few cases, the laying period was
missed. In most of these cases, the laying date could
be back-calculated on the basis of information from
the other visits. Data were accepted for this study if
laying date could be determined with an error no
larger than plus or minus one day. The back-
calculations were made on the basis of visits close
enough to the laying period to permit this precision
or from a known hatching date, assuming that
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hatching occurs eleven days after the last egg. Among
the areas in southern Sweden this level of precision
was not reached for Grimso in 1981 and 1982. For
the areas in northern Sweden, this lack of precision
prevailed in several years. All these cases have been
excluded from the analysis. At Kvill in 1996, only
one pair bred, laying the first egg extremely late (on
29 May); this case was also excluded.

Throughout I have used the date of the first egg in
each colony. Alternatives would have been to use the
mean, modal or median date. Mean date is not well
suited for the purpose since the distribution of laying
dates is biased towards later dates because of
replacement clutches. Modal and median date would
both be proper measures but would differ little from
the first date because of the strong laying synchrony
in this species (Karlsson 1983, Feare 1984). Modal
or median dates lied only 23 days later than the first
date. In my colonies in southern Sweden and the one
at Umed, there was only eleven cases when there was
an interruption in the sequence of days with layings,
and only two cases when this interruption was longer
than one day (two days at Umea in 1994 and 4 days
atTyrestain 1987). Hence, for all these sites, the date
of'the first egg gives the same results as if [ had used
modal or median date. At Anjan and Abisko, the
frequency of delays between the first and next date
with laying was higher and the intervals longer. At
Anjan there were 1 (1987), 1(1992), 3 (1989), and 4
(1988) days between the first and next laying in these
four different years. At Abisko the intervals were 3
(2000), 4 (1983), 4 (1995), 4 (2001), 4 (2002), 7
(1997), and 13 (1992) days. The small number of
clutches at the latter site (often only 1-3; Svensson
2004) makes it, however, impossible to determine
which date would be the most appropriate to compare
with spring temperature, so I have arbitrarily chosen
the first date also for this site.

Temperature data were obtained from the Swedish
Meteorological and Hydrological Institute. The
weather station selected for each Starling study site
and its distance from the study site are listed in the
caption of Figure 1. In most cases, the nearest
weather station was selected, but with some
exceptions they were rather distant away, or at a
different elevation. Consequently, the absolute
temperatures were not the same as at the Starling
sites. However, for studying correlations between
temperature and onset of breeding, this is of lesser
importance.

In this paper I use mean daily temperature. Since
the analysis of Easterling et al. (1997) suggested that
the global temperature increase is to a large extent
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dueto anincrease of minimum temperature, [ initially
performed a number of calculations based also on
daily minimum or maximum temperatures. However,
I soon found that the results were identical to those
based on mean temperature. This is in good
accordance with the findings in Easterling et al.
(1997) that, in Scandinavia, neither mean nor
minimum or maximum temperature has shown any
trend since 1950. I analysed trends in mean
temperature for both calendar periods and for periods
relative to the date of egg-laying. I first studied the
monthly means of March, April and May, and the
mean for the period 1 March through 10 May.
Although there was no significant trend in
temperature, either in northern or southern Sweden
during the period, the stations in southern Sweden
indicated a weakly positive trend for April. Therefore
I also analysed the temperature trends for a number
of shorter calendar periods: 1-15 and 16-31 March,
1-10, 11-20, and 21-30 April, and 1-10 May.

I calculated the correlations between laying date
and temperature for these different calendar periods
and for the following relative periods setting the
laying date as day 0: days 24-15, 14-10, 9-0, 9-5,
and 4-0 before the first egg, and days 1-5 after the
firstegg. The correlation coefficients were calculated
using the regression function of the Excel data
analysis module.

In order to summarize my findings for southern
Sweden in a simple way, I did as follows. I calculated
the mean temperature of all ten weather stations for
the period 21-30 April. To summarize laying dates,
I first calculated the annual relative laying date for
each site, using the mean laying date in 1988-2003
for that site as datum. Then I calculated the mean
annual relative laying date for all stations. Note that
for 1991 and 1992, data from only two and three
sites, respectively, were available.

Throughout the paper, significance levels are as
follows: * P<0.05, ** P<(.01, and *** P<0.001.

Results

Date of first egg

The dates when the first egg was laid at each of the
study sites are given in Appendix 1. The regressions
oflaying date on year are given in Table 1. Almost all
trends were negative, indicating that laying occurred
earlier in more recent years (P=0.12; binomial test).
However, the correlations were weak and significant
(P<0.05) at only five of the thirteen sites. Appendix
1 shows that there were a number of comparatively
late years before 1988. No trend was found at any of



Table 1. Linear regression of date of first egg on year, and a comparison of mean date of first egg in 1981-1987
vs. 1988-2003 (date 1 = 1 April). The number of years is given within parentheses. For the specific years included,
see Appendix 1. The difference in days between the two periods was tested by t-test. n.d. = no data.

Linjdr regression for datum for forsta dgget mot ar, samt jamforelse mellan medeldatum for fosta dgget under
perioderna 1981-1987 och 1988-2003 (datum 1 = 1 april). Antal ar ges inom parenteser. For vilka specifika ar

som ingar, se Appendix 1. n.d. = inga data.

Slope Slope Mean date Mean date Difference
all years 1988-2003 1981-1987 1988-2003 in days
Lutning Lutning Medeldatum Medeldatum Skillnad i
alla ar 1988-2003 1981-1987 1988-2003 dagar
Revinge -0.30%* +0.04 33.0(4) 26.3 (15) 6.7%%*
Gillared -0.26 +0.04 36.0 (3) 29.5(15) 6.5%
Ottenby +0.03 +0.03 n.d.
Svartedalen -0.27 +0.08 34.0 (7) 28.4 (16) 5.6%
Kvill -0.22 +0.42 35.5(6) 31.5(10) 4.0*
Fleringe -0.29* -0.09 29.0 (5) 24.2 (15) 4.8%*
Bocksjo -0.26 +0.46 35.7 (6) 30.8 (11) 4.9%
Tyresta -0.29* -0.07 32.0(5) 27.1 (16) 4.9%*
Kvismaren -0.24 -0.24 n.d.
Grimsd -0.31%* -0.16 34.8 (5) 30.2 (16) 4.6*
Anjan -0.16 +0.92 44.0 (3) 40.7 (7) 33
Umed -0.19 -0.19 n.d.
Abisko -0.64* -0.69 48.0 (4) 41.1 (15) 6.9

the sites for the period 1988-2003 (Table 1). This
means that the weak negative trends for the whole
time series were caused by the late springs before
1988. This is confirmed by comparing mean laying
dates for the two periods 1981-1987 and 1988—
2003. Laying occurred 3—7 days later in the former
period, and the difference was significant at all sites
in southern Sweden (Table 1).

Temperature trends 1981-2003

No significant temperature trends were found during
the 23-year study period for mean temperature of
any of the whole months of March, April, and May
separately, or for the whole three-month period. The
result was the same whether the daily minimum,
maximum or mean temperature was used. There
was, however, a weak but non-significant positive
regression for April. When the shorter calendar
periods were analysed, significant positive trends
were found for the last ten days of April at ten of the
thirteen stations. The regression coefficients were
0.07-0.17 for the three non-significant and 0.11—
0.22 for the ten significant ones. The average
coefficient for all thirteen weather stations was 0.16
degrees per year. This late April period happens to

coincide with the laying period for the Starling in
most of the study areas (Appendix 1).

For the other five periods, the regression
coefficients were significant for none of the stations.
However, the coefficients clearly tended to be positive
in a majority of the cases: all were positive in the
period 1-15 March (range 0.07—0.14, mean 0.09),
12 positive and one negative 15-31 March (range —
0.02-0.12, mean 0.04), seven positive and six negative
1-10 April (range —0.07-0.10, mean 0.00), nine
positive and four negative 11-20 April (range —
0.03-0.12, mean 0.02), and all positive 1-10 May
(range 0.01-0.11, mean 0.06).

Correlations between areas

Appendix 2 shows correlations of laying dates
between the study areas. The correlation coefficients
were high and most of them significant for the sites
in southern Sweden. Also laying dates at Anjan
(North Sweden) correlated with those at the southern
sites although significantly so in only half of the
cases. The correlations with the two most northern
sites were, however, weak. There was no significant
correlation between the three northern sites.
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Correlation between mean temperature and laying
date, relative periods

The correlations between laying date and temperature
during the different periods relative to laying date
were non-significant in almost all cases. For the
areas in southern Sweden they were even far from
significant. In northern Sweden they were actually
positive in several cases indicating an inverse
relationship between laying date and temperature.
However, the only significant correlation was a
positive one at Abisko for the period 4 to 0 days
before laying (r=0.52, P<0.05).

Correlation between mean temperature and laying
date, calendar periods

When correlating laying date with mean temperature
during the different calendar periods it was found
that the northern sites differed from the southern
ones (Appendices 3 and 4). There seemed to be no
correlation between temperature and laying date at
the northern sites. The single correlation at Anjan for
the period 16-31 March is likely to be spurious. In
southern Sweden, the onset of breeding correlated
with temperature, most often strongly, at all sites for
April but much less strongly and only for five of the
ten sites for March (Appendix 4). There were no
significant correlations for the whole of May. There
were also strong correlations between breeding date
and mean temperature for the whole period 1 March
through 10 May, but this was of course mainly an
effect of the April correlations. When the briefer
periods were analysed (Appendix 3) it was found
that the main reason for the strong correlations with
April temperature was the period 21-30 April. Also
for other periods, there were negative correlations,
particularly for the period 16-31 March, but,
interestingly, not for the period 1-10 April. Almost
all correlations, independently of period, were
negative also when they were not significant. This
result strongly indicates a general relationship
between onset of breeding and spring temperature,
but that the effect was most pronounced for the
period 21-30 April, the period when the Starlings
started egg-laying in most years.

Discussion

Past climate change, and change during 1981—
2003

For a discussion of Starling phenology and climate
change, a focus on only the most recent decades is of
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course relevant in the present study. However, a brief
review of what has happened in the more distant past
and of what may happen in the future will put our
current brief period in perspective. The temperature
changes in Sweden have been analysed by
Alexandersson & Eriksson (1989) for the period
from 1860 through 1987, thus until the early years of
this study. The analysis was made for northern and
southern Sweden separately and also, and more
importantly, separately for spring, summer, autumn
and winter. Spring (March—May) temperature is the
relevant factor in the current study. In northern
Sweden there was an increase of the ten-year mean
temperature of about one degree between 1860 and
1930, then no trend during the rest of the period but
with higher values around 1950 and 1980 and lower
values during the 1970s. In southern Sweden the ten-
year means increased with about half a degree
between 1860 and 1900. After 1900, no trend can be
observed. We can conclude that spring temperature
changed little during the fifty years preceding this
Starling study. This also means that the Starling had
along time to adapt to the spring temperature patterns
characterizing the time when this study started. I[f no
further changes were found thereafter, no selection
on spring phenology needs to be considered.

As quite clear from the results obtained in this
study there was no general trend in spring temperature
during 1981-2003. No trend would therefore be
expected for the dates of onset of breeding. However,
such trends were found for the whole period, although
only weakly significant in most cases (but none was
found for the period 1988-2003). The analysis of
shorter calendar periods revealed that the reason for
the trends in egg laying dates was probably that there
were significant temperature trends for the last ten
days of April, and this happens to be the period when
the Starlings start or are about to start breeding. This
would indicate that the most important phenological
response is an immediate, not a delayed one.

In order to make projections into the future, we
must go to different climatic models, for example
those used by SWECLIM (Bergstrom 2003), which
suggest a long term spring temperature increase of
about four degrees during the next one hundred
years.

Correlations between areas

In spite of the fact that the laying dates emanated
from slightly different years, and in some cases from
rather few years, the correlation coefficients were
impressively high, and all were positive, for the



thirteen sites in southern Sweden (Appendix 2). This
resultstrongly indicates thata common factor governs
the onset of breeding over the whole of southern
Sweden. Local factors, such as latitude and elevation,
of course determine the absolute mean date, but the
co-variation cannot depend on site-specific factors.
It is likely that spring temperature shifts between
years, similar overalarge region, is the mostimportant
factor that explains the strong correlations.

The three northern areas showed few significant
correlations among them, and only Anjan showed
some correlations with the southern sites. However,
itis not possible to conclude much from this because
the number of clutches was small in many years, and
the three sites were much more distant from each
other than were those in southern Sweden.

Spring temperature and onset of breeding

This analysis has been limited to a maximum period
of 23 years for two of the thirteen sites and briefer
periods of variable length for the other sites. Even
the longest runs of years are brief when climate
effects are to be analysed. Meteorologists usually
use periods of at least 30 years when analysing
anomalies around climate “normals” in order to
eliminate the effects of short-term weather cycles,
many of which are driven by the periodic North
Atlantic front oscillations in Scandinavia. Briefer
periods are therefore difficult to analyse in terms of
climate change, and many authors have drawn too
far-reaching conclusions from too brief time series,
and I am of course at risk of doing the same with my
mere two decades of data.

Although most regressions were positive, it is
clear from this analysis that spring temperature, with
the exception of late April, has not shown any
significant trend in Sweden since the early 1980s. It
is therefore not surprising that few significant trends
were found for date of the first egg. The trends of the
first egg depended on a few late years before 1988
(Table 1) with no trends at all in 1988-2003, in
agreement with the absence of a temperature trend.

Two main patterns emerge from the study. First,
there was a very strong correlation between different
sites in southern Sweden. Second, of the two
components of variation, trend and residual variation
about the trend, the latter was by far the most important
one for the Starling in spite of the time series being
up to 23 years long. Thus, until now, annual variation
of spring weather, not climate change, has been the
factor, directly or indirectly, determining onset of
breeding in the Starling.

This result may be valid for a wider area than only
Sweden. A British study also found no trend towards
earlier laying during the period 1975-1994 (Feare &
Forrester 2002, their figure on p. 77). Using their
data I found that the slope of the linear trend was —
0.23 which s far from significant (P >0.2). However,
the fact that this time series, as well as most of mine,
demonstrated a negative slope, may indicate that
actually there is a long-term trend towards earlier
breeding in the Starling although this cannot be
statistically ascertained because the time series are
yet too short. The average slope at the ten sites in
southern Sweden was —0.24 and at all thirteen sites
—0.26, slopes that are very similar to the one from the
British site. But again, these slopes depended only
on adifference between the early and late parts of the
period; there was no significant trend after 1987
(Table 1).

One of my time series, the one from Revinge, can
be expanded backwards to 1973 thanks to the data
provided by Karlsson (1983) who worked at exactly
the same site and used the same number of nest-
boxes. The first egg was laid as follows: 1 May 1973,
26 April 1974, 29 April 1975, 4 May 1976, 2 May
1977, and 30 April 1980. These data strengthen the
assumption that there is no real long-term trend but
that the trends found rather depend on a number of
late years in 1976—-1987. The years 1973—-1975 were
about as early as 1988-2003.

Some results from other studies

There are a number of time series on different
phenophases of birds that are long enough to have
the potential to reveal effects of climate change on
the start of breeding and not only the effects of short-
term weather cycles. There are several detailed
population studies, one being the Great Tit Parus
major study at Marley Wood (Crick et al. 1997),
which shows that laying date closely tracked the
warmth sum for March and April.

Other types of data are those on the timing of
spring migration at ringing stations (e.g. Sokolov et
al. 1998). That kind of data becomes particularly
valuable when the arrival of the birds can be tied to
the breeding time of local populations (Sokolov &
Payevski 1998).

Dolenec (1999) found a non-significant trend
towards earlier laying (0.25 days per year) in Croatia
for the period 1980-1999. Havlin & Folk (1961)
provided data from Czechoslovakia on the number
ofringed broods in different five-day periods during
1940-1944 and 1948—1957. Iread the modal periods
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of ringed first broods from their figure 2 for this 18-
year period. The linear trend was less than 0.01 days
per year towards earlier breeding but sequences of
years differed so much from each other that this trend
was far from significant (P>0.2).

Conclusions and projection

The general relationship between temperature during
the last ten days of April and onset of breeding in
southern Sweden is summarized in Figure 2. The
slope of the regression line is very close to a shift of
onset of breeding by one day for every degree of
temperature change. The corresponding shift in
relation to temperature during the whole of April or
all spring is about two days per degree temperature
(Appendix 4).

This study shows that spring temperature has not
changed much in Sweden since the early 1980s. In
accordance with this, the main effect on date of
breeding was the annual variation of spring
temperature and not climate change. Starlings
followed the general pattern for birds that arrive
early. They were flexible and traced spring
temperature, particularly that of late April. This
indicates that if the climate will change in the future,
we would expect the Starling to respond to that
change. The absence of correlations between the
relative periods before onset of laying shows that the
present spring climate will always create suitable
breeding conditions in southern Sweden on about 20
April, andlikely earlier, if mean temperature increases
in the future. The exact date of egg laying will then
be modified by the temperature about that date.

The range of dates when the “Starling spring”
arrived was not wide enough in this study to show
what would happen if spring would arrive very much
earlier. This remains to be seen, and the result would
be very interesting in the perspective of possible
adaptive constraints, as suggested for tits and
flycatchers (Visser et al. 1998). If Starlings are able
to adapt to much earlier springs will mainly depend
on whether or not their food species will be able to
adapt.

If, however, we assume that the response of one or
two days per degree temperature (Figure 1, Appendix
3 and 4) will remain the same even if average April
temperature will increase considerably, we can
estimate when the Starling will start to breed in the
future. The current best estimate of climate change
for Sweden is probably that produced by SWECLIM
(Bergstrom 2003). Mean spring temperature is
projected to be about four degrees higher in 2071—
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Figure 2. Upper panel: Mean laying date of the Starling (open
symbols), relative to the mean laying date in 1988-2003, at the
ten study sites in southern Sweden, and mean temperature for
the period 21-30 April at the ten corresponding weather
stations. Lower panel: Diagram showing the correlation, using
the same data set. Black symbols: years with two almost
identical values. Grey symbols: 1991 and 1992, when data
from only two and three sites, respectively, were available (cf.
Appendix 1). The mean shift of laying date is one day per
degree temperature.

Ovre diagrammet. Medeldatum for dggliggningen hos staren
(6vre), relativt till medeldatum for 1988-2003, vid de tio
undersokningsomrddena i sédra Sverige samt medeltempera-
turen (Ovre) for perioden 21-30 april vid de tio motsvarande
vdderstationerna. Nedre diagrammet. Korrelationsdiagram
for samma virden. Svarta symboler: dr med tva ndstan iden-
tiska véirden. Grd symboler: 1991 och 1992 med virden fran
bara tvd resp. tre undersékningsomrdden (se Appendix 1).
Den genomsnittliga dndringen av ldggdatum dr en dag per
grad temperaturfordndring.



2100 than it was during the last decades of the 20th
century. Thatmeans that one would expect the Starling
to start breeding about four to eight days earlier at the
end of the present century. This means that the long-
term change is within the normal annual variation
and explains why it is so difficult to detect long-term
trends among the noise of annual weather fluctuations
when data from only a few decades are available and
climate change is slow.
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Sammanfattning

Klimat och véder, och dess effekter pa faglarnas
tidsscheman, har fascinerat manniskor 1 alla tider,
men fragan har blivit innu mera aktuell under senare
decennier pa grund av uppmérksamheten kring den
véxthuseffekt som antas vara orsakad av médnniskan.
Det ar forvisso ingen nyhet att figlarnas ankomst p&
varen och deras hdckningsstart paverkas av tempe-
raturen. Det finns dock skél att ndrmare studera
forhéllandena och speciellt hur olika arter reagerar
lokalt. Det dr ndmligen s att de globala vixthusef-
fekter som man oftast hor talas om inte behdver gélla
for ett mindre omrade. Och eftersom manga faglar
ror sig inom rétt begransade omraden r det bara vad
som sker i dessa omraden som kan paverka deras
fenologi. Vidare kan utvecklingen vara olika under
olika arstider. De svenska stararna flyttar till Storbri-
tannien under vinter, varfor det bara ar forhallandena
i Skandinavien och Nordsjoomradet som dr avgo-
rande och sannolikt speciellt eventuella temperatur-
forandringar mellan ankomsten i mars och hick-
ningsstarten i slutet av april eller borjan av maj.

Under aren 1981-2003 insamlades data om nér
forsta dgget lades i tretton holkomraden spridda 6ver
hela Sverige fran Abisko i norr till Revinge i sdder
(Figur 1, Appendix 1). Jag erholl temperaturuppgif-
ter f6r mdnaderna mars, april och maj frén SMHI.
Forst studerade jag hur datum for hdckningsstarten
hade fordndrats under dessa drygt tjugo ar, dérefter
eventuella fordndringar i temperaturen under hela
véren eller delar av véren, och slutligen undersokte
jag vilka korrelationer det fanns mellan temperatur
och hickningsstart.

Det fanns en antydan till att hdckningsstarten
inf6ll successivt tidigare (Tabell 1), men effekten var
svag och signifikant bara for ndgra omraden. En
nirmare analys (Tabell 1) visade att effekten berod-
de pa nigra sena ar under perioden 1981-1987, men
att det dérefter inte funnits ndgon som helst trend
mot tidigare datum. Genom att analysera tempera-
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turutvecklingen de olika varméanaderna separat och
dessutom under olika kortare perioder kunde jag
visa att den positiva temperaturutvecklingen var
koncentrerad till de sista tio dagarna i April. Detta
rakar vara den period da stararna ldgger 4gg inom
storre delen av sodra Sverige. En jimforelse mellan
de olika omrddena (Appendix 2) visade att det var
mycket hog korrelation for laggningsdatum bland
alla sydsvenska omraden.

Det var med utgéngspunkt fran detta inte forva-
nande att den bista korrelationen mellan starens
laggningsdatum och temperaturen erhélls for perio-
den 21-30 april (Appendix 3). Betydligt svagare och
fataligare korrelationer erh6lls for de tva forsta tio-
dagarsperioderna i April. Det var litet Gverraskande
att flera korrelationer ocksa erholls med de sista tio
dagarna i mars. Men dven med hela april och med
hela varen erhdlls signifikanta korrelationer (Ap-
pendix 4).

Forutom att studera starens dgglaggning i forhal-
lande till bestdmda kalendariska perioder berdknade
jag ocksa regressionen mellan hickningsstart och
temperaturen under relativa perioder av olika ldngd
i forhallande till forsta dggets ldggning. Det visade
sig att inga samband fanns mellan liggdatum och
medeltemperaturen olika perioder fore detta datum.

Slutsatsen frén denna studie dr att om det pdgér en
hojning av vértemperaturen si har den gjort sig
géllande i mycket ringa grad under de senaste tva
decennierna och i konsekvens med detta har starens
dgglagening 1 genomsnitt dndrats mycket litet. Det
som helt dominerar bilden ar de arliga fluktuatio-
nerna i dgglaggningsdatum, vilka &r néra korrelera-
de med temperaturen i slutet av april det aktuella
aret. Svaret pa temperaturvariationerna dr ungefar
en dag per grad om man anvinder perioden 21-30
april (Figur 2) och ungefar tva dagar per grad om
man anvinder hela varen (Appendix 4).

Vill man gora en langsiktig prognos utifran de
formodligen bésta klimatforutsdgelser vi har for
Sverige sa finner vi att SWECLIM réiknar med
ungefar fyra graders temperaturdkning under var-
ménaderna under de kommande ca 100 aren. Det
skulle innebéra att staren i genomsnitt kommer att
lagga sitt forsta dgg fyra till atta dagar tidigare vid
slutet av detta sekel dn den gor i dag.



Appendix 1. Dates of first egg in each area and year. Date 1 is 1 April. Empty cell = no data. The acronyms denote
the study areas according to Appendix 2.

Datum for forsta dgget i varje omrdade och ar. Datum 1 = 1 April. Tom cell = uppgift saknas. Férkortningarna anger
omrddet enligt Appendix 2.

REV GAL OTT SVA KVL FLE BOC TYR KVS GRI ANJ UME ABI

1981 32 36

1982 35 35 37

1983 31 28 36 28 33 31 33 44
1984 31 33 28 32 32 31 49
1985 38 39 37 41 34 42 35 42 49 48
1986 36 37 34 28 36 32 36 39

1987 31 33 34 34 27 34 30 32 44 51

1988 28 28 29 33 32 30 33 31 31 33 43 40 45
1989 24 29 23 25 30 22 30 26 30 31 34 51 33
1990 22 25 20 20 26 19 24 24 24 26 35 27 51
1991 39 25 29 34 27 30 27 29 33 44 42 36
1992 28 27 26 31 32 25 32 31 31 33 44 38 57
1993 27 29 25 27 30 23 28 27 27 28 41 33

1994 27 29 24 28 28 25 27 26 25 27 44 36 43

1995 27 31 25 28 34 33 25 31 35 42 40
1996 26 28 25 36 24 34 28 30 32 39 56
1997 32 35 30 32 35 26 35 31 32 34 40 46
1998 26 28 26 27 34 26 33 28 29 31 34
1999 25 27 23 26 25 21 22 25 34
2000 22 20 25 19 25 25 27 35
2001 29 31 26 32 26 29 29 29 34
2002 25 27 24 24 20 24 23 26 35
2003 27 32 28 32 26 30 27 33 37

Mean 28 31 25 30 33 25 33 28 28 31 42 39 43
Years 19 18 16 23 16 20 17 21 16 21 10 10 19

Appendix 2. Correlations between first egg laying date for all areas. The correlation coefficients in percent in the
upper right part. Number of years common to the compared areas at the lower left. The column acronyms are the
three capital letters of the area names in the first column.

Korrelationer mellan forsta dggliggningsdatum for samtliga omrdden. Korrelationskoefficienternai procent uppe
till hoger. Antal gemensamma dr for omrdadena nere till vinster. Kolumnforkortningarna dr de tre versala
bokstiverna i omrddesnamnen i forsta kolumnen.

REV GAL OTT SVA KVL FLE BOC TYR KVS GRI ANJ UME ABI

REVinge QI¥xk  QQ**k  JyAAEk  QRAAkk  QREAE  GqAkEk  gPAkE p2*  JOFEE GRAE 19 33
GALlared 16 54%* 60%*  TTRE - J4x* 62%* 59%* 41 73w 52 40 2
OTTenby 15 15 TO¥¥E ISk BIEEE O RHE JQREE o5kE TO¥* 70 30 14
SVArtedalen 19 18 16 T2XE - JEERAE  Q4EkE JREEE - g5Ex J4kkx 6T 30 44
KViLl 12 13 10 16 8oHHE QA Ghuk gRAAE QY kkx 60* 54 -1
FLEringe 16 16 14 19 14 g2¥Fx  gREEE 50%  QOFEE  JOH* 35 23
BOCksjo 13 14 11 17 16 15 8OHHE  gRFAk Gk 59 56 13
TYResta 18 18 16 21 15 19 16 TTREE JQREE - 65* 18 48*
KViSmaren 15 15 16 16 10 14 11 16 9r*** 26 68%* 32
GRImsd 18 18 16 21 15 19 16 21 16 56 63%* 33
ANlJan 8 10 7 10 10 10 10 10 7 10 -7 31
UME34 9 9 10 10 9 10 10 10 10 10 7 —63
ABIsko 17 16 15 19 13 17 14 19 15 19 8 9
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Appendix 3. Correlation between date of first Starling egg and mean daily temperature at 13 sites and for six
different spring periods during years with data on egg-laying available. The trend is number of days per degree mean
temperature. The other figures are Pearson correlation coefficients.

Korrelationen mellan datum for starens forsta dgg och dygnsmedeltemperaturen under sex sex olika kalenderpe-
rioder. Trenden dr antal grader per dag. Ovriga siffror dr Pearson korrelationskoefficienter.

Years  Trend 1-15 16-31 1-10 11-20 21-30 1-10

Ar (slope) March March April April April May
South Sweden
Revinge 19 -0.30*  -0.40 -0.60 **  —0.12 —0.48*  —0.69 **  —0.65 **
Gillared 18 —0.26 -0.22 -0.37 -020  -0.29 -0.52** 041
Ottenby 16 +0.03 -0.33 -0.59 **  -0.25 —0.71 **  —0.81 #** —0.45
Svartedalen 23 -0.27 -0.51* -0.59 **  -0.26  —0.54** -0.56** —0.52%*
Kvill 16 -0.22 -0.22 -0.51*  -0.22 —0.48 —0.61 * —0.71 **
Fleringe 19 -0.35*  -0.39 —0.58 ** —0.06 —0.49* —0.74*** 034
Bocksjo 17 -0.26 -0.22 -0.50*  -0.37 -0.38 —0.63 **  —0.58 *
Tyresta 21 -0.29*  —-0.19 -0.60 ** -0.54* -0.51* —0.57** —-0.18
Kvismaren 15 -0.20 -0.27 —-0.39 -036  -0.25 -0.71 **  -0.37
Grimso 21 -0.31*  -0.08 -0.39 -0.54* -0.37 —0.78 ***  —0.48 *
North Sweden
Umed 10 -0.19 +0.29 -0.29 +0.21 +0.18 —0.49 —0.60
Anjan 10 -0.16 —0.33 -0.64*  +053 036 -0.35 —0.59
Abisko 19 -0.64*  +0.27 -0.27 -0.33 -0.09 —0.37 —0.16

Appendix 4. Correlation between date of first Starling egg and mean daily temperature at 13 sites and for March,
April, and whole spring (1 March—-10 May) during years with data on egg-laying available. R is the Pearson
correlation coefficient. B is the trend in number of days per degree mean temperature.

Korrelationen mellan datum for starens forsta dgg och dygnsmedeltemperaturen under mars, april och hela viren
(1 mars—10 maj). Trenden dir antal dagar per grad. Ovriga siffror ér Pearson korrelationskoefficienter.

Study site Years March April March — 10 May
Omrade Ar R B P R B P R B P
South Sweden

Revinge 19 0.54 -1.13  * 0.86 -2.87 k¥ 0.81 —2.40  kwE
Gillared 18 0.31 -0.69 0.58 -1.85 * 0.53 -1.65 *
Ottenby 16 0.50 -1.07 * 0.89 —2.91  ckx 0.71 -2.01  **
Svartedalen 23 0.63 -1.66  ** 0.77 —1.75 k¥ 0.87 —3.37 k¥
Kvill 16 0.40 -0.60 0.77 -2.16  *k¥* 0.75 —1.81  *k**
Fleringe 19 0.56 -1.17  ** 0.75 —2.07  k*x* 0.77 —2.27  k¥*
Bocks;jo 17 0.39 -0.64 0.79 —2.54  kxk 0.65 -2.01  **
Tyresta 21 0.48 -0.85 * 0.77 —1.75 k% 0.72 —1.83 k¥
Kvismaren 15 0.12 -0.22 0.88 —2.46  kx* 0.56 -1.54 *
Grimso 21 0.29 -0.47 0.71 —1.32  kxE 0.59 -1.20  **
Mean Medeltal -0.85 -2.17 -2.01

North Sweden

Umed 10 0.03 +0.09 0.11 -0.57 0.20 -1.13

Anjan 10 0.51 —-1.02 0.18 -0.51 0.61 -2.01
Abisko 19 0.04 +0.14 0.36 -1.58 0.18 -0.93
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Korta rapporter Short communications

Morphometrical data from 30
bird species on spring migration
in northern Tunisia

Morfometriska data fran 30 fdgelarter
under varflyttning i norra Tunisien

JONAS WALDENSTROM, ULF OTTOSSON &
FREDRIK HAAS

In spring, billions of Palaearctic birds that have spent
the winter in sub-Saharan Africa, cross the desert in
agiantmigratory leap on the journey to their breeding
grounds (Moreau 1972). Despite more than hundred
years of ringing, we still don’t have fully conclusive
evidence on how these birds cope with the crossing
of'the Sahara. Birds could either cross the desert and
the Mediterranean Sea directly in a non-stop flight,
or use an intermittent flight strategy, e.g. to stopover
in one of the few available oases or to seek shade
during the heat of the day in whatever shelter that
may be available (caves, stones, vegetation etc.). For
most individuals, the widely scattered oases are not
available as stopover sites, but studies in the Algerian
part of the desert have shown that some birds do
utilize these places during the spring migration
(Bairlein 1985, 1992). Of the birds studied in these
oases, lean individuals fed intensively and put on
migratory fuel deposits, while already fatbirds mainly
rested before continuing their migration the following
night.

Swedish ringers from Ottenby Bird Observatory
trapped birds on the coast of northern Tunisia during
two consecutive springs, 1989 and 1990, with
emphasis on the study of northbound trans-Saharan
migration. Fieldwork was conducted at two coastal
sites: Sidi Ali EIMekki c. 60km N of Tunis (7°10°46”
N; 10°16°54” E) and Hergla c. 25km NNW of

Sousse (36°2°0” N; 10°30°0” E). Fieldwork was
carried out between 7 April and 14 May 1989 (7-17
April at Sidi Ali E1 Mekki, and 18 April — 14 May at
Hergla), and between 6 April and 13 May 1990
(Hergla). Birds were trapped in mistnets, ringed with
individually marked aluminium rings and subjected
to standard biometrical measurements. These
included the wing length, measured to the closest
mm (maximum chord; Svensson 1992), the visible
fat load (in the tracheal pit and on the abdomen),
measured on a scale from 0-6 (Hasselquist &
Pettersson 1985), and the body mass, measured to
the closest 0.1g, using a Pesola spring balance.

In total, 1130 birds of 51 species were ringed, of
which 1017 of 30 species were non-residents. The
morphometrical data from these migratory birds are
shown in the Appendix, and median dates of passage
for species with more than 30 trapped individuals are
found in Table 1. The majority of Robins Erithacus
rubecula, Song Thrushes Turdus philomelos, Chiftf-
chaffs Phylloscopus collybita and Blackcaps Sylvia
atricapilla had most probably wintered north of the
desert, and were thus not regarded as trans-Saharan
migrants.

Birds measured in Tunisia had moderate fat
deposits, the mean of 1046 scored individuals across
all species was 3.2 (St. dev. = 1.6), and many had fat
scores above 4 (Table 2). The data at hand offers
some interesting comparisons. For instance, Garden
Warblers Sylvia borin, inthe process of putting on fat
loads for migration at Jos in Central Nigeria (at the
starting point for the desert crossing of this species),
weighed on average 21.8 g (n = 196; Ottosson et al.
submitted), with some individuals as heavy as 31.3
g. At the end of the barrier crossing, on the island
Capri in southern Italy — which the birds reach after
crossing both Sahara and the Mediterranean Sea —
the average body mass of Garden Warblersis 15.5 g
(1986—1990, n = 489, st.dev. = 2.1; Petterson et al.
1990). The 76 Garden Warblers measured in Tunisia
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Table 1. Median date of passage for species with more
than 30 trapped individuals.

Medianfangstdatum for de fagelarter med mer dn 30
fangade individer.

Species Median date
Art Mediandatum
Hirundo rustica 3 May
Ficedula hypoleuca 26 April
Muscicapa striata 5 May
Luscinia megarhynchos 21 April
Phoenicurus phoenicurus 20 April
Phylloscopus trochilus 26 April
Phylloscopus sibiliatrix 23 April
Sylvia melanocephala 20 April
Sylvia atricapilla 17 April
Sylvia borin 4 May
Sylvia cantillans 20 April
Sylvia communis 26 April

Table 2. Frequency distribution of fat scores in mig-
rants trapped in N Tunisia, 1989-1990.

Fordelning av fettklasser hos flyttfaglar fangade i nor-
ra Tunisien, 1989—1990.

Fat score Number %
Fettklass Antal
0 54 5,2
1 108 10,3
2 161 154
3 264 25,2
4 222 21,2
5 155 14,8
6 82 7,8
Total 1046 100%

had body masses ranging between 13.6-24.7 g
(Appendix), with an average of 18.5 g. Assuming a
lean body mass of 15 g, the Tunisian trapped Garden
Warblers in this study had fuel loads of c. 23% of
lean body mass, most likely sufficient for continued
migration across the Mediterranean Sea. Some
individuals, however, had very small reserves or
none at all and needed to put on new fat before
continuing their migration.

The trapping figures at these sites in Tunisia were
moderate, an indication that the majority of migrants
passing the northern coast of Tunisia refrain from
stopping over. However, the data presented here,
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although limited, is one of the still rather few samples
of morphometrical data collected from migratory
birds in North Africa (e.g. Ash 1969, Bairlein 1985,
1992, Moreau & Dolp 1970, Moreau 1972, Smith
1968) and should thus be regarded as additional
base-line knowledge, adding to the pool of body
mass and fat score data of trans-Saharan migrants.
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Sammanfattning

Under tva varsdsonger (1989-1990) studerade ring-
mérkare frdn Ottenby Fégelstation trans-Sahara-
stracket av tdttingar i norra Tunisien. Syftet med
studierna var, bland annat, att samla in morfologiska
data fran tropikflyttare efter okenpassagen. Darfor



fangades faglar med hjélp av slgjnét i tva buskrika
omraden: Sidi Ali EI Mekki c. 60km N om Tunis
(37°10°46” N; 10°16°54” E) och Hergla c. 25km
NNV om Sousse (36°2°0” N; 10°30°0” E). Fangade
faglar ringmarktes, vingldngden maittes till ndrmsta
mm (maxmetoden, Svensson 1992) och figlarna
vigdes (noggrannhet 0,1 g, Pesolavag). Méngden
lagrat fett (ett matt pa fagelns tillgéngliga energire-
surser) bedomdes efter en sjugradig skala (Hassel-
quist & Petterson 1985). En sammanfattning av data
frén 1017 individer av 30 arter kan ses i Appendix.
Det rader en brist pa liknande data fran Nordafrika —
merparten av var kunskap rérande flyttfaglar kom-
mer fran studier utforda i Europa. Mediandatum for
de arter som fingades med mer 4n 30 individer kan
ses i Tabell 1.

Troligtvis utnyttjar endast en mindre andel av
tropikflyttarna den nordafrikanska kusten som
rastningslokal under vérstricket. De individer som
fangades i1 Tunisien varierade fran magra till feta
(Tabell 2), med ett medelfettskalevirde pa 3,2 (alla

Ornis Svecica 14 (2004)

arter sammanslagna, n = 1046, st.av. = 1,6). Dessa
vérden kan anvindas for jamforelser med data fran
andra lokaler lings flyttstraket. Exempelvis véigde
tradgardssangare fangade under flyttning vid Jos i
centrala Nigeria i snitt 21,8 g (n = 196; Ottosson et
al., inskickat manuskript), medan en del individer
kunde viga sa mycketsom 31,3 g. Den fettfria vikten
hos tradgardssangare har bedomts till 15 g, vilket
betyder att de tyngsta nigerianska figlarna hade
dubblerad kroppsvikt. De 76 trddgardssdngarna
fdngade i Tunisien végde 1 snitt 18,5 g, vilket
motsvarar ett fettlager pa ca 23% av den fettfria
vikten. Detta kan séttas i relation till medelvikten pa
den syditalienska 6n Capri, 15,5 g (1986-1990, n =
489, st.dev. =2.1; Petterson m.fl. 1990), dit figlarna
kommer pa slutet av en resa Over Sahara och
Medelhavet.

Jonas Waldenstrém, Ulf Ottosson & Fredrik Haas,
Ottenby Bird Observatory, Pl. 1500, SE-380 65
Degerhamn, Sweden.

Email: jonas.waldenstrom@zooekol.lu.se

Appendix. Morphometrics of birds trapped in N Tunisia during spring migration, 1989-1990.
Biometriska data fran flyttfaglar fangade i norra Tunisien vdararna 1989—1990.

Family Species Variable N Range Mean Std. Deviation
Familj Art Variabel Spann Medel  St. avvikelse
Cuculidae Cuckoo Wing/vinge 1 - 233.0 -
Cuculus canorus Fat/fett 1 - 4.0 -
Gok Body mass/vikt 0 - - -
Hirundinidae House Martin Wing/vinge 3 109-117 112.3 4.2
Delichon urbica Fat/fett 3 4-5 4.7 0.6
Hussvala Body mass/vikt 3 19.2-20.3 19.6 0.6
Swallow Wing/vinge 120 116-132 124.0 33
Hirundo rustica Fat/fett 119 1-5 33 0.8
Ladusvala Body mass/vikt 119  12.8-22-8 17.7 1.4
Sand Martin Wing/vinge 8 104-113 108.4 2.8
Riparia riparia Fat/fett 8 1-4 33 1.2
Backsvala Body mass/vikt 8 10.4-14.7 13.1 1.4
Laniidae Woodchat Shrike Wing/vinge 25 94-108 99.4 2.8
Lanius senator Fat/fett 25 0-4 2.4 1.2
Rodhuvad tornskata Body mass/vikt 25 28.7-39.0  33.1 2.8
Meropidae Bee-eater Wing/vinge 1 - 150.0 -
Merops apiaster Fat/fett 1 - 1.0 -
Bidtare Body mass/vikt 1 - 54.0 -
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Family Species Variable N Range Mean Std. Deviation
Familj Art Variabel Spann Medel  St. avikelse
Motacillidae  Tree pipit Wing/vinge 10 87-92 89.1 1.9
Anthus trivialis Fat/fett 10 3-6 4.1 1.3
Tradpiplarka Body mass/vikt 10 20.0-29.1 23.5 3.1
Muscicapidae Robin Wing/vinge 19 71-78 73.2 1.8
Erithacus rubecula Fat/fett 19 1-6 4.2 1.2
Rodhake Body mass/vikt 19 13.7-21.3 17.1 1.7
Collared Flycatcher Wing/vinge 12 81-86 83.3 1.8
Ficedula albicollis Fat/fett 12 0-5 2.4 1.7
Halsbandsflugsnappare Body mass/vikt 12 9.8-14-4 12.1 1.6
Pied Flycatcher Wing/vinge 68 79-84 81.1 1.3
Ficedula hypoleuca Fat/fett 68 0-6 3.1 1.3
Svartvit Flugsnappare Body mass/vikt 67 10.3-15.2 12.3 1.1
Spotted Flycatcher Wing/vinge 31 85-93 88.5 2.2
Muscicapa striata Fat/fett 31 0-5 2.5 1.2
Gré flugsnappare Body mass/vikt 31 12.1-18.7 14.3 1.4
Nightingale Wing/vinge 109 80-92 85.7 24
Luscinia megarhynchos Fat/fett 110 0-6 34 1.4
Sydnéktergal Body mass/vikt 110 159-262  21.1 2.0
Redstart Wing/vinge 39 76-85 81.0 2.5
Phoenicurus phoenicurus Fat/fett 39 0-5 2.9 1.4
Rodstjart Body mass/vikt 39 11.4-28.8 14.9 2.9
Whinchat Wing/vinge 5 75-79 77.0 1.6
Saxicola rubetra Fat/fett 5 2-6 3.8 1.6
Buskskvitta Body mass/vikt 5 14.8-21-1 16.7 2.5
Song Thrush Wing/vinge 1 - 121.0 -
Turdus philomelos Fat/fett 1 - 2.0 -
Taltrast Body mass/vikt 1 - 67.5 -
Oriolidae Golden Oriole Wing/vinge 5 147-158 153.6 4.6
Oriolus oriolus Fat/fett 5 2-4 3.0 1.0
Sommargylling Body mass/vikt 5 64.8-73.0  67.7 3.1
Picidae Wryneck Wing/vinge 1 - 93.0 -
Jynx torquila Fat/fett 1 - 4.0 -
Goktyta Body mass/vikt 1 - 38.3 -
Sylviidae Great Reed Warbler Wing/vinge 3 94-102 96.7 4.6
Acrocephalus aurundinaceus  Fat/fett 3 1-3 23 1.2
Trastséngare Body mass/vikt 3 22.7-27-4 258 2.7
Sedge Warbler Wing/vinge 3 71-73 72.3 1.2
Acrocephalus schoenobaenus ~ Fat/fett 3 3-6 4.0 1.7
Sdvsangare Body mass/vikt 3 10.8-14.4 12.0 2.1
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Family Species Variable N Range Mean Std. Deviation
Familj Art Variabel Spann Medel  St. avvikelse

Icterine Warbler Wing/vinge 21 78-84 81.9 1.5
Hippolais icterina Fat/fett 21 0-6 34 1.5
Héarmsangare Body mass/vikt 21 10.5-16.3 13.4 1.6
Willow Warbler Wing/vinge 132 63-73 66.7 2.8
Phylloscopus trochilus Fat/fett 132 0-6 3.6 1.4
Lovsangare Body mass/vikt 131 6.3-11-5 8.5 1.2
Chiff-chaff Wing/vinge 4 56-58 57.3 1.0
Phylloscopus collybita Fat/fett 4 3-4 3.5 0.6
Granséngare Body mass/vikt 4 7-8.2 7.6 0.5
Wood Warbler Wing/vinge 53 73-82 71.7 2.4
Phylloscopus sibiliatrix Fat/fett 53 1-6 2.9 1.2
Gronsangare Body mass/vikt 53 7.7-12.3 9.3

Orphean Warbler Wing/vinge 16 81-86 83.9 1.7
Sylvia hortensis Fat/fett 16 1-3 2.2 0.8
Maistersangare Body mass/vikt 14 19.5-24.3 21.3 1.2
Sardinian Warbler Wing/vinge 72 57-63 60.1 1.4
Sylvia melanocephala Fat/fett 48 0-5 1.3 1.3
Sammetshétta Body mass/vikt 46 9.7-15.5 11.8 1.3
Blackcap Wing/vinge 44 61-81 74.2 4.0
Sylvia atricapilla Fat/fett 45 1-6 43 1.7
Svarthitta Body mass/vikt 44 10.7-26.0 19.7 32
Garden Warbler Wing/vinge 76 78-89 83.0 2.1
Sylvia borin Fat/fett 76 1-6 4.2 1.3
Tradgérdsséngare Body mass/vikt 76 13.6-24.7 18.5 23
Subalpine Warbler Wing/vinge 82 59-67 62.3 1.6
Sylvia cantillans Fat/fett 82 0-6 34 1.9
Rédstrupig sangare Body mass/vikt 82 7.5-12.8 9.7 1.3
Common Whitethroat Wing/vinge 52 70-78 74.8 1.9
Sylvia communis Fat/fett 51 2-6 4.5 1.3
Tornsangare Body mass/vikt 51 129-214  16.0 1.9
Lesser Whitethroat Wing/vinge 1 - 70.0 -
Sylvia curruca Fat/fett 1 - 1.0 -
Artsangare Body mass/vikt 1 - 12.2 -
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Nya bocker — New books

Redaktor Editor: L. Nilsson

T. M. Blackburn and K. J. Gaston (Red.), 2003:
Macroecology: concepts and consequences. —
Annual Symposium of the British Ecological
Society 43. Blackwells, Oxford. 442 s. GBP 37
(paperback).

Makroekologi — nytt namn pa gammal foreteelse?
Ja, delvis, men ocksa en ny knoppande gren pa det
ekologiska trddet. En dverblick 6ver makroekolo-
gins resultat och ambitioner erbjuds i denna bok,
som dr en rapport fran den brittiska ekologférening-
ens arsmote i Birmingham véaren 2002.

En mycket stor del av dagens mest progressiva
ekologi handlar om t.ex. populationsdynamik och
populationsreglering hos enskilda arter, individuel-
la variationer i beteendet inom en eller annan popu-
lation eller mellanartsrelationer inom ett begransat
omréade. Viktig ekologisk forskning bedrivs ocksa
med den uttalade malsédttningen att bevara vad som
gar att bevara av artmangfald i en alltmer totalt
ménniskodominerad vérld.

Makroekologin har ett jimforelsevis bredare per-
spektiv, som i viss grad for tankarna till vad som en
gang i tiden kallades bio- eller djurgeografi. Det
lampligaste séttet att presentera vad dagens makro-
ekologi stéar for dr kanske att helt enkelt ge rubriker-
na (i ndgot fri Gversittning) pa de atta avdelningar,
som den aktuella bokens 20 kapitel dr fordelade pa:

1) Varfor dr vissa organismgrupper (familjer, ord-
ningar osv) artrikare &n andra?

2) Varfor dr de flesta arter sa fataliga? (Och varfor
drivissamiljoer ndstan alla arter inom en viss grupp,
tex faglar, ungefar lika talrika, medan i andra miljoer
en eller nagra fi arter totalt dominerar antalsmés-
sigt? )

3) Varfor ér artrikedomen (inom de flesta orga-
nismgrupper) storreitropikerna dniandraklimatzo-
ner?

4) Varfor ar de flesta arter sma, mycket sma?
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5) Varfor ér vissa arter mer storningskansliga och
utdéendebendgna dn andra?

6) Varfor dr sd manga arter inskrénkta till sma
utbredningsomraden?

7) Hur ser sambanden ut mellan ekologi och
fysiologi hos arter med mycket olika kroppsstorlek?
Vad betyder dessa samband for olika arters utbred-
ningsmonster?

8) Vilkenroll kan makroekologisk forskning spela
i arbetet pa att bevara aterstoden av den biologiska
mangfalden?

Vara nuvarande insikter i dessa olika problemom-
raden ir i1 hogsta grad varierande. Om somligt vet
forskarna intet, om annat finns det ganska god
kunskap. Ett allmént intryck dr att medan de makro-
ekologiska mdnstren atminstone for vissa artgrup-
per ar hyggligt beskrivna, famlar man 4nnu i blindo
vad géller att forklara de processer som lett till och
fortlopande paverkar och omformar dessa monster.
Fragan om varfor olika arters utbredningsgrénser
gér dér de gar har diskuterats i all odndlighet utan att
nagra mer patagliga framsteg gjorts sedan Robert
Macarthurs Geographical Ecology kom ut 1972. 1
hela mitt liv har jag férundrat mig &ver att det ar sa
svart att finna en god forklaring varfor utbrednings-
granser gar dir de gar (bortsett fran helt triviala fall).
Jag har sagt det forr: vad i all vdrlden har gluttsnép-
pan mot Sméland?

Ett sammanfattande intryck av denna delvis ritt
svartillgidngliga bok &r att makroekologin fortfaran-
de arbetar med att finna sin identitet, eller kanske
rittare sagt med att identifiera och precisera ett antal
intressanta och testbara hypoteser inom sitt potenti-
ellt viktiga forskningsgebit. Det borjar bli dags att
overgé fran exercis till mandver...

Svenska forskare spelar inte ndgon framtridande
roll inom den moderna makroekologin. Som ett
kuriosum kan emellertid nimnas att en svensk, nér-
mare bestimt vixtekologen Olof Arrhenius (1895—
1977; son till nobelpristagaren Svante Arrhenius),



av flera av bokens forfattare lyfts fram som en av de
profeter som tidigt bebadade den forskning somidag
kallas makroekologi. I sin doktorsavhandling fram-
lagd i Uppsala 1920 analyserade Arrhenius ett antal
vixtsamhillen i Stockholms skdrgérd och kopplade
samman deras geografiskamonster med olika stdnd-
ortsfaktorer”, ett angreppssétt som kan pAminna om
det makroekologiska. (Kélla: S6derqvist, Th. 1986.
The Ecologists. Almqvist & Wiksell International,
Stockholm. Sid. 105.).

STAFFAN ULFSTRAND

Dieter Glandt,2003: Der Kolkrabe.Der ,,schwar-
ze Geselle” kehrt zuriick. Sammlung Vogelkun-
de, Alula-Verlag ISBN 3-89104-670-7. 140 sidor,
haftad. Pris: 19.90 Euro.

Ur Alula-forlagets serie av ornitologiska artmono-
grafier anméls hdr foreliggande bok om korpen, en
fagelart som engagerar manga méinniskor, inte minst
hiruppe i Norden. Det dr ett kompilat av vetenskap-
liga rapporter och forfattaren vill med denna "ur-
valsmonografi” framst sétta fingret p artens areal-
dynamik, ekologi samt nérings- och hickningsbio-
logi. Alltsedan korpens &terbesittning av de stora
omraden i Vist- och Centraleuropa, dir den varit
praktiskt taget utrotad, finns det behov av “aktuell”
kunskap om artens villkor och forutsattningar. Mal-
grupp for denna skrift dr frimst zoologer och ornito-
loger men dven skogsfolk och jordbrukare. Det dr en
lattlast och mycket informativ liten bok. Spréaket ar
tyska och inga sammandrag pd engelska forekom-
mer. Fotoillustrationer finns i bade firg och svart-
vitt. I slutet av boken finns en hela 15 sidor lang
litteraturforteckning.

Forsta kapitlet avhandlar korpens utseendeméssi-
gakinnetecken, systematik och geografiska utbred-
ning. Arten forekommer pa i stort sett hela norra
halvklotet och forfattaren ger en kort presentation av
11 olika underarter. Det dr fascinerande att konstate-
ra, attkorpen hiackar i sdvil extremt hdgarktisk miljé
somiren 6ken. Kapitlet om arealdynamik behandlar
forst det sorgliga utrotandet av arten i stora delar av
Europa under senare delen av 1800-talet och langt in
i forra seklet. Forst vid tiden runt andra varldskriget
borjade arten att langsamt dterhdmta sig. Folk hade
helt enkelt annat att tinka pa &n att forfolja korpar!
Har foljer en noggrann redogdrelse for artens mal-
medvetna mentidsddande dtertagande av savil gam-
mal hickningsterring som etablering av helt ny,
samt ett avsnitt om den nagot diskutabla aterinplan-
teringen av korp i vissa delar av Tyskland och Hol-
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land. Tabeller och diagram illustrerar populationsut-
vecklingen. Val av hickplats och nattkvarter be-
handlas ingéende. Ett kapitel beskriver vidare artens
enastdende anpassning till olika miljder.

Delen om populationsekologi behandlar hick-
ningstdthet och hickningsframgéng, konkurrens,
fiender, predation och forluster samt ungfagelsprid-
ning. Avsnittet om foda beskriver noggrant analyser
av spybollar och hér presenteras menyer av allt fran
insekter till storre ddggdjur. Kapitlet tar pa djupet
upp den infekterade fragan om huruvida korpen &r
en “lammdddare” och presenterar ndgorlunda be-
tryggande vetenskapliga bevis for att avfora denna
seglivade falska myt till soptippen. Just soptippar
har f.6. en avgérande betydelse for den starkt 6kande
populationen av frimst oparade subadulta korpar,
vilket ingdende diskuteras. Sedan f6ljer ett matnyt-
tigt avsnitt om héckningsbiologi, avhandlande bl.a.
uppvaktning, parbildning, bobyggnad, ruvning och
unguppfodning, foljt av ett kapitel om det sociala
livet mellan korpar, om kognition, social nattkvist
som “nyhetsbdrs” samt ett resonemang om korpen
som “intelligent” figel.

Avslutningsvis avrundas med ett intressant och
resonerande kapitel om korpen och ménniskan. Ett
gott forhallande mellan dessa arter dr forstds helt
avgorande for korpstammens goda utveckling. For-
fattaren avslutar med ett forsiktigt filosofiskt reso-
nemang om att var egen art helt borde omvérdera
primitivt naturpolisidra termer som “’skadlig” och
“nyttig”. Vi borde inse, att allt i naturen inte gar att
“reglera” och vi borde vidare underkasta oss en
mindre antropocentrisk livssyn. Slik mansklig insikt
innebure onekligen en god sak for hela var gemen-
samma natur och rumphdgge dirtill rimligen de
skamliga och stindigt vixande “rddlistorna”. Eja
nadde vi denna mognad!

AKE ANDERSON

Saving Asia’s Threatened Birds: a guide for
government and civil society. BirdLife Interna-
tional, Cambridge, UK, 2003. 246 sid. Pris: 19
GBP.

Asien omfattar jordens mest variationsrika miljder,
fran arktisk tundra och via 6knar till tropiska regn-
skogar. Dértill finns ocksd jordens hdgsta berg.
Dettaavspeglasiomréadets enormaartrikedom bland
faglar (6ver 2700 arter) och diggdjur. Samtidigt
mdste man viga in att regionen har den kraftigaste
befolkningsékningen i virlden och nagra av virl-
dens mest dynamiska ekonomier. Foljaktligen ar
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omradets miljoer utsatta for hart exploateringstryck.
Det ar déarfor av hog prioritet att man vidtar atgarder
for att skydda omradets hotade figelarter och de
miljoer de lever i.

Saving Asia’s Threatened Birds, utgiven av Bird-
Life International, BLI, dr en oversiktlig handled-
ning dver aktiviteter som dr 1impliga i naturvérdsar-
betet for att skydda omradets hotade arter och milj6-
er. Boken ar en syntes av Threatened Birds of Asia:
BirdLife International Red Data Book och hir finns
dven material fran den kommande Important Bird
Areas in Asia (BLI, 2004). Sedan 1970-talet har BLI
dokumenterat behovet av skydd for vérldens faglar
ochiAsien uppgar antalet hotade arter till drygt 300.
Utbredningen av dessa arter och de miljoer de lever
i utgdrs av nio storre skogsregioner, tre s.k. ”’grass-
land regions” och tjugo hogt prioriterade vatmark-
somraden. Méanga av de definierade omradena om-
fattas bl.a. av Endemic Bird Areas of the World som
gavsutav BLI 1998. Saving Asia’s Threatened Birds
fokuserar i huvudsak pa de direkta hoten mot regio-
nens arter men tar dven upp langsiktiga fragestill-
ningar pa underliggande och indirekta orsaker till
miljoforstoring, for att skydda hotade arter. T ex sé
maste man fordndra markanviandning och resursut-
nyttjandet genom sociala, politiska och ekonomiska
reformer. Detta i syfte att sidkra hotade miljder.

Efter de inledande kapitlen ”Asia: birds, habitats
and people”, ”’Asia’s threatened birds and their habi-
tats” samt ”Conservation issues and strategic solu-
tions”, kommer sjdlva datapresentationen av de tret-
tiotva berdrda omrddena med underrubrikerna “For-
est”, “Grassland”, “Wetlands” och nagra fa sidor om
“Seabirds”. For varje omrade anges vilka Endemic
Bird Areas som ingdr samt aktuell status pd miljon
och vilka hotade arter som berdrs. T.ex. “Indo-
Gangetic Grasslands” omfattar nistan hela norra
och nordostra Indien, hela Bangladesh samt sodra
Nepal. Inom detta omréde finns nio Important Bird
Areas som hyser elva arter som dr hotade eller
sarbara (man klassificerar en berérd arts status med
samma bendmningar som i Threatened Birds of the
World, BLI, 2000). Flera av arterna dr endemiska for
omrédet, t ex Swamp Francolin och Marsh Babbler.
Man redogdr vidare for vilka naturvéardsfragor som
star pd dagordningen och ger forslag pé 16sningar pa
dessa. Aven i detalj foreslar man 16sningar och vad
som kravs for att man ska kunna fordjupa den ofta
bristfélliga kunskapen om omradets fagelfauna.

Informationen framstélls med béde text och kom-
pletterande tabeller och figurer. Utdver personer
involverade i arbetet att skydda hotade arter och
miljoer i Asien finns hér information dven for den

136

allmént vetgirige Asienresendren. Boken ar rikligt
illustrerad med miljo- och fagelfotografier och flera
av fotografierna av de hotade (och séllan fotografe-
rade) arterna dr av absolut toppklass. Som vanligt
med BLIs produktioner upplever man boken som
genomarbetad och mycket pélitlig. Layouten ar luf-
tig och det dr l4tt att soka information. Det dr givetvis
bade med spanning och oro man ser framtiden an for
Asien. Bade Kina och Indien med sina miljardbe-
folkningar dr i stark ekonomisk utveckling vilket
sdllan garisamklang med naturvard, atminstone inte
inledningsvis. Och d& brukar naturen fa stryka pa
foten.

GORAN PETTERSSON

T. Keller, D. Carss, A. Helbig & M. Flade (ed.),
2003: Cormorants: Ecology and Management
at the Start of the 21st Century. Proceedings of
the 5™ International Conference on Cormorants in
Freising, Germany, 17-21 December 2000. Die
Vogelwelt 124, suppl. AULA-Verlag. ISBN 3-
89104-667-7. 404 sid.

Femtioen artiklar om skarvar! Hérlig 1asning for den
som gillar dessa figlar, men ocksd intressant ur
manga andra aspekter. Skarven aterspeglar pAméanga
sitt moderna biologiska studier och resonemang, sa
en volym av det hér slaget blir ocksa ett nutidsdoku-
ment vad avser populationsstudier och ekologi ur
skildaaspekter (hdckning, beteende, spridning, foda).
Kring skarvens finns ocksa4 alltid en diskussion om
”management”, skotsel, konflikter etc, vilket ocksa
fér sin beskérda del av textmassan

Boken utgdr det tryckta resultatet av en internatio-
nell skarvkonferens, den femte i ordningen (i Syd-
tyskland 2000). Den forsta holls i Falsterbo 1985,
foljd av moéten i Lelystad, Gdansk och Bologna. Fran
ett uteslutande europeiskt perspektiv vid de forsta
konferenserna — med tidigare tillsammans ndrmare
1400 tryckta sidor med “’skarv-fakta” — sa finns nu
ocksa inslag fran Afrika, Nordamerika och Asien.
Fortfarande ligger dock det helt dominerande intres-
set pa storskarvens sinensis-ras.

Av bokens artiklar géller tva stycken forhallande-
naiSverige. [ den ena av dessa artiklar summerar sju
forfattare utvecklingen i mellanskarvens kdrnomra-
deiEuropa (Nederldnderna, Tyskland, Danmark och
Sverige). I den andra artikeln fran Sverige beskriver
Henri Engstrom och Leif Jonsson storskarvens fod-
oval i forhallande till fisksamhallet i en sydsvensk
insjo (Ymsen i Vistergotland).

I'storskarvens karnomréde i Nederldnderna-sodra



Ostersjon skedde en fordubbling av populationen
under 1990-talet. Dock skedde i allménhet en for-
andring i tillvéxttakt, frén 13-31% under perioden
1980-1992, till en betydligt langsammare tillvaxt
1993-2000 (t.o.m. en minskning i antal ett &r).
Sverige skilde sig fran Nederldnderna, Tyskland och
Danmark genom att ha en fortsatt relativt hog till-
vixt, frimst beroende pé en expansion i insjoar och
langs nya kustavsnitt. I Nederldnderna, Tyskland
och Sverige beddms tillvdxten fortsitta; i Tyskland
och Sverige bland annat i stérre insjoar. I Danmark
kommer framtiden troligtvis att paverkas av myn-
digheternas “’skotsel”, bl.a. sprayning av dgg.

Flest bidrag i boken (sexton artiklar) giller studier
av skarvens foda. Den svenska studien frén Vister-
gotland visade — som méanga andra unders6kningar
— att skarven dr en generalist, dvs. att den i genom-
snitt tar fiskarter i forhallande till hur de ar tillgéng-
liga. Men det var inte riktigt sant, for det fanns ocksd
en preferens for girs och abborre som var lite storre
dn genomsnittet. Vad det beror pa &r svart att siga
eftersom kunskapen dr mager om hur olika fiskar —
arter och storleksklasser — dr dtkomliga for fiskande
skarvar.

De svenska bidragen i boken speglar ritt manga
artiklar av motsvarande slag fran andra nationer. S&
finns t.ex. bestandsutvecklingen beskriven for Ja-
pan, Frankrike, Tjeckien, Polen, Belgien, Osterrike,
Norge, Leningrad-regionen i Ryssland, Finland,
Ukraina, Vitryssland och Italien. For vissa av dessa
omraden géller det frimst dvervintrande figlar. Men
dven om redovisningar géller andra geografiska
omréaden sd kan hela tiden paralleller dras till Sverige.
Det samma kan sdgas om de uppsatser som géller
fysiologi, foda och metoder att undersdka fodoval.
Innehallet dr manga ganger direkt tillimpbart for
svenska forhallanden. P4 sa vis blir 1dsningen ofta
spannande, tainkvéard och tankeutmanande dérfor att
skarven dr sd omtvistad. I varje uppsats finns under-
lag och argument som skulle kunna och borde tillf6-
ras den ofta ganska vulgdra debatt som skarven
utsitts for.

Forutom de nimnda d&mnesomradena (popula-
tionsutveckling respektive fodoekologi) finns i bo-
ken ytterligare tva &mnesomraden: hdckningsbiolo-
gi och beteende (nio uppsatser) samt ”skétsel” och
konflikthantering nér skarv och ménniska méts (elva
uppsatser). Det senare ér ett sillsynt intressant om-
rade, da knappast nagon annan fagelart vacker sada-
na kénslor — ménga génger sanslosa och fullstandigt
orationella — som skarven. Tyvirr l9ses inga gordis-
kaknutar i detta avsnitt. Tre av uppsatserna sitter lite
extra spar. En behandlar sju vintrars intensivt skju-
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tande av skarvar i Bayern i sodra Tyskland. Trots att
det vissa ar skots fler faglar 4n medeltalet Gvervint-
rare erholls ingen effekt pa totalantalet forbiflyttan-
de och 6vervintrande individer. Forklaringen anses
ligga i att dodade faglar snabbt ersitts av nya. Denna
erfarenhet finns ocksé redovisad efter andra skjut-
kampanjer i Europa.

Mer konstruktivt och ddrmed ocksé framgéangs-
rikt var ett forsdk att reducera skarvkonflikter i
Israel. Problemet bestod i stora antal skarvar som
himtade foda i fiskdammar, till fortret for fiskodlar-
na. Losningen bestod i att skarvar skramdes, konse-
kvent och samordnat, frén fyra utvalda samlings-
och dvernattningsplatser. En alternativ storre fodo-
soks- och viloplats 1dmnades samtidigt helt i fred.
Metoden var effektiv och minskade antalet skarvar i
det utvalda omrédet fran flera tusen till bara nagra
hundra. Dessutom visade det sig att skarvarna i den
sjo dit de tvingades tog sa mycket av den icke
onskade fisken Acanthobrama terraesancae att sjons
vattenkvalité troligen forbéttrades.

Ambitionen att vara konstruktivt har ocksa det s.k.
REDCAFE-projektet som i Europa involverar skil-
da intressenter i den storskaliga konflikten mellan
framfor allt naturvardare/fagelskyddare och fiskeri-
néring. Inom det EU-stodda projektet samlas fagel-
kdnnare, kommersiellt och fritidsfiske, forskare med
kunskap om fisk respektive figlar samt samhéllsve-
tare. Deltagarna kommer fran ett drygt dussin natio-
ner (bland annat Sverige), och utifran den samlande
internationella kunskapen ska underlag, informa-
tionsutbyte, samtal och resonemang bidra till 16s-
ningar som kan vinna en vidare acceptans. Malet ar
en dialog som inte fastnariden sedvanliga polariser-
ingen.

Inledningsvis konstaterade jag att studierna av
storskarven pa manga sitt speglar aktuella teorier
inom fégelforskningen. Med bokens avslutande ka-
pitel om “management” redovisas pd motsvarande
satt mycket av dagens tdnkande inom fagelskyddet.
Sa visst har den en forméga att engagera, skarven.

LARS LINDELL

Mark Brazil, 2003: The Whooper Swan. T. & A.
D. Poyser, London. 512 s. GBP 45.00.

I denna bok finns samlat allt manskligt vetande om
en enda fagelart, ndmligen singsvanen, med en del
material ocksd om andra svanarter. Alla aspekter
berdrs: systematik, utbredning, antalsférandringar,
flyttningsvanor, fortplantningsvanor, relationer till
oss ménniskor... Man fér sig till och med till livs lite
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sangsvanspoesi. Ingen detalj, ingen notis dr for obe-
tydlig for att ha uteldmnats. Fakta travas pa fakta, i
allménhet utan att sittas i ndgot intressant samman-
hang. Resultatet dr en uppslagsbok om sangsvan i
lackert utforande (Poyser gor inte avkall pa den
saken). Denna bok &r inte bra och inte délig. Den
bara &r.

STAFFAN ULFSTRAND

Peter Nilsson och Lars Lindell, 2004: Faglarnas
Ottenby. Sveriges Ornitologiska Forening. Pris i
Naturbokhandeln: 120 kr.

Jag vet egentligen inte hur man som ornitolog ska
vara funtad for att inte charmas av den hér boken.
Vare sig man har jobbat pa Ottenby, far dit arligen pa
artjakt eller besdker sddra Oland mera sporadiskt,
méste det hér vara en idealisk minnesbok. Och da
ténker jag forst och framst pa Peter Nilssons sagolikt
fina akvareller, med ldckra fagelportritt och stam-
ningsfulla scener fran Sédra lunden, Schéferidngar-
na och strinderna lings udden. For var och en som
samlar pd bocker med skickliga figelavbildningar
borde det hér vara ett givet objekt, &ven om man
aldrig besokt Oland eller ens Sverige. Det finns
ndgra mélningar, dir Peter Nilsson — i likhet med
ménga andra svenska figelkonstnérer — inte kunnat
frigora sig fran Lars Jonssons inflytande, men det
finns atskilliga dér hans stil dr hans egen.

Lars Lindell 4r en god skribent, men jag har lite
svart att forestdlla mig vilken kategori ldsare som
bokens text riktar sig till. Pa forsta sidan sigs den
vilja vara “en ldttillgénglig guide till Ottenbys fag-
lar, arstider och smultronstdllen”. Littillganglig for
vem, undrar jag. Visst dr texten kdserande trevlig och
lattlast, men dr det verkligen en rimlig guide for
allmént naturintresserade som inte dr ornitologer?
Ibland forklaras sddant som bara fagelskadare kéin-
ner till, ibland férutsétts grundlig artkdnnedom. Och
Peter Nilssons snygga flygbild till trots, saknar jag
en ordentlig karta med P-platser och lokalnamn
utsatta. A andra sidan kan jag tinka mig att de flesta
skédare koper boken for akvarellernas skull.

LENNART NILSSON

Ralf Wassmann, 2004: Der Pirol. Ein Tropen-
waldvogel in Europa? AULA-Verlag, Wiebel-
sheim. 95 sid. ISBN 3-89104-671-5.

Detta dr en ansprakslos liten bok, utgiven i AULA-
forlagets monografiserie Sammlung Vogelkunde. Den
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drheltinriktad pa att presentera olika drag i sommar-
gyllingens biologi under vistelsen i Tyskland. Tyngd-
punkten ligger pa artens beteenden, granskade frén
ekologiska utgdngspunkter. Studien sdgs ocksa vara
i forsta hand eko-etologisk (dkoethologisch). Den,
som 4r intresserad av artens hackningsbiologi, hin-
visas dock till andra kéllor, allts3 en icke ovédsentlig
inskrankning. Genomgangen 4r i 6vrigt rimligt hel-
tickande med kapitel rérande utbredning, val av
biotop och foda, bestandssviangningar, predation,
skyddsbehov, m.m. Bakom beskrivningarna ligger
mangariga och trigna observationer ver arten i falt,
uppenbarligen utan att mer systematiskt genomfor-
da studier av forskningskaraktir genomforts, vilket
stdllvis kan upplevas som en brist. Forfattaren tycks
vara medveten om detta, eftersom han (som ursikt?)
inleder med ett citat av John R. Krebs (1981), dir det
betonas, att det kan drdja ar innan man lart kdnna en
art sd vil, att man kan stélla de ritta fragorna rorande
dess beteenden och ekologi. Av allt att doma kénner
nu Wassmann sommargyllingens beteendearsenal
mycket vél, men detta leder séllan till att upptéckta,
intressanta sporsmal utpekas. Det mesta anses dock
virt att beskrivas, vilket gérs med fortjanstfull nog-
grannhet, dven om detaljupplésningen stéllvis kan
skjuta Over alla rimliga mal. Det sdgs t.ex., att
sommargyllingen dricker som de flesta faglar, men
att den dven pa duvors vis kan suga i sig vattnet,
varvid den sticker ned ndbben upp till 14 mm”
under ytan. Man undrar ju som ldsare vad som
hénder, om denna grins dverskrids med nigon en-
staka mm, eller om detta aldrig sker. I stort sett
paminner den beskrivande framstéllningen om den
som presterades av forskarna under den moderna
etologins forsta decennier. Tolkningar av beteend-
ena fran evolutionsekologiska utgangspunkter sak-
nas sa gott som helt.

Sista kapitlet utgdr ett slags sammanfattning, som
visar att sommargyllingen i sin europeiska miljo
uppvisar atskilliga beteenden, som ér typiska for
manga arter i tropikerna, dar merparten av Oriolus-
slaktet hor hemma. Detta giller bl.a. biotop- och
néringsval, vissa drag i hickningsbiologin, sittet att
hingande duscha i regnvdder och forekomsten av
duett- eller vixelsang. Gyllingen framstar forvisso
som nagot av en sérling i det europeiska fagelsam-
héllet. Den karakteristiken utgor for mig ldsningens
behallning, ndgot som forfattaren ocksa har annon-
serat med bokens undertitel.

Sommargyllingen dr en pa tyska under senaste
decennier minst sagt madngomskriven art, vilket lit-
teraturlistan vittnar om. Rejdla monografier, betitla-
de Der Pirol, har forfattats av Feige (1986, 216 sid.)



och Bezzel (1989, 159 sid.), vartill kan ldggas 50 tita
sidor om arten, skrivna av Wassmann sjilv i Hand-
buch der Viogel Mitteleuropas (1993). Man frégar sig
dérfor vad som egentligen motiverat utgivningen av
denna lattviktiga fjarde Der Pirol annat dn kanske
AULA-forlagets ambition att forldnga sin ornitolo-
giska monografiserie.

ANDERS ENEMAR

Michel Thévenot, Rae Vernon och Patrick Ber-
gier, 2003: The Birds of Morocco. British Ornit-
hologists’ Union Checklist Series 20. ISBN
0907446-25-6. 594 sid. Pris i Naturbokhandeln:
698 kr.

The Birds of Morocco ér en faktaspdckad volym i
kvartoformat i British Ornithologists’ Union och
British Ornithologists’ Clubs checklistserie. Den
sammanfattar dagens kunskap om figelfaunan i
detta nordvéstafrikanska land som under senare ar
blivit ett populért resméal 4ven bland svenska ornito-
loger.

Omslaget pryds av en vacker férgbild av den
eleganta diademrddstjérten, en av flera Maghreb-
endemer och en vink om det attraktiva innehéllet. P4
deinledande 30 sidorna fir man en 6versikt av landet
med en yta drygt halvannan gang sa stor som Sveri-
ges. Genom sitt kustklimat och ldge vid Atlanten ar
vegetationen mer varierad dniandra nordafrikanska
lander. Marocko genomkorsas dven av flera bergs-
kedjor, vilka bidrar till den topografiska variationen.
Hogsta toppen, Jbel Toubkal i hoga Atlas, nér hela
4167 meter. Aven om stora delar av den ursprungliga
skogen fatt ge vika for uppodling finns det fortfaran-
de 4 miljoner hektar skog kvar, som dock nyttjas och
betas extensivt.

Inorrbreder skogar av korkek och atlasceder ut sig
med hundratalet hickande arter, bland dem atlas-
grongdlingen. Kustnéra vatmarker hyser bland an-
nat hdckare som marmorand och kapuggla och utgor
aven viktiga overvintringslokaler for en rad dnder
och vadare. Marocko var en gang det viktigaste
vinterkvarteret for smalnébbad spov med 600—900
ex sé sent som 1964 och Merja Zerga var den lokal
dérartendr 1998 sdgsilandet sista gdngen. I den mer
Oppna, endemiska Arganskogen finner man arter
som diademrodstjart samt séllsynta hdckare som
mork sanghok och stapporn.

Grésstéppen 1 Ostra Marocko ér artfattig med
exklusiva hickare som Dupontldrka medan Sahara-
stdpp och oaser i landets s6dra del &r mer artrik med
hickfaglar som kragtrapp, 6kenlopare, 6kentrumpe-
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tare samt flera arter flyghons, larkor och stenskvit-
tor. Sodra halvan av landet 4r mer eller mindre
okenartad. Ergen, sanddknen i utkanten av Sahara,
hyser exklusiva arter som dkensangare och dken-
sparv.

Boken innehaller dven en historik dver utforskan-
detav Marockos fagelfauna fran 1830-talet och fram
till vara dagar. Den ornitologiska aktiviteten 6kade
starkt under 1960-talet och lade grunden till den
vildokumenterade kunskap som nu redovisas i The
Birds of Morocco.

Huvuddelen av boken utgdrs av den systematiska
artoversikten pa 409 sidor. Varje art beskrivs pa 1-2
sidor under rubrikerna hackningsférekomst, biotop,
hickningsdata, flyttning, vinterforekomst och ater-
fynd av ringmarkta figlar. Redovisningen dr synner-
ligen utforlig och detaljerad. Hér finns noggranna
uppgifter omhicklokaler och bestdndsuppskattning-
ar. Flyttningsdata dr mycket omfattande och detalje-
rade liksom uppgifter om 6vervintrande bestand.
For vissa arter som t.ex. eremitibisen ar texten mer
omfattande och hir dokumenteras samtliga historis-
ka och nuvarande kolonier for denna starkt hotade
art som numera i stort sett endast finns kvar som
endem i Marocko. Bestandet har rasat ned frén 1000
hickande par pa 1930-talet till dagens 60!

Tvéahelsidorifarg med kartor redovisar Marockos
geologi respektive de viktigaste biotoperna i landet.
Pa 74 viltagna fargfoton visas olika biotoper samt
intressanta marockanska hiackféglar. Dértill finns en
sammanstdllning dver samtliga aterfynd av faglar
ringmérkta i Marocko. Fran svensk synpunkt kan
man notera tva 6landska aterfynd av kédrrsndppa
markta i mars respektive december samt en 16vséng-
are kontrollerad pd Nidingen 14 dagar efter méark-
ningen. Avslutningsvis finns ocksa listade alla loka-
ler och geografiska omrdden som ndmns i boken.
Litteraturlistan omfattar hela 65 sidor .

Sammantaget &r The Birds of Morocco ett mycket
gediget referensverk: innehallsrikt, informativt och
genomarbetat. Det pryder verkligen sin plats i bok-
hyllan hos alla som ér intresserade av ornitologin i
Nordafrika eller Vistpalearktis.

PEDER WEIBULL

KevinJ. Gaston,2003: The Structure and Dyna-
mics of Geographical Ranges. Oxford Universi-
ty Press.

Funderingar kring arters utbredningsomréden vick-
er litt en outsinlig strém av fragor. En for mig
nérliggande fraga ér varfor det inte finns trastsang-
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are 1 Skane. Mellansvenska trastsangare flyger over
Sydsverige savil var som host och brist pa hick-
ningsmiljder saknas vil inte? I Polen och Baltikum
tycks ett smalt dike med lite ynkliga vasstran duga
gott, sd varfor inte Krankesjon?

Det ricker oftast med att forflytta sig ndgra tiotals
mil for att stota pa flera till synes oforklarliga skill-
nader i den lokala artsammansittningen. Gladan
borde vil kunna trivas dtminstone upp till Mélarda-
len och varfor hickar inte bergfinkar i barrskogarna
pa det Sydsvenska Hoglandet?

Ingen art finns Overallt. Flertalet arter saknas
faktiskt pa de flesta platser. Men storleken pa arters
utbredningsomrdden &r hdpnadsvickande olika.
Kevin Gaston, Professor vid Universitetet 1 Sheffi-
eld, har nyligen utkommit med en bok i dmnet.
Forfattaren behandlar i princip alla organismgrup-
per, savil véxter som djur, men ger rikligt med
exempel frén faglarnas vird, inte s& konstigt efter-
som fagelarters vérldsvida utbredningar dr betydligt
mer vil kdnda 4n t ex sma diggdjurs eller insekters.

Boken druppdelad i fem kapitel och sammanfattar
flera decenniers forskning. Referenslistan utgors av
cirka 1300 originalarbeten, en riktig guldgruva for
den som vill ytterligare férdjupa sig i de problem
som berdrs i boken. Amnet introduceras i forsta
kapitlet med forfattarens egna moten med gronhéger
Butorides striatus: ”The sites at which I have seen
the green-backed heron have been characterized
principally by their geographic dispersion”. Arten
finns i ett brett bilte runt jorden mellan c. 40°N och
40°S med undantag for Europa. Gronhiagerexemplet
belyser ocksa ett besvirligt problem nér utbredning-
somraden skall definieras. Mer dn 30 raser har
beskrivits och nyligen delades dessa upp i tva skilda
arter; B. striatus 1 Afrika och Asien och B. virescens
i Amerika, och med ens halverades den gamla artens
utbredningsomréde.

Tre kapitel (2—4) utgor kérnan i boken och be-
handlar i tur och ordning vad som styr utbredning-
somradens grénser, utbredningsomradens storlek res-
pektive antalsvariationer inomutbredningsomraden.
Den fagelart med det minsta ’naturliga” utbredning-
somradet dr enligt boken Gough Island Sparrow
Rowettia goughensis som bara finns pa en del av den
65 km? stora Gough 6n i Sydatlanten. Den mest vitt
spridda fageln, om man ridknar in fodosdksomraden,
ar enligt boken gra lira Puffinus griseus som regel-
bundet férekommer i de stora vdrldshaven mellan
60°N och 60°S, trots sitt mycket begridnsade hick-
ningsomrade pd sodra halvklotet. Det avslutande
femte kapitlet behandlar utbredningsomradens be-
tydelse for biodiversitet, kopplat till madnniskans

140

exploatering av naturliga biotoper, paverkan av kli-
matet och introduktion av frimmande arter. Det &r
allt igenom en oerhdrt imponerande sammanstall-
ning.

Boken riktar sig i forsta hand till forskare och &r
nog inget annat &n ett riktigt somnpiller f6r den
vanliga amatdrornitologen. Men i skaran av de allt-
mer vilberesta fagelskadarna finns sidkert méanga
som bdrjat fundera djupare kring arters utbredning-
somraden. For dessa, och for andra som likt mig
sjdlv roas av att titta pa utbredningsomraden i falt-
handbdcker, ger Gaston’s bok en utmérkt introduk-
tion till de teorier och generella monster som finns i
utbredningsomradenas varld.

STAFFAN BENSCH

Per G. Ericson och Tommy Tyrberg, 2004: The
Early History of the Swedish Avifauna. A re-
view of the subfossil record and early written
sources. Illustrerad med foton, kartor och dia-
gram. 349 sid. Kungl. Vitterhets och Antikvitets
Akademien, Stockholm.

The Early History of the Swedish Avifauna forsoker
rekonstruera Sveriges efteristida fagelvarlds utveck-
ling med tonvikt pa tiden fore 1800-talet. Det dr forst
fran detta drhundrade, med Sven Nilssons fauna och
professionaliseringen av zoologin, som vi far en mer
uttommande kunskap om de svenska figelarterna
och deras forekomst i landet. Arhundradena dessfor-
innan &r litteraturen fragmentarisk och oprecis. Yt-
terligare nagra hundra ér tillbaka och vi dr beroende
av subfossila ldmningar fran arkeologiska utgrév-
ningar for att kunna bilda oss en uppfattning om hur
fagelvérlden tedde sig. Sddant material ar ként fran
ettantal platser ddr ménniskor har varit bosatta sedan
den senaste nedisningen sldppte sitt grepp om Nor-
den. De viktigaste dr beskrivna i bokens inledning.
Dock saknas Uppakra, utanfér Lund, som var konti-
nuerligt bebott vdl under 1000 &r frén romersk jarn-
alder och framét. Det rikhaltiga materialet dérifran
ar dnnu till storre delen obearbetat.

Under den pleistocena epoken, da ett antal land-
isar med kortare eller lingre mellanrum med varma-
reklimat, s k. interstadialer och interglacialer, tickte
vart land var omradet mer eller mindre fageltomt.
Men for tiden dnnu léngre tillbaka, under fagelklas-
sens barndom, har vi verkligen nagra fa fossila fynd
iomraden med sedimentér berggrund. Salunda finns
det skénskabeldgg for att det funnits faglar hdr redan
under kritaperioden och tertidrtiden. Bokens egent-
liga &mne dr emellertid som redan framgétt holocen,



d.v.s. den postglaciala delen av kvartdrperioden. De
olika fagelarternas tidsmissiga invandring maéste
givetvis forstds mot bakgrund av klimatutveckling-
en och etableringen av olika vixtslag sedan landet
blev isfritt, langst i soder for ca 14 000 ar sedan.
Darfor finns huvuddragen i detta skildrat i inled-
ningen ddr de olika kronozonernas (preboreal, bore-
al, atlantsk tid o.s.v.) karaktédr och tidsavgriansning
oversiktligt behandlas. Det finns dven visatien figur
som dock saknar viktig information som tempera-
turkurva och uppgifter om vegetationsutvecklingen.
Dessvirre finns inte heller ndgon karta som visar
kustlinjens fordndring i samband med den kontinu-
erligalandhéjningsprocessen, ndgot som man maste
ta hénsyn till i samband med artgenomgéngarna.

Sjdlva artgenomgangarna dr mycket bra. Inled-
ningsvis redovisas nér och var konkreta fynd gjorts
av arten fram till och med medeltiden, alltsa for den
langa tid frén vilken vi &r beroende av subfossila
ldmningar. Dérefter fors ett litet resonemang kring
artens forutséttningar under den behandlade perio-
den varefter litterdra uppgifter fran tiden 1500-talet
till 1700-talet undersoks. I ett appendix gas fynd-
platserna for subfossila limningar igenom landskap
for landskap med arter och dateringar for var och en.
For det osteologiska materialets bedomning ansva-
rar Per Ericson medan Tommy Tyrberg har fordjupat
sig i litteraturen som i viss utstrdckning bestar av
texter som inte forekommit i tryck tidigare.

Det gérinte att med sékerhet faststélla arttillhorig-
heten hos varje benbit man hittar vid en utgravning.
I sjdlva verket méste man ha tillgang till ett rejélt
referensmaterial, d.v.s. osteologiska samlingar av
med sédkerhet bestdmda skelettdelar for att kunna
uttala sig med ndgon visshet om de fynd man har att
beddma. Vidare méaste man rikna med individuella
variationer inom en art bade i frdga om utseende och
storlek. Per Ericson diskuterar detta inledningsvis
och boken ger prov pa omvérdering av tidigare
bestdmningar. Det kan till exempel ndmnas att mate-
rial frén Birka som tidigare ansetts tillhora vit stork
nu med sédkerhet visats var ldmningar av tamgas.
Denna bok aktar sig for att dra slutsatser som inte har
ordentlig tickning vilket naturligtvis hojer dess vér-
de. I det appendix som ndmndes tidigare finns det
angivet i vilken samling de olika benen finns och
vem som har bestdmt dem.

De viktigaste ornitologerna fére Sven Nilsson var
forstas Olof Rudbeck d.y. och hans discipel Linné
samt dennes larjungar. Av de senare hédnvisas det
bl.a. till opublicerat material av Carl Petter Thun-
berg. Andra, som Pehr Osbeck, har blivit utgivna
forst 1 sen tid medan det for ytterligare nagon i
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generationen efter Linné, Per Gustaf Tengmalm,
saknas kand text som veterligen skall ha funnits. Till
dessa fogas ett antal amatdrer och samlare kring
sekelskiftet 1800. Fran alla kan viktiga upplysningar
hidmtas samtidigt som stor forvirring rader kring
svara artgrupper som vadare och séngare varfor
vissa otydligheter inte kunnat skingras.

Vad kan vi da sdga om den svenska fagelfaunans
postglaciala utveckling? Ja, bokens forfattare pape-
kar att den varit sig patagligt lik dver tiden. Det
betyder inte att alla arter vi nu kénner har funnits har
hela tiden men att manga har funnits under 1dng tid
hos oss. Deras invandring har skett nir férhallande-
nablivit gynnsamma. Storlom, grdgés och kungsérn
ar exempel pa arter som foljde den vikande isranden
och fanns hér redan for tolv, tretton tusen ar sedan.
Niktergalen kan ha invandrat i borjan av virmeti-
den, f6r 8000 &r sedan, grasparven mot dess slut for
3000 ar sedan. Dessa faglar har sedan dess funnits i
vért land dven om bestanden underkastats fluktua-
tioner, naturliga eller som foljd av ménskliga aktivi-
teter. Sddana uppgifter finns, féorutom i de enskilda
artgenomgéngarna, i ett dversiktlig diagram som
man med stort utbyte kan studera. Vikan se att en del
arter mojligen har kommit och gétt i ett antal repri-
ser. Sdvsangare och svartvit flugsnappare, liksom
blakrdka och berglirka fors till denna kategori. Detta
senare forhédllande kan inte direkt styrkas genom
benfynd utan slutsatserna far betraktas som mer eller
mindre sannolika. I vissa fall kan man gora sig en
bild av vilka faglar som kan ha kommit in tidigt &ven
om inga fynd foreligger. Om en art &r rikligt fore-
trddd i kontinentala lager fran pleistocen, har den
funnits rakt soder om oss nir vért land var nedisat
och bor ha varit snar att utnyttja land som blev
beboeligt i samband med klimatforbattringen. En
sadan fagel dr rodvingetrasten som i denna bok antas
ha invandrat sdderifran och forskjutit sin sydgrins
mot norr ndr virmetiden nalkades. Dér ser man. Det
forefaller alltsd som om den inte primért ir en
invandrare fran Sibirien, vilket jag alltid trott.

Frén Sibirien leder ju ett strdk som var fagelvérld
sett immigranter frdn, liksom frén en véstnordvist-
ligt skandinavisk vig. Las mer om detta i The Early
History of the Swedish Avifauna som dr en genomar-
betad framstéllning av var nuvarande kunskap om
den svenska fagelvérldens historia. Materialet ar
ordentligt redovisat och en problemorienterad dis-
kussion fors. Referenslitteraturen dr omfattande dven
om det forekommer att nagon referens inte gar att
hitta nir man gér till litteraturlistan. Detta kan man
forlata i ett s& omfattande material. En bristande
overensstaimmelse i behandlingen av svarta storken
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forbryllar mig forstas. [ ett utdrag av bokens innehéll
(titelsidans baksida) star det att subfossilt material
av arten saknas. Nir man ldser artbehandlingen
(s.66) anges emellertid ett ndstan femtusenarigt fynd.
Antingen &r det jag som missforstatt nagot eller sa
har ett forbiseende dgt rum meni vilket fall som helst
ar helhetsintrycket av boken orubbat. Om ndgon av
slutsatserna kommer att stillas pa dnda av uppéakra-
fynden ar det for tidigt att uttala sig om. Redan nu
kan man emellertid notera att rakan funnits har nagot
tidigare &n det dldsta fynd som anges hos Ericson-
Tyrberg. Ett 6landskt fynd daterar sig dar till folk-
vandringstid/vendeltid (ca 400 e.Kr.) Uppakrarakan
ar franromersk jarnélder (Kr.f.—ca 400 e.Kr.) Boken
kan rekommenderas, inte minst for att den savitt jag
vet dr den forsta svenska motsvarigheten till Bernt
Loppenthins 37 &r gamla Danske ynglefugle i fortid
og nutid.

BO EKBERG

Hans Miinch, 2003: Die Kreuzschnébel. West-
arp Wissenschaftenverlags GmbH, Hohenwarsle-
ben. Pris i Naturbokhandeln: 285 kr.

Denna volym ingar i en lang serie av intressant
naturlitteratur pa tyska spraket, Die neue Brehm-
Biicherei, som omfattar bl.a. ornitologiska mono-
grafier och utges av rubricerat forlag. Forfattaren
Hans Miinch ér autodidakt zoolog och har sedan
1950-talet samverkat med olika vetenskapliga sill-
skap och institutioner. Han har producerat 6ver hund-
ratalet vetenskapliga publikationer och sex bocker,
bl.a. om hérfigel och bivrak. Miinch har under ett
drygt halvsekel hingivet studerat korsnébbar, dessa
finkfaglarnas sérlingar, vilka uppenbarligen tillhor
hans favoriter.

Foreliggande skrift utgér en mycket metodisk och
heltdckande genomgang av virldens fyra korsnébb-
arter. Man kan verkligen hér tala om "tysk grundlig-
het”, t.ex. finns det mer &n 700 litteraturhénvisning-
ar. Efter ett par inledande kapitel behandlas sldktets
morfologi och tdmligen originella anatomi, som &r
anpassad till ett papegojklattrande liv i barrtrad och
en uttalad forkérlek till kottefron. Dérfor ar forstés
den korslagda ndbben ett enastdende viktigt red-
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skap. Forfattaren redogor i detalj for ndbbens sinn-
rika funktion, ndbbhalvornas och muskelfastenas
assymetriska konstruktion och betydelsen av tung-
ans form. Korsnidbbarna kan tugga” maten genom
att fora ndbbhalvorna i sidled, vilket skiljer dem fran
alla andra finkar. Vidare finns det “vinster- eller
hogervridna” korsnébbar, nagot som uppenbarligen
ar individuella skillnader. Harvid konstateras bl.a.
att ndbbens vridning &r relaterad till tarsernas langd.
Nir ett fro plockas ut ur en kotte, gar den storsta
kraften &t for att halla sig fast pa den fot som sitter pa
motsatt sida i forhallande till undernibbens vrid-
ning. Den tarsen dr nagot langre &n den andra. En
“vanstervriden” korsndbb har alltsd nagot ldngre
hogerben och vice versa! I detalj beskrivs dven
fotens och backenets konstruktion pa denna utpréag-
lade “kléngfagel”. Vi far ocksa en intressant utliagg-
ning om hur ungfigelns fran borjan raka nébb efter
hand kroker sig.

Efter en kort presentation av sldktet Loxia med
”morfologisk artbestimningsnyckel” foljer ett langt
avsnitt med mycket ingdende beskrivning av de fyra
arterna med rasindelning och utbredningskartor.
Mindre korsnibb, som indelas i inte mindre dn 21
underarter (sic!), forekommer cirkumpolért i hela
norra Holarktis. I detta stora artavsnitt beskrivs
drikt, matt, liten, utbredning, flyttning med invasi-
oner, biotopval, allt om hickningen, fédoval, vanor
och socialt beteende, predatorer, parasiter och dod-
lighet samt fangst (av ménniskan). Avslutningsvis
kommer tva intressanta och underhallande kapitel
som berdr korsnébbarna i folktron och korsniabben
som burfagel. I Mellaneuropa var den tydligen langt
fram under forra seklet (och dr kanske fortfarande?)
en dlskad och omhuldad burhéllen “husfigel” .

Boken ér illustrerad med foton av de fyra arterna
i svartvitt och farg, teckningar av anatomi, utbred-
nings- och aterfyndskartor samt tabeller. Inga sam-
manfattningar pa engelska forekommer. For den i
det tyska spraket ldskunnige ar detta en bade spén-
nande och komplett monografi 6ver ett fascinerande
fagelslakte.

AKE ANDERSON



	Vol 14 (3) 63-106 Enemar mfl 37 Ür
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	Vol 14 (3) 129-133 Waldenstrîm mfl Tunisien
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