ORNIS
SVECICA

Vol 4 No 2-3 1994

Swedish Ornithological Society

TR T < 5
s SVERIGESwr
ORNITOLOGISKA
Fi DREJNING




ORNIS SVECICA

ORNIS SVECICA utges av Sveriges Ornitologiska Forening.
Tidskriftens mal och inriktning ér att skapa ett forum for
priméra forskningsgrupper, idéutbyte, debatt och brev rérande
Sveriges fagelfauna och svensk ornitologi. Bidrag som inte
baserar sig pa svenska material kan publiceras om de eljest dr
viktiga ur ett svenskt perspektiv. Rapporter fran ornitologins
alla omraden beaktas. Vi vill sdrskilt uppmuntra icke profes-
sionella ornitologer att sidnda in sina resultat och idéer men
vilkomnar givetvis bidrag fran professionella forskare. Spra-
ket dr svenska eller engelska med en utforlig sammanfattning
pa det andra spraket.

ORNIS SVECICA is issued by the Swedish Ornithological
Society. The aims and scope of the journal are to provide a
Sforum for original research reports, communications, debate
and letters concerning the Swedish bird fauna and Swedish
ornithology. Contributions based on material that does not
originate in Sweden may be published if they otherwise are of
particular interest from a Swedish perspective. Reports from
all fields of ornithology will be considered. We particularly
encourage nonprofessional ornithologists to submit their
results and ideas but of course welcome submissions from
professional scientists. The language will be English or
Swedischwitha comprehensive summaryin the other language.

Redaktion Editorial office

Samordnande redaktor Co-ordinating editor
Soren Svensson, Ekologiska inst., Ekologihuset, 223 62 Lund

Redaktorer Editors

Staffan Bensch, Mats Grahn, Dennis Hasselquist, Anders
Hedenstrom, Noél Holmgren, Ake Lindstrom, Jan-Ake Nils-
son, Roland Sandberg, Henrik Smith, Susanne /o\kesson,
Ekologiska inst., Ekologihuset, 223 62 Lund

Anders Brodin, Zoologiska Inst., Stockholms universitet,
106 91 Stockholm

Mikael Hake, Grimso Forskningsstation, 770 31 Riddarhyttan
Tomas Pirt, SLU, Inst. f. viltekologi, Box 7002, 751 22
Uppsala

Redaktor for bokanmiilningar Book review editor
Anders Hedenstrom

Redaktor for doktorsavhandlingar
Dissertations review editor
Susanne Akesson

ISSN 1102-6812

Korrespondens Correspondence

Manuskript skall forsta gangen séndas till den samordnande
redaktoren. Varje bidrag tilldelas en av redaktorerna. Utom-
staende bedomare kommer att utnyttjas nir det behovs. Re-
daktoren bestimmer om och i vilken form bidraget skall
accepteras. Under denna process korresponderar forfattaren
med redaktoren.

Manuscripts when first submitted should be sent to the coor-
dinating editor. Each contribution will be given to one of the
editors. External reviewers will be used if necessary. The
editor decides whether and in what form to accept the paper.
During this process the author(s) will correspond directly with
the editor.

Prenumeration Subscription

ORNIS SVECICA distribueras gratis till alla fullbetalande
medlemmar. Medlemskap 1994 kostar 275 SEK, varvid man
ocksé erhaller tidskriften Var Fagelvirld. Separat prenumera-
tion pdA ORNIS SVECICA kostar 200 SEK.

ORNIS SVECICA will be distibuted free of charge to all full
members in 1994. Members will also receive the other journal
of the society, Var Fdagelvéirld. Membership for 1994 is 275
SEK. Separate subscriptionto ORNIS SVECICA is 200 SEK in
1994.

Betala till postgiro 19 94 99-5, Sveriges Ornitologiska For-
ening. Ange noga vad betalningen avser. GI6m inte namn och
adress!

Pay to Swedish Postal Giro Account 19 94 99-5, Swedish
Ornithological Society, Stockholm or by bank cheque (no
personal cheques). Indicate carefully what you are paying for
and do not forget to include your name and address!

Adresser Addresses

Foreningens kontor Office of the Society: Sveriges Ornitolo-
giska Forening, Box 14219, S-104 40 Stockholm.

Vir Fagelvirlds redaktion Editor of Vér Fagelvérld: Anders
Wirdheim, Genvégen 4, S-302 40 Halmstad.

Ornis Svecicas redaktion Editors of Ornis Svecica: c/o Séren
Svensson, Ekologihuset, S-223 62 Lund.

Omslagsfoto Cover photo: Korp Raven. Torbjorn Lilja/N



ORNIS SVECICA 4:65-104, 1994

Dynamics of a passerine bird community in a small deciduous

wood, S Sweden, during 40 years

ANDERS ENEMAR, BERITH CAVALLIN, ERIK NYHOLM, INGA RUDEBECK &

ANN MARI THORNER

The passerine bird community of a 13 ha nature reserve,
consisting of a narrow valley with deciduous woods and
open areas, was censused yearly from 1953 through 1992
by territory mapping. Its size, showing no significant
trend, was on average 124+15(SD) territories, belonging
to 20+2 species. The community has fluctuated signifi-
cantly (range 103 to 158, CV=12%). Its stability was
founded on the restricted fluctuations of the most abundant
species. Out of the 39 stationary species, 19 (=95% of the
community size) appeared there for more than 20 years,
only 8 of which have been yearly present. Fringilla coe-
lebs, Phylloscopus trochilus, Sylvia borin, and Luscinia
luscinia were the most abundant species throughout. Em-
beriza hortulana, Carduelis cannabina, and Anthus trivi-
alis disappeared, while Sturnus vulgaris, Sitta europaea,
Carduelis chloris, and Turdus pilaris immigrated. The
species turnover rate between successive years was
21.7£9.7%, the long-term rate being about 1%. The com-

Abstract

munity structure changed gradually: taken together, the
population sizes of residents and short-distance migrants
increased, from 38 to 57% of the community size; the
tropical migrants declined correspondingly. These two
species groups showed an opposing and significant covari-
ation.
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Introduction

The Swedish Ornithological Society made an effort
in 1951 to start a national bird monitoring pro-
gramme based on census work in a number of study
plots in southern Sweden (Engstrom 1953). The
local Scanian Ornithological Society organized the
census work in the province of Scania (Skane),
among them a plot in Birdsong Valley, with one of
the authors (A.E.) as census-taker as from 1952. The
national programme was discontinued after some
years, mainly due to the lack of proper instructions
on how to carry out census work by territory map-
ping of a breeding bird community. The census work
inBirdsong Valley was continued, however, and was
soon combined with investigations to find reliable
methods for mapping territories (Enemar 1959). The
results of the study covering the ten years 1953—
1962 have been published (Enemar 1966). The cen-
sus work has been carried out during the breeding
seasons without interruptions ever since.

In the 1950s the need for long-term census inves-
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tigations was often emphasized among ornithologi-
cal ecologists, with the honest conviction that they
would provide important insights into the general
features of the organization and dynamics of bird
communities. These expectations have since then
appeared somewhat exaggerated, to say the least.
We are aware that our study plot is special — small
and isolated as it is — and probably more suited for
reliable census work than for the study of the regu-
lating mechanisms of bird communities (if such an
entity does exist from a functional point of view). We
have always been aware that our results will proba-
bly contribute, if anything, to enhancing the com-
plexity of the community problems rather than pro-
viding any solutions. In spite of this we have never
found cogent reasons for giving up the field work
(although we have never looked for any very ener-
getically). Not anxious to conform our studies to the
requirements set by the theories and paradigms of
the ongoing bird community research, we have

Fig. 1. Map showing the size and shape of Birdsong
Valley (=the study plot) and indicating the distribution
of wooded and of open, mostly grazed areas. The distri-
bution of the different species of trees and some bush
species are denoted by symbols which are seen on the
three magnified sections of the valley (I, 11, and III).
Circles and arrows with the letters A to K show the
locations and directions of the photographs presented in
Fig. 2. (Map slightly modified after Malm et al. 1975).
Karta utvisande formen och storleken av Fagelsangs-
dalen (=provytan) samt utbredningen av triddbevuxen
terring och dppna omrdden, mestadels betade hagmar-
ker. Férekomsten av olika arter trid och vissa buskar
utméirks med symboler, vilka bdst syns pa forstoring-
arnaavdalens tre delomrdden (I, I och Ill). Cirklar och
pilar med bokstiverna A till K utmdéirker lige och rikt-
ning pd de fotografier, som visas i Fig. 2.

proceeded, driven only by our curiosity to see what
will happen. After all, we are now able to describe
the bird community of our study plot as it has
appeared during the first 40 years since 1953.

The study plot

The study plot covers most of Birdsong Valley (Sw.
Fagelsangsdalen), located about 8 km to the east of
the town of Lund in the province of Scania in the
very south of Sweden (55°43'N;13°18'E). It is a
rather narrow valley which runs west-east and is
surrounded by open farmland. The sides of the
valley are in places quite steep, showing the slating
which is a rather common geological formation of
this area. The valley is therefore rich in lime and very
fertile, thus supporting luxuriant vegetation with a
rich herb flora. A winding brook flows gently at the
bottom of the valley down to about twelve m below
the level of the surrounding farmland.
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Fig. 2. (Pages 68-71.) Photographs showing 11 views (A to K) of the study plot in 1961/62, 1972, and 1994. The
positions and directions of the camera have been the same all three years and are shown in Fig. 1. (The camera on
position C was erronously directed upstream instead of downstream along the brook in 1972.)

(Sid. 68-71.) Fotografier utvisande 11 vyer (A till K) i provytan fran dren 1961/62, 1972 och 1994. Kamerans
placeringar och riktningar finns utmdéirkta i Fig. 1. (Kameran riktades felaktigt uppstréms istiillet for nedstréms lings

bdcken i position C dr 1972.)

The study area covers about 13 hectares and is
shown on the map of Fig. 1 where the distribution of
open and wooded (trees and bushes) areas is indicat-
ed. The vegetation is dominated by several species
of deciduous trees, which are indicated by symbols
on the map. The latter, together with the photographs
(Fig. 2), may provide a better general view of the
appearance and characteristics of the valley than a
wordy description.

A prerequisite for this long-term investigation

was access to a study area which was protected from
antropogenic influences. In fact, the valley was
already granted the status of nature reserve in 1963.
This means that the general structure of the vegeta-
tion as concerns the distribution of wooded and open
areas has been preserved thanks to careful measures
taken by the responsible authorities. Naturally, the
habitat has nevertheless undergone a slow transfor-
mation but we have not tried to measure and describe
this process. It appears from the photographs (Fig.
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2), taken from selected positions in the valley indi-
cated on the map (Fig. 1), that the habitat change has
generally been fairly moderate from the 1960s up to
1994. However, the following events should be
regarded as a complement to the photographs and as
abackground to the interpretation of the fluctuations
of certain bird species populations.

1. The open areas were grazed in full mostly by cows
until 1980. Grazing then decreased successively
ceasing in 1986. It was resumed again in 1990 to
protect the open areas from being invaded by
bushes.

2.Two small clumps of spruces (Picea) (cf. Enemar
1966, Fig. 1) were removed in 1974.

3. Thickets of bushes have intermittently been re-
moved from the grazed areas, especially in 1986
when a considerable clearing programme was
undertaken in the western part of the valley. How-
ever, the bushes re-grew rather quickly, which
means that the valley has experienced a number of
such’bush cycles” in part of the open areas during
the 40-year period.

4.Small glades in the wooded terrain have been
closed by growing bushes and trees but new ones
have been opened when fallen tall trees have been
removed.

5.The village of Sédra Sandby has expanded, and a
number of detached houses (with their bird feed-
ing tables) have been built closer to the south-
eastern boundary of the study plot but still separat-
ed from the latter by open agricultural fields.

6. A narrow path for strollers (and their sometimes
free-running dogs) was prepared mainly in the
wooded terrain soon after the valley was designat-
ed a nature reserve.

7. About twenty nest-boxes suitable for tits and
flycatchers were erected in the middle of the
1950s at the two extremities of the valley by an
ornithologist not belonging to the census team.
These nest-boxes were not kept in good order and
successively disappeared during the ensuing two
decades.

8. As part of a special experiment, 60 nest-boxes
were erected all over the valley before the breed-
ing season of 1963 and removed in the autumn of
1966 (Enemar et al. 1972).

Our study plot is special in the sense that it is a
luxuriant wooded island in an agricultural land-
scape. The impact of this kind of isolation on the
species content has been the subject of many studies,
especially in relation to conservation problems (e.g.
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Lynch & Whigham 1984, Opdam et al. 1985). Less
interest has been paid to the effect on the fluctuation
patterns of the species populations.

Methods

The census work

The bird community was censused by territory map-
ping during the breeding season. The investigation
started in 1952. The reliability of the mapping tech-
nique was not carefully investigated until the sea-
sons of 1956 to 1958, resulting in the conclusion that
ten census visits to the study plot are required to
count most territories (stationary males), as mani-
fested by clusters of at least five registrations (Ene-
mar 1959). The field work performed in 1952 was
faulty in many respects and is therefore discarded.
The results from the three seasons of 1953 to 1955
are useful from several aspects and are included in
this study despite the fact that they are based on too
few census visits. However, in 1970 recommenda-
tions for an international standard covering a map-
ping method were published (Anonymus 1970).
They proved to be generally accepted by the ensuing
census projects in many countries and were conse-
quently adopted in our project. Thus all species maps
analysed according to the first-mentioned technique
have been re-evaluated. Consequently, the impor-
tance of simultaneous observations of neighbouring
pairs has been carefully considered. Such observa-
tions are numerous on the species maps of the denser
species populations in the valley. The reason is that
the census-taker has regularly tried to hear once
more a male that has been passed by before a new
record was made (Enemar 1959). The re-evaluation
of the species maps means that the previously pub-
lished population numbers from the first ten-year
period (Enemar 1966) differ somewhat from those
presented here. The change in minimum cluster size
from five to three registrations caused an average
rise in the number of territories of 1749 % (S.D.,
n=17).

The census-takers, the number of census visits,
and the census periods are given in Table 1. The dates
of the census periods differ somewhat between years,
which may in some instances have influenced the
recorded change in population numbers of certain
species. On the other hand, the fact that the long
sequence of years has been covered by only five
experienced field ornithologists is an advantage.
The conclusion is that the census results reflect, in a
fairly reliable way, the long-term trends and other



Table 1. The census work in Birdsong Valley 1953—
1992. AE=Anders Enemar, AMT=Ann Mari Thorner,
BC=Berith Cavallin, EN=Erik Nyholm, IR=Inga Ru-
debeck, JS=Jan Samson, PG=Peter Gierow, SS=Soren
Svensson.

Inventeringsarbetets omfatining i Fdgelsangsdalen
1953-1992.

Year Census-taker Number of Period
census visits

Ar Inventerare Antal inventeringar Period

1953 AE 6 15/5-21/6
1954 AE 4 19/5-12/6
1955 AE 5 24/5-19/6
1956 AE 12 20/5- 1/7
1957 AE 12 19/5-21/6
1958 AE 15 1/5-24/6
1959 AE 11 30/4—-14/6
1960 AE 15 1/5-24/6
1961 AE 13 4/5-11/6
1962 AE 16 1/5-21/6
1963 AE,EN 14 3/5-21/6
1964 AE,EN 15 1/5-13/6
1965 AE,EN 14 14/5-13/6
1966 AE,EN,BC 14 14/5-21/6
1967 AE,BC,EN,JS 16 15/5— 4/7
1968 BC,EN 10 23/5-1417
1969 BC,EN 15 23/5-28/6
1970 BC,EN 13 17/5- 2/7
1971 EN,SS 10 21/5- 6
1972 BC,EN 9 24/5- 2/7
1973 BC,EN 11 19/5- 2/7
1974 BC,EN 10 21/5-20/6
1975 EN,IR 10 23/5-15/6
1976 EN,IR 10 9/5-14/6
1977 IR 10 21/5-15/6
1978 IR 9 15/5-18/6
1979 BC,IR 10 15/5-12/6
1980 IR 9 15/5-12/6
1981 EN,PG 9 20/5-19/6
1982 IR,EN,AE 8 21/5- 9/6
1983 IR 12 29/4-12/6
1984 IR,BC 8 19/5-20/6
1985 IR 7 16/5— 4/6
1986 IR 10 17/5-14/6
1987 AMT 10 8/5-14/6
1988 AMT 10 16/5-16/6
1989 AMT 10 16/5— 6/6
1990 AMT 10 15/4— 8/6
1991 AMT 10 11/4-12/6
1992 AMT 10 3/4— 2/6

significant events in the community dynamics of the
valley.

Calculations

Mathematical calculations and statistical tests are
kept at a minimum in this paper. The problem is that
the population numbers are not independent, as they
stem from a time series (Jarvinen 1979). This means
that the population numbers of a certain year are
partly dependent on the populations present in the
preceding year, because a fraction of the latter will
return to breed again in the same area. The derived
indices or parameters are therefore useful, at best,
first for comparisons with samples from similar
study areas with the same statistical bias and, sec-
ond, as fairly good descriptors of the community
pattern.

If not otherwise stated, the statistical tests used are
Student’s t-test, analysis of covariance, and x*-test,
following Bonnier & Tedin (1940).

The census results

The number of mapped territories of the different
small passerine species in Birdsong Valley is found
in Table 2. Apart from the small passerines only few
species have regularly been stationary in the area:
Corvus corone cornix and Pica pica, 1-3 pairs
yearly, and Columba palumbus, 2—6 pairs yearly.
The following species have settled in the area only
occasionally during the 40-year period: Dendroco-
pos major, Dendrocopos minor, Strix aluco, Falco
tinnunculus, Anas platyrhynchos, and Ardea cine-
rea.

So far, 39 species of small passerines have been
stationary in the valley for at least one season, and 19
of these have been present in half or more of the 40
years. The latter are listed in Table 3. They make up
95 % of the total passerine community, which has
fluctuated between 103 and 158 territories (nest-box
years excluded) around an average of 124 territories.

The general trends in the fluctuations of the 19
species populations are presented in Fig. 3 as curves
based on the moving averages of three seasons,
together with the regression lines of the population
sizes over time. The slope values (b), together with
their level of significance (p), are found in Table 3.

Analyses and discussion
The qualities of the census material

The variation in population numbers and the com-
munity composition of study plots are usually inter-
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Table 2. Number of birds (mapped territories) in Birdsong Valley 1953-1992. An asterisk (*) denotes the nest-box
years. Note that the figures from 1953-1962 partly differ from those previously published (Enemar 1966) due to
the re-evaluation of the species maps (see Methods).

Antal bofasta faglar (karterade revir) i Fagelsingsdalen 1953-1992. Aren med holkar utmdirks med en asterisk

(*). Observera att siffrorna fran sdasongerna 1953-1962 delvis skiljer sig fran dem som publicerats tidigare
(Enemar 1966) beroende pa att artkartorna omvirderats sedan dess (se Metod-kapitlet).

Year 1953 54 55 56 57 58 59 60 61 62 63* 64* 65* 66* 67 68 69 70 71 72
Ar 1973 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92
Anthus 57 610 7 6 7 910 7 6 8 5 5 5 6 5 4 4 3
trivialis 32 3 6 5 4 5 7 3 2 6 3 5 7 3 4 3 - - -
Motacilla - - - - - - - - - -1 - 21 - - -1 1 2
alba - 2 4 1 2 2 1 1 1 - - 1 2 - 1 - - -
Troglodytes 1 21 - -1 - - 2 2 - 1 1 - - 1 1 - 2 2
troglodytes 36 7 7 8 7 - - - - 3 3 - - - - 2 911 9
Prunella 3 4 - - 2 3 2 3 2 3 3 4 5 4 2 3 3 3 3 3
modularis 33 3 31 - 1 4 5 6 6 2 2 1 2 2 2 4 7 1
Erithacus 6 2 - 3 8 9 81 9 8 5 8 7 2 4 4 6 3 4 5
rubecula 3 4 5 7 1 1 1 4 4 3 4 5 1 - 2 2 6 510 6
Luscinia 9 13 17 14 15 16 14 13 10 10 13 13 16 15 12 14 13 12 10
luscinia 111111 9 8 1316 9 9 9 6 10 8 9 13 14 16 6 9
Phoenicurus - - = = = - = = = = - 1 - - - -

phoenicurus - - = - - - - - - - = = = = e - = - ==
Saxicola - = = = = = = = = - - - = = = = = = =
rubetra - - - - - - -1 1 - - - - - = - =
Turdus 7 7 5 7 9 7 7 7 8 9 6 8 9 6 11 8 14 8 8 11
merula 10 12 16 15 11 8 8 11 8 9 12 10 10 12 7 8 9 10 11

Turdus T I T T e
pilaris = omm om e o = m e e o= e om o= o= 3 & 4 21
Turdus - -1 - - -1 1 2 2 1 2 3 - - - -1 - -
philomelos I = = o= dm om e = e e owm omm s e I o= — 1 = 1
Locustella i T
naevia - - - - - - - - - - - = - -1 - = = = =
Acrocephalus - - - - 11 2 2 1 1 2 2 2 2 2 3 4 2 4 2
palustris 1 1t 3 5 6 3 5 210 8 7 9 8 122 8 8 10 6 3 -
Acrocephalus - - = - - - - - - - = = = = === ===
scirpaceus = = [ = = = = = = = s = = = = = = = = =
Hippolais 3 3 4 3 3 1 - 2 1 4 3 1 5 5 4 5 7 4 4 2
icterina 3 3 5 4 2 1 2 4 5 2 4 3 4 4 4 8 8 5 2 2
Sylvia 1 1 - - - - - - 1 - - - - - - - 1 - - =
curruca - - - - -1 - = = - - - - - -1 = - = =
Sylvia 6 5 7 7 8 6 3 6 7 3 7 6 5 6 6 5 5 4 7 3
communis - 2 5 3 6 4 4 3 6 1 3 2 4 - 5 6 3 2 1 3
Sylvia 16 14 16 18 19 14 13 14 16 12 13 9 15 11 14 12 14 11 11 9
borin 11 13 17 14 14 13 14 16 18 18 14 11 16 18 12 11 13 5 9
Sylvia 9 6 4 3 4 6 4 5 5 4 2 2 4 6 3 4 7 5 5 2
atricapilla 3 3 2 3 4 2 2 2 3 4 4 4 5 4 7 7 9 8 9 13
Phylloscopus - - - - - - - - -1 - 2 - - - - = -
sibilatrix e
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Year 1953 54 55 56 57 58 59 60 61 62 63* 64* 65% 66* 67 68 69 70 71 72
Ar 1973 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92

Phylloscopus 23 22 20 20 23 23 17 18 13 13 17 15 13 11 16 14 12 11 10 1l
trochilus 7 13 14 14 14 11 13 18 10 12 13 12 16 16 12 10 7 6 13 5

Regulus = m B = = B = = = e e e = = =
regulus e L
1

|
|
|
|
|
|
|
|
|
|
|
|

Muscicapa I 1 1 - 1
stricata = = = = =
Ficedula
hypoleuca

|
|
|
|
|
|
|
|
|
|
|

—_—
w

NO AN DN AW

OO0 AN — B~ B~

W o— W = |

Parus
palustris

Parus
ceruleus

WW N = = |

OO WA DN N

Parus
major
Sitta
europaea

NN = =N NN
oW AR WA — |
NN LW W— NW
A0 DN LWW NN
PO PR LW AW
O = LN — W N
AO NDW — N WW
LN O — N WW
OO AW — AN

—_
o N
—_——

| W AU W — W W

—
—_—

| — NN W= DWW
N NN LW

DR O &AW —N — N
N DO — o — &

)

|

|

|

|

N |
|

|

|

|
|
|
|
|
|
|

Certhia - - - - - - - - - -
familiaris = I = = =2 = = = g =

Sturnus - = = = _
vulgaris 6 5 8 8 4 6 3 8 8 510 4 3 3

Passer 2 = = = = = am = = = = = = em = = 2= o= =
domesticus - - - 1 - - - - - - - - - -

__
|
|
|
| = =
—_
N

|
|

WA = |

Passer e = = = s e e s = = = o= = ] = 2 1 3 1
montanus 1 1 3 4 I = = = = = 1 = = = =
Fringilla 17 19 14 10 14 12 12 13 17 17 18 22 17 15 19 17 19 15 12 15
coelebs 17 21 20 27 20 17 16 25 25 22 27 19 21 26 20 19 22 27 23 23
Carduelis = Em e = = = = o= = = o= =
chloris 3 s 3 2 - - -1 - - 2 2 - 2 -1 - 2 = -
Carduelis - - - - - - - -1 I - 1

carduelis = o= o= o= I e e e = s = e

Carduelis 1 = 2 1 = 1 1 2 4 3 1 3 3 5 3 1 6
cannabina 1 - 1 1 1 - - 1 - = = e e =

C. cocco- - = = = = e ey e = e = i o e o= ] = = o= =
thraustes L

Emberiza T e
citrinella = = e = o e o = o = = m o= o= = b1 = = =

Emberiza i = 4 4 T 8 = = = = = = = = = = = = & =
hortulana e

Totals 116 103 132 110 139 127 162 132 139 113
1953-1972 112 112 121 128 121 140 131 111 105 104
Totals 104 145 127 107 132 155 120 120 125 132
1973-1992 125 158 112 149 113 113 137 122 138 116
Number of 20 17 17 15 18 19 17 18 21 23 19 21 23 18 21 21 22 22 22 23
species 22 23 23 22 22 20 17 21 19 19 23 19 17 17 21 22 21 22 19 19
Antal arter
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Table 3. Average number (x), followed by standard deviation (SD), of those species of the study plot which have
been stationary for 20 years or more. CV=coefficient of variation of x as a percentage, x* = heterogeneity value,
b = slope of the linear regression of the population size on time (cf. Fig. 3), p = level of significance. n = 40 for
all species except for the Parus species, Ficedula hypoleuca, and Total community, where n = 36 (the four nest-

box years excluded).

Medelantalet (x) karterade revir foljt av spridningsvéirdet SD for de arter i provytan som varit bofasta dér i minst
20 av de 40 daren. CV = variationskoefficienten i procent, x* heterogenitetsviirdet som anger graden av olikhet i
antal mellan dren, b=lutningsvdirdet for regressionslinjen i Fig. 3, p=sannolikhetsvirdet. Antal ar dr 40 for alla
arter utom for mesarna, svartvita flugsnapparen och hela bestdndet, for vilka de fyra holkdren dr frandragna.

Species/Art X SD CV X2 p< b p<
Anthus trivialis 4.9 2.4 50 46.8 0.40 -0.142 0.001
Troglodytes troglodytes 2.3 3.1 135 249.2 0.001 0.113 0.01
Prunella modularis 2.8 1.6 56 34.6 1.00 0.019 0.4
Erithacus rubecula 4.7 2.8 61 66.5 0.01 -0.063 0.2
Luscinia luscinia 11.6 2.9 26 30.1 1.00 -0.087 0.05
Turdus merula 9.2 2.5 27 25.7 1.00 0.079 0.02
Acrocephalus palustris 3.7 3.3 89 122.0 0.001 0.200 0.001
Hippolais icterina 3.5 1.8 51 40.8 0.80 0.046 0.1
Sylvia communis 4.4 2.1 47 38.2 1.00 -0.105 0.001
Sylvia borin 13.5 2.9 22 25.0 1.00 -0.063 0.2
Sylvia atricapilla 4.7 2.4 52 49.0 0:25 0.058 0.1
Phylloscopus trochilus 14.0 4.5 32 55.8 0.08 -0.270 0.001
Ficedula hypoleuca (36) 2.4 1.9 77 51.2 0.08 -0.016 0.547
Parus palustris (36) 2.2 1.2 53 21.8 1.00 -0.050 0.002
Parus caeruleus (36) 3.8 1.9 50 33.3 1.00 0.080 0.002
Parus major (36) 8.7 34 39 46.1 0.20 0.156 0.001
Sturnus vulgaris 25 2.9 118 126.7 0.001 0.117 0.01
Fringilla coelebs 18.8 4.5 24 41.6 0.75 0.265 0.001
Carduelis cannabina 1.1 1.5 135 77.8 0.001 -0.060 0.01
Total community (36) 123.6 14.6 12 60.8 0.02 0.310 0.2

Hela bestandet
(39 species/arter)

preted as a consequence of fluctuations in the bird
numbers of the surrounding region or of mecha-
nisms regulating the bird numbers at the community
level within the plot, or both. A rather trivial factor
at thelocal level is often a more or less radical habitat
change within the study plot, such as logging or
plantations. Fortunately, only few and limited hu-
man encroachments have taken place in our study
area, which makes it all the more interesting, though
not necessarily easier, to discern the factors operat-
ing behind the long-term trends shown by the stud-
ied bird fauna. On the other hand, as long as no
experiments are made, it is not possible to reveal the
causality behind the population dynamics. There are
therefore reasons to raise the somewhat uncomfort-
able question: Is it at all worth while to publish the
results of this entirely descriptive investigation? The
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basic requirement that must be met to answer this
question in the affirmative is that the bird numbers
have been estimated with the same, fair exactitude
over many years. We believe that this is so because
the same census technique and the same interpreta-
tion method were applied throughout, the shape of
the study plot provided a minimum of borderline
problems and the investigation was in fact long-term
and performed yearly without interruptions.

Drawbacks to be remembered are the facts that the
study plot is small and that it is special since it is an
attractive island in the farmland. The significance of
these points will be discussed further on.

It follows from the above that the census material
does not permit analysis without restrictions. Prob-
ably the best information presented here concerns
the long-term trends in the fluctuation patterns and
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Fig. 3. (Pages 77-80.) The general trends in the fluctuations of the population sizes of the 19 most abundant species in Birdsong
Valley, presented as curves based on moving averages of three seasons together with the regression lines of population sizes on
time. The slope values (b) together with their level of significance (p) are found in Table 3. The nest-box years, 1963-1966, have
been discounted when calculating the regression lines of Ficedula hypoleuca, Parus major, Parus caeruleus, and Parus palustris.

(Sid. 77-80). Diagram som visar den allméinna trenden i bestandsfluktuationerna fér de 19 talrikaste arterna i Fagelsangsdalen
i form av dels kurvor, som dr baserade pa s k glidande medelviirden over tredrsperioder, dels s.k. regressionslinjer, som pekar
ut medelriktningen i bestandsutvecklingen. Arterna aterfinns i Tabell 3 tillsammans med hithérande statistiska data. Aren med
holkar, 1963—1966, har uteslutits vid framréikningen av regressionslinjerna for svartvit flugsnappare, talgoxe, blames och entita.

other population and community processes. This
might be true even for the sparsely occurring spe-
cies, as the long sequence of investigated years
probably eliminates part of the "noise” caused by
random events and occasional errors in the field
work. Consequently, the analyses will be centered
on the long-term category of processes and prob-
lems.

The species populations

Most of the analyses and discussions below will be
restricted to the 19 species with average population
sizes surpassing one territory. They are listed in
Table 3. Some analyses concern the 24 most abun-
dant species, which means that Motacilla alba, Tur-
dus philomelos, Sitta europaea, Passer montanus,
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and Carduelis chloris, all with average populations
of 0.5 to 1.0 territories, have been added to those of
Table 3. These 24 species make up 98.5 % of the
average community size.

The fluctuation amplitudes

By assuming that the yearly census results of the 19
species are considered as independent samples (which
they are not), they can be subjected to a heterogene-
ity test (Table 3). The result indicates that only five
of the 19 most abundant species varied significantly
in population size. These are Troglodytes troglo-
dytes, Erithacus rubecula, Acrocephalus palustris,
Sturnus vulgaris, and Carduelis cannabina, all of
which have been absent from the area for a varying
number of years. The remaining species appear to be
relatively stable with fluctuation amplitudes not
extending beyond those expected due to chance
only. A corresponding test on populations in more
northern habitats revealed a higher proportion of
unstable populations including e.g. Phylloscopus
trochilus and Prunella modularis (Jirvinen & Ra-
jasdrkka 1992). Comparisons should be made with
caution, however, because x? could be misleading
when the expected frequencies are small.

In general, species with high densities tend to be
more variable than those with low densities (Wiens
1989b, with references). This pattern is said to hold
in at least some bird communities (e.g. Holmes et al.
1986). This is also the case in Birdsong Valley
according to the variation of the 24 most abundant
species (Fig. 4). The absolute fluctuations expressed
as SD-values increase with the average population
sizes. On the other hand, the relation between the
relative variations (the CV-values) and population
size is reversed (Fig. 5), showing a significant neg-
ative regression of logCV on population size. This is
partly due to the fact that every change in one
territory is proportionally greater the smaller the
populations are.

Because the CV-values are partly dependent on
the sample size, they have to be recalculated to
correspond to a common population size in order to
make comparisons between species populations
meaningful. Solonen (1986), applying the method
presented by Svensson (1978), has adjusted the CVs
to correspond to a sample size of 10 for the most
abundant species of a bird community in southern
Finland. Afterplotting the adjusted CV-values against
population size, he found that the more abundant a
species, the greater was its adjusted coefficient of
variation (r=0.539, df=50, p<0.001). Fig. 6 shows
corrected CVs plotted for the 24 most abundant



species in Birdsong Valley. Here, the trend is quite
the reverse. The adjusted CV decreases as the pop-
ulation increases. Solonen’s study area mostly con-
sists of luxuriant mixed forests with smaller open
areas. It is highly fertile with a mosaic of diverse
habitats and an abundance of edges. In other words,
it does not differ significantly from the habitat of our
investigation. On the other hand, more species were
included in Solonen’s analysis, also non-passerines.
Excluding the latter, the regression remains positive
and significant (r=0.39, df=35, p<0.02). It is like-
wise positive, let alone insignificant, when only the
passerine species common to the two areas are
considered (r=0.44, df=17, p<0.1). For compari-
sons, we calculated the adjusted CV-values from
another study area in southern Sweden (Alerstam
1985). They show a significant and negative corre-
lation with population size (r=—0.50, df=24, p<0.01),
thus in agreement with the result from Birdsong
Valley.

As seen in Fig. 6, the highest corrected CV-values
are shown by those species of Table 3 which have
varied significantly according to the x>-test together
with five occasionally occurring species. The re-
maining ones have values between 25 and 42%, and
interestingly, the corrected CV-values of these spe-
cies are not correlated to their average population
sizes.

Solonen (1986) suggested that the stability of his
community was promoted by the presence of many
less abundant rather than by a few dominant species.
In contrast, the stability in our community is found-
ed on the restricted variations shown by 14 species
including the six most abundant ones (Fig. 6). This
difference between the communities in southern
Finland and southern Sweden, as demonstrated with
the aid of the absolute species variations and ex-
pressed as their corrected CV-values, might be of
significance and deserve a closer examination.

In this context, our bird community can be com-
pared with those of two islands, where the bird fauna
have been recorded over a long period of time, i.e.
Farne Island, 29 years (Diamond and May 1977),
and Skokholm, 34 years (Lack 1969). Wright &
Hubbel (1983) have investigated the relationship
between the CV-values and the proportion of years
present for all species of these islands. The plotted
curves appeared to be sigmoidal and nearly identical
in shape to those predicted by a stochastic model.
This model showed the proportion of time an (en-
dangered) species was expected to be present in a
reserve in relation to its CV. To quote Wright &
Hubbel, "It is not surprising that species present in
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Fig. 4. The correlation between the fluctuations, expressed as
the standard deviations (SD), and the mean size of the popu-
lations of 24 species in Birdsong Valley. The linear regression
of SD on mean population size is y=1.4+0.17x, r=0.81, df=22,
p<0.001.

Diagram som visar hur de absoluta bestandsfluktuationerna
Okar ju storre medelbestdanden dr for 24 arter i Fagelsangsda-
len.

very few years should have high coefficients of
variation of abundance. However, there is no statis-
tical reason why species present in most or all years
should necessarily have small coefficients of varia-
tion”. Therefore, they found the agreement between
the curves and the theory encouraging, even if it
could not be accepted as a final proof. The corre-
sponding and clearly sigmoidal curve based on all
species in Birdsong Valley (Fig. 7) indicates that its
bird community in this sense behaves as an island
community despite the fact that it is surrounded by
agricultural land and not by water.
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Fig. 5. The correlation between the coefficients of variation
(CV) and the mean population size of 24 species in Birdsong
Valley. The linear regression of logCV on population size is
y=2.1-0.05x, r=—0.85, df=22, p<0.001.

Diagram som visar hur bestandsfluktuationerna, uttryckta
som andel av medelbestandet, minskar néir bestandsstorleken
okar, allt for 24 arter i Fagelsdangsdalen.
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Fig. 6. The correlation between the logarithm of the coeffi-
cients of variation, adjusted to a common population size of
10, log CV(corr), and the mean population size of 24 species
in Birdsong Valley. The linear regression of log CV(corr) upon
mean population size is y=1.8-0.02x,r=-0.41,df=22, p<0.001.
@ =the 14 species of Table 3 which did not fluctuate more than
could be due to chance only according to the x-tests. Note that
their relatively low CV(corr)-values are independent of the
mean population size. ll=the five species which according to
Table 3 fluctuated significantly. A=five only occasionally
territorial species.

Diagram som visar i princip samma sak som diagrammet i
Fig. 4 efter vissa omrdkningar i syfte att mojliggora jimforel-
ser med andra undersékningar.

The long-term trends of the bird numbers

The population numbers belong to a time series, and
even small changes between years may build up
trends which are significant over the whole or part of
the investigated 40-year period. In this context we
deal with the trends covering all four decades in the
first place. They are presented for the most abundant
species (Table 3) as fluctuation curves and regres-
sion lines in Fig. 3.

Three species, Fringilla coelebs, Parus major,
and Parus caeruleus, show a steady increase in
population size throughout the 40 years. This is true
for the two Parus-species even when the effect of the
nest-box years is eliminated. The three species have
increased generally in southern Sweden during the
last two decades, according to the mapping censuses
and pointcounts organized by Séren Svensson (1992),
which were started in 1970 and 1975, respectively.
The population growth in Birdsong Valley may at
least partly be a reflection of this trend. Also Turdus
merula has increased significantly in number in the
valley. Its population size peaked around 1975 fol-
lowed by declining numbers, so far without revers-
ing the long-term increasing trend. The species has
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Fig. 7. The relationship between proportion of years present in
Birdsong Valley and the coefficient of variation. The logistic
equation best fitting the sigmoidal curve is
f(x)=[a—d]/[1+(x/c)"]+d,
where a=symptotic maximum, b=slope parameter, c=inflexion
point,and d=asymptotic minimum. The curve resembles those
calculated for the islands of Skokholm and Farne Islands
(Wright & Hubbel 1983).
Diagram som visar hur férhdllandet mellan andelen dr av
nérvaro i Fagelsdngsdalen och fluktuationsstorleken for 24
arter foljer en S-formad kurva. Denna liknar motsvarande
kurva som uppriittats for ett par oar utanfor den engelska
kusten.

not changed significantly in southern Sweden since
1975 according to Svensson (1993).

Sturnus vulgaris did not appear in the valley until
1962, but increased considerably during the third
decade and thendeclined to a few pairs during the last
ten years. The species has for a long time shown a
negative trend insouthern Sweden as well as through-
out Scandinavia (Svensson 1992), and therefore the
sudden “invasion” in the valley about 20 years ago
was surprising. The decrease in numbers during the
lastdecade is probably a consequence of the continu-
ing and general decline of the Swedish population.

The dramatic fluctuations of Troglodytes troglo-
dytes are since long known to be connected with
variations in winter climate between years in NW
Europe. The sharprise in population numbers during
the last few years is apparently a consequence of the
high survival rate during the last five winters, which
have been extraordinarily mild (Fig. 14).

Acrocephalus palustris shows a steady population
growth from 1957, when it was first recorded in the
valley. The immigration of the species in southern-
most Sweden has been well documented since the
1940s (Wingstrand 1943, 1949, Cavallin 1979), and



the behaviour of the population in the valley is
certainly a reflection of this process. However, the
numbers have dropped dramatically during the last
three years (totally absent in 1992 and 1993), a fate
which A.palustris shares with some other warbler
species.

Phylloscopus trochilus and Sylvia communis show
significant and declining numbers over the 40 years.
This is in contrast to the general trend of these
species in southern Sweden, where both have in-
creased during the last two decades (Svensson 1992).
A simliar pattern is shown by Sylvia borin. Its
numbers declined significantly (r=-0.49, p<0.05) in
the valley from 1975. When Svensson’s point count
project started in 1975 he documented a successive
population growth. Its congener, Sylvia atricapilla,
however, has shown a marked rise in number in the
valley during the same time period (r=0.88,
p<<0.001). This is in line with the trend in the
surrounding landscape (Svensson 1992). He also
noted that the population sizes of the three Sylvia-
species dropped markedly in 1991. This was ob-
served only for S.borin in Birdsong Valley. On the
other hand, the point counts and the mapping cen-
suses largely disagree in this respect in Svensson’s
own samples.

One of the dominant species, Luscinia luscinia,
shows a slow and significant decrease in number
with aclearlow in 1991. Svensson (1992) also noted
low numbers of L. luscinia in 1991, though other-
wise revealing no trend. One of the most prominent
events in the valley has been the successive decrease
in number of Anthus trivialis, eventually becoming
absentas from 1990 onwards. No less than five to ten
territories were recorded in the valley during the first
ten years. There has been no indication of a corre-
sponding development in southern Sweden as a
whole (Svensson 1992). Also Carduelis cannabina
has abandoned the valley from being next to regular-
ly present with two territories on the average during
the first two decades. The last territory of this species
was mapped in 1980. Its disappearance is probably
aconsequence of the general and persistent decrease
which has occurred in southern Sweden since 1975
(Svensson 1992).

Another loser is Parus palustris, which has de-
creased from about three to one territory over the 40
years, a trend which is supported by the point counts
but not the mapping censuses in Svensson’s (1992)
project.

Four species show only insignificant trends in
their population sizes over the four decades. Hippo-
lais icterina is represented by two fluctuation "cy-

cles” with territory numbers varying from zero to
eight. The population size of Ficedula hypoleuca
(the nest-box years discounted) as well as that of
Erithacus rubecula tend to decline in the valley. The
latter species fluctuates wildly, which is characteris-
tic of a species known to be sensitive to the winter
climate (cf. T.troglodytes above). Prunella modula-
ris also showed a fluctuation pattern reminiscent of
that of E.rubecula.

Among those species which were irregularly
present in the valley and therefore are not presented
in Fig. 3, afew settled there for a limited sequence of
years. Carduelis chloris and Sitta europaea were
first recorded as territorial in 1964 and 1968, respec-
tively. These species have then been only occasional
despite the fact that they have increased considera-
bly in southern Sweden at least from 1975 (Svensson
1992). Motacilla alba appeared in 1963 and has
been recorded occasionally since then. A few pairs
of Parus montanus bred in some nest-boxes (not
erected by the census project) in the eastern part of
the valley during a decade around 1970. Emberiza
hortulana disappeared from the valley in the 1960s
and was commented on by Enemar (1966). Three
pairs of Turdus pilaris settled in 1988 and some pairs
have appeared since then. This event might reflect
the increase in the population size in southern Swe-
den during the last few years, as indicated by point
counts and mapping censuses (Svensson 1992).

It is, needless to say, not possible to identify the
factors causing the fluctuations of the species popu-
lations by only recording the bird numbers over a
sequence of years. Good indications could be ob-
tained in special cases, such as the conspicuous ups
and downs of species which we know are sensitive
to the climate in their north European winter quar-
ters, where both extremely mild and harsh weather
situations sometimes occur. Otherwise, due to the
small samples, only the significant long-term trends
are considered to reflect such events that within or
outside the valley may be of importance for the
population dynamics. The causation of these trends
will be discussed mainly in the ’Community” chap-
ter below. Here some comments will be given upon
possible habitat changes in the valley as factors of
importance.

Even if the general structure of the habitat seems
to have remained fairly constant (Fig. 2), less con-
spicuous changes in the habitat quality have of
course occurred, such as those connected to the
possibly increasing average age and, to some de-
gree, the size of the trees. This might have paved the
way for the increase in numbers of Fringilla coelebs,
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known as a successful inhabitant of climax forests.
More nesting-holes accumulate as the trees grow
older, which might explain the rising numbers of
some hole-nesting species such as Parus major and
Parus caeruleus (possibly favoured by increased(?)
winter feeding in the region since the 1950s), as well
as the immigration of Sturnus vulgaris and Sitta
europaea from the end of the 1960s. The popping up
of the "trunk-linked” Certhia familiaris during the
lastdecade (four territories in 1993!) may depend on
the same habitat change although the mild winters
during the last few years may also have been of
importance.

The previously mentioned growth and maturation
of the deciduous trees may have affected the under-
storey (e.g. Corylus, Crataegus, Prunus) and the
edge thickets of the valley, perhaps resulting in a
quality decline for its inhabitants. If so, this might at
least partly have caused the slow decrease of Luscin-
ia luscinia, a typical understorey inhabitant, and the
persistent and considerable retreat shown by Phyllo-
scopus trochilus, which prefers forest edges and
succession stages to mature woodland. It is more
doubtful whether the decrease of Sylvia communis
should be mentioned in this context, because this
species is mostly tied to the open areas of the valley.
And so are Anthus trivialis and Carduelis cannabi-
na,whose disappearance cannot reasonably be relat-
ed to a habitat change in the valley. According to
Svensson (1992), the general population decline of
C.cannabina is most likely due to changes in the
structure of the farmland with an impoverished food
supply as one of many consequences thereof.

The opposing trends shown by Syliva borin and
Syliva atricapilla are also consistent with the sur-
mised transformation of the wooded habitat. Al-
though they overlap considerably in their habitat
choice, the increasing S.atricapilla is the ”tree-
lover” of the two species (Rosenberg 1953), whereas
the decreasing S.borin also settles in thickets with-
out trees. On the other hand, according to experi-
mental tests carried out by Garcia (1983), these
species show a high degree of interspecific territori-
ality during the breeding season. The first arriving
S.atricapilla should be able to oust its congener from
localities acceptable to both species. Hence, part of
the decline of S.borin in our study plot might be
explained by the rising number of S.atricapilla.

It is possible that a moderate habitat change in
Birdsong Valley has caused the long-term popula-
tion development of some species in contrast to that
established in the surrounding landscape. This is
mere speculation, however, because the conclusion
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is only based on the knowledge of the ecology of the
different species involved.

Interspecific competitive interactions at the com-
munity level might have been much more important
than indicated above. These will be discussed in the
following chapter.

The community

The field of community research — a mess of
contradictory opinions

According to Wiens (1989a) who recently reviewed
the rise and development of the bird community
research in great detail (Wiens 1989a,b), the birds of
Birdsong Valley form a community in the sense that
itis an ”assemblage of individuals of several species
that occur together”. But do such assemblages exist
at all in any functional biological sense (Wiens
1980)? Opinions differ, to say the least, and many
authors hesitate, based on various investigations, to
accept the community as a rational concept (e.g.
Underwood 1986). Opinions also differ among those
who use the community concept as a starting point
when studying the regulating mechanisms. Many
scientists have emphasized that there are internal
forces, such as competition and other interactions
between species, which are balancing the communi-
ty around some sort of equilibrium, while others
have stressed the importance of environmental and
climatic alterations and other “external” causes. The
two sets of factors have been arbitrarily classified by
Solonen (1986) as density dependent and density
independent, respectively, and, of course, both of
them will affect the structure and dynamics of the
community.

The number of studies that describe the compo-
sition and dynamics of bird communities is consid-
erable and still increasing, especially those covering
long sequences of investigated years. There is now
a need for more controlled experiments in the field
(cf. e.g. Holmes et al. 1986, Brawn et al. 1987,
Krebs 1991). On the other hand, many authors (e.g.
Wiens 1983,1989b) still stress that our knowledge
of bird communities is limited. Therefore, more
descriptions are said to be of considerable interest,
maybe first and foremost those that increase the
knowledge of the long-term fluctuation patterns.
Although there are good reasons not to do long-term
studies, as mentioned by Krebs (1991), such inves-
tigations may contribute considerably to our under-
standing of the community as regards cyclic or
unusual events which might be of importance.
Therefore long-term census work should be encour-
aged (e.g. Wiens 1984, Wiens et al. 1986, Franklin



1989). Opinions differ also concerning the most
suitable temporal scale in order to avoid misleading
results (cf. Wiens 1977, Calder 1984, Weatherhead
1986). It has often been put forward that the
appropriate time scale is certainly longer than the
time span of a research grant. The present investi-
gation more than fulfils this requirement (even if it
has never enjoyed any grants).

The number of breeding birds of a study plot will
always change between seasons. Therefore, a too
short-term investigation can easily lead to mistakes
when the aim is to describe the ”true” or "average”
community structure and behaviour (if there is any).
Reasonably, the number of investigated seasons is
notenough until fairly stable averages are discerned.
Many published study plot censuses covering peri-
ods of about ten years have been considered long-
term enough. Awaiting comprehensive analyses of
this ”long-term problem”, the community data from
Birdsong Valley will be presented not only for the
40-year period as a whole but also for each of the
four ten-year periods. This may provide a prelimi-
nary idea of the reliability of the information based
on 10-year periods. The more or less appropriate and
partly interrelated community parameters most of-
ten used have been calculated (Table 4). As indicated
in the table, the four nest-box years have been
discounted for some parameters.

The size of the whole community

The size of the community has fluctuated signifi-
cantly (Table 3) between 103 and 158 territories
(nest-box years excluded). The average size does not
differ from those of the four separate decades; nor do
the latter differ among themselves (Table 4). The
community shows an increasing, albeit insignifi-
cant, trend over the 40-year period, from around 115
to around 130 territories (Fig. 12). The changing
trends of the separate decades differ in their direc-
tions and they are also insignificant. The coefficients
of the density variation (the CV-values) are low
throughout and furthermore in agreement with those
characteristic of southern communities in northern
Europe (Jarvinen 1979).

The number of species

The average number of species remained relatively
stable throughout the study although there is a sig-
nificant difference between the first two 10-year
periods (Table 4, p<0.01). This difference is ques-
tionable because some species may have been over-
looked during the first three seasons of the first
decade when relatively few census visits were made

(see Methods and Table 1). This might also explain
the higher coefficient of variation in the number of
species, CV(S), of the first ten-year period com-
pared to the three subsequent ones. The average
value of the four periods, including the whole 40-
year period, is significantly higher than the average
of the nine southern study plots (plot B1=Birdsong
Valley excluded) in Europe in Jarvinen’s (1979)
review (p<0.05). The reason might be that our plot is
an isolated ”island” in the open farmland and there-
fore rather effective in attracting sparse species,
when they happen to appear in the surrounding
region during the spring migration. This promotes
an increase in the variation of species richness.
Moreover, it is a general experience that CV(S) is
almost exclusively affected by the rare, so-called
”in-and-out” species (Jarvinen 1979).

The species turnover

So far, only eight species, i.e. about 40 per cent of the
average total number of species (Table 3), have been
stationary every year in Birdsong Valley. This indi-
cates that a considerable species turnover has taken
place. The latter has been calculated, as a percent-
age, according to the generally used formula
T=100(I+E)/0.5(S1+S2)t, where I and E are the
number of immigrating and emigrating species, re-
spectively, S1 and S2 are the number of stationary
species in the first and second season, respectively,
and t is the number of years between the compared
seasons. This method of describing the change in
species composition between years has mostly been
applied when studying island biogeography. As
mentioned previously, the Birdsong Valley is an
”island”, surrounded not by water but agricultural
land. Therefore we have chosen to adopt the same
technique.

The species turnover between successive years
(t=1) is shown in Table 4 as average values. This
index is related to the CV(S) (Jarvinen 1979) but,
unexpectedly, the species turnover rate in our study
area does not significantly exceed those of other
plots in Europe. It varies between 4.4% and 50% and
there is no significant trend over the 40-year period
(Fig. 8).

According to Wiens (1989b), determining the
turnover rates is not an easy matter due to a variety
of problems. These are mainly due to (1) sampling
errors arising when species numbers are established
by one or few censuses only or at times separated by
intervals of varying lengths, and (2) inclusion in the
species lists of species which are not true members
of the community. These errors are all negligible in
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Table 4. Selected parameters of the bird community in Birdsong Valley given for each of the four ten-year periods
as well as for the entire 40-year period.
Valda parametrar som karakteriserar fagelsamhdllet i Fagelsangsdalen, dels for var och en av de fyra tio-
drsperioderna, dels for de sammanhdllna 40 dren.

1953-1962 1963-1972 1973-1982 1983-1992 1953-1992
N 119.4%11.1 117.3+14.7* 127.2+18.7 127.8+£12.8 123.6+14.6*
CV(N) 9.3 12.4% 14.8 9.9 11.9%*
b +2.072 —4.800* -0.109 —0.982 +0.310%*
r +0.568, n.s. -0.613, n.s. -0.017, n.s. -0.234, n.s. +0.255,n.s.
S 18.5+2.3 21.2t1.6 20.8+2.0 20.0+2.1 20.1+£2.2
CV(S) 12.6 7.6 9.6 10.5 11.1
T 20.5+8.8 20.0£7.4 18.7+6.5 27.4+13.6 21.7£9.7
H’ 1.11£0.06 1.1940.04°* 1.160.04 1.15+0.04 1.15+0.05*
CV(H’) 4.9 3.5% 3.8 3.5 4.5%
r 0.88+0.02 0.894+0.03* 0.88+0.01 0.8910.01 0.8940.02*
Ccv@J) 2.4 2.9% 1.4 1.4 1.9*
\% 0.68** 0.35% 0.29 0.98 0.73*
NewS 5 6 4 4 19
MaS Ph.trochilus F.coelebs F.coelebs F.coelebs F.coelebs
S.borin Ph.trochilus S.borin S.borin Ph.trochilus
F.coelebs L.luscinia Ph.trochilus Ph.trochilus S.borin
L.luscinia S.borin L.luscinia L.luscinia L.luscinia
L The four nest-box years excluded. De fyra holkaren franriknade.
£k The three first years (1953-1955) discounted. De tre forsta dren (1953—1955) franrdknade.
N Number of mapped territories (meantSD). Antalet karterade revir (medeltal£SD).
CV(N) Coefficient of variation (100xSD/N). Variationskoefficienten i procent.
b Slope of linear regression of community size on time. Bestdndsstorlekens genomsnittliga dndring per ar.
r Coefficient of correlation of the linear regression above. Korrelationskoefficienten for bestandsdindringen.
S Number of stationary species (mean+SD) Antalet bofasta arter (medeltalSD).
CV(S) Coefficient of variation (100xSD/S). Variationskoefficienten i procent.
T Species turnover rate, mean+SD of comparisons between successive years (t=1).
Artomsdttningen, medelviirde£SD, baserad pa jimforelser mellan varandra pdféljande ar.
H’ Shannon’s index of diversity (meantSD). Shannon's diversitetsindex (medelviirde£SD).
CV(H’)  Coeffient of variation of the diversity index (100xSD/H’). Diversitetsindexets variationskoefficient i procent.
r The evenness component of species diversity (H’/logS). Artforekomstens ”jimnhetsindex”.
Ccv@) Coefficient of variation of the evenness value. "Jdmnhetsindexets” variationskoefficient i procent.
\% The variance ratio. Varianskvoten.
NewS Number of new species after 1953. Antalet nytillkomna arter efter 1953.
MaS The most abundant species listed according to population size.

De fyra vanligaste arterna ordnade efter populationsstorlek.

our case, where the counted species are throughout
represented by mapped territories at intervals of one
year.

The relative turnover value in Birdsong Valley
increases with increasing interval between the com-
pared years, showing a close and linear relationship
(Fig. 9). A similar increase of turnover rates was
found by Abbott (1978), Jones & Diamond (1976)
and also by Svensson et al. (1984), who analysed a
20-year census material from northern Sweden and
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discovered a peak for intervals of 13 to 14 years,
after which a decline was observed. Our sequence of
turnover values shows no tendency to peak so far.
The slope of the regression equation, 0.75% (Fig.
9), corresponds to the average increase in turnover
rate following each addition of one year to the
interval between the compared years. In theory, a
total turnover (100%) is expected at intervals slight-
ly exceeding 100 years. In other words, only few of
the bird species present in the study area in the 1950s



are expected to be found there around 2050, provid-
ed that the average number of species remains the
same. However, the steady rise in the turnover with
increasing interval, as shown in Fig.9, is expected to
level off. The diagram indicates that this process
may have started.

So far, only eight species (i.e. about 40 per cent of
the average total number of species, Table 3) have
been permanently breeding in Birdsong Valley, thus
contributing nothing to the turnover of species and
putting an upper limit to turnover rates, i.e. 60 per
cent in our case. This level will be reached around
the turn of the century according to the regression
line of Fig. 9.

The described rise in turnover values with increas-
ing interval between compared years is rather mod-
erate (Fig.9), because the number of occasionally
appearing species do not increase when intervals are
protracted. As a consequence, when calculating the
turnover rate between successive years by dividing
the ”interval turnover” by t, the result will of course
decrease with longer intervals as demonstrated by
Jones & Diamond (1976).

Obviously, most of the species turnover is caused
by the occasionally occurring species which are
stationary in the study plot for one or several years
at a time. The turnover concept has therefore been
considered "ecologically trivial” (Williamson 1983),
and changes in total species number may be of little
importance unless they reflect the “core” of the
community, i.e. the appearance or extinction of
species which will be or have been long-term sta-
tionary with no or only few absence seasons (Wiens
1989b). In Birdsong Valley, two such species have
become extinct, Emberiza hortulana and Carduelis
cannabina, and probably also the recently vanished

Anthus trivalis (absent also in 1993). Three species
have immigrated, Sturnus vulgaris, Sitta europaea
and Carduelis chloris. The recently appearing Tur-
dus pilaris (present also in 1993) probably belongs
to the long-term immigrants. This means an “eco-
logically significant” or long-term annual turnover
rate of about 1% (the number of immigrating and
vanishing species (8) divided by the average total
number of species (20.1) and the number of intervals
(39)).

After the starting year of 1953, 19 new species
have been stationary in the plot for at least one
season, and they are rather evenly distributed over
the four decades (Table 4). A clear decline might
have been expected. On the other hand, the island”
character of the study plot and the dynamics of the
north European bird fauna (Jarvinen & Viisénen
1977, Jarvinen & Ulfstrand 1980) may explain the
documented steady supply of new species as well as
making it likely that new species will settle during
the fifth decade of the census work.

Other community parameters

The calculated community parameters, expressing
species diversity and evenness with their coeffi-
cients of variation, are shown in Table 4. The indices
of the four 10-year periods conform nicely, the only
exception being the H’-value of the first decade,
which is smaller than those of the subsequent two
decades (p<0.05 and p<0.01). As this index is de-
pendent on the number of species, the difference
might partly be a consequence of the too few census
visits to the plot during the first three years.

The four most abundant species, according to their
average numbers during the 40 years, were also the
most common ones during each of the 10-year
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periods (Table 4). Only their abundance ranks have
changed.

Taken together, the community parameters pre-
sented in Table 4 give the impression that the bird
community of Birdsong Valley has remained rather
stable throughout the 40-year period. Moreover,
each of the successive 10-year periods tells largely
the same story, which means that they have been
long-term enough to give a "true” characterization
of the structure and dynamics of the community.
This is a consequence of the fact that the ups and
downs” of the bird numbers have been rather evenly
distributed over the 40-year period as has the traffic
of the ”in-and-out” species (Fig. 8, Table 4). In spite
of this, it is premature to conclude that the general
structure of the bird community has totally escaped
any radical change, as will be demonstrated in the
following section.

Comparing the species fluctuations
The variance ratio test

Jarvinen’s (1979) variance test has been applied by
calculating the variance ratio V to get an approxi-
mate idea of how the species fluctuations of the
community are interconnected. (V=the ratio of the
sum of the variances of the species densities and the
variance of the sum of the species densities.) A V-
value exceeding unity indicates that the species tend
to covary negatively (compensatory fluctuations)
whereas V less than unity suggests that the positive
covariations predominate (parallel fluctuations). The
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results of this kind of test are not easily interpreted,
as has been demonstrated by James & Boecklen
(1984) and Schluter (1984), who also suggested
more elaborate calculations in order to avoid misin-
terpretation.

The V-value of the 36 years (after discounting the
four nest-box years) is 0.73, which should indicate a
slight preponderance of parallel fluctuations in the
community. Restricting the calculation to only the
19 regularly occurring species does not affect the
ratio (V=0.74). The V-value does not deviate enough
from unity to exclude the possibility that the species
populations in general fluctuate independently. The
established correlation matrix including the 19 reg-
ularly occurring species (171 species pair compari-
sons) reveals that only 62 pairs (36%) covary signif-
icantly, 28 of which show opposing (compensating)
and 34 parallel fluctuations (Table 5). Obviously, the
two types of covarying pairs of species tend to
counterbalance one another, but no conclusion can
be made as to the effect of this on the numerical value
of V.

The variance ratios of the four ten-year periods
differ a great deal (Table 4), although their numerical
values are all less than unity, two of them consider-
ably less. The V-tests thus indicate that parallel
fluctuations prevail over opposing (compensating)
ones. As far as the V-test can be considered trustwor-
thy, there is apparently niche space enough in the
valley to allow the population sizes to vary inde-
pendently and for groups of species to react in a
common way to environmental factors. In other



Table 5. Trends of species to fluctuate in parallel (+) or to opposing directions (-) from year to year. Bold symbols
denote statistically significant trends (p<0.05). The species are listed in accordance with their grouping in the
dendrogram of Fig. 10, with the species groups A and B separated.

Arternas tendens till samvariation (+) eller motsatt variation (=) fran dr till ar. Feta symboler betyder statistiskt
sdaker tendens (p<0.05). Arterna éir uppradade pda samma séitt som i gaffeldiagrammet i Fig. 10 med artgrupperna

A och B atskilda.

A B

Tm Sv Tt PA Pc Er PR Fc Ap Hi Sa Fh Cc LI Sb Pp Sc Pt At
Turdus merula...................co...... i
Sturnus vulgaris ....................... + ;.
T. troglodytes ..........ccocueeuenennen. + o+
Parus major + + +
Parus caeruleus ......................... + + + + .
Erithacus rubecula .................... + - + + + .
Prunella modularis ... + + + + + + .
Fringilla coelebs........................ + + + + + - 4+ .
Acrocephalus palustris .............. + + - + + + + .
Hippolais icterina + + - - - - 4+ + +
Sylvia atricapilla - + - + + + + + +
Ficedula hypoleuca ................... - - - + - + 4+ - - - - L
Carduelis cannabina..... + - - - - + 4+ - - + - + .
Luscinia luscinia ....... - - - - - 4+ - - - 4+ - + + .
Sylvia borin......... + + - - - - - + + + - + - +
Parus palustris + - - - = - - - - - = + + + + .
Sylvia communis ........... - - - - - 4+ - - - 4+ - + + + + o+ .
Phylloscopus trochilus .. - - = - -+ - = = = = -+ + + + +
ARThUS trivialis' . coses s msi s - - - - -+ - - - - = + + + + + + +

words, interspecific competitive interactions should
not in general play an important role in the valley.
There are, however, fluctuation patterns which indi-
cate that such interactions should not be disregarded,
as will be shown later.

Jarvinen (1979) calculated the variance ratio of
this community using Enemar’s (1966) census re-
sults from 1953 to 1962 and found V=2.81, a surpris-
ingly high value compared to those presented above.
This discrepancy could be a consequence of the
altered census results following the reevaluation of
the species maps (see Methods). This has been
checked by comparing the V-values of the old and
new figures of the seven seasons of 1956-1962
(1953-1955 had too few census visits). In fact, the
variance ratio decreases from 1.79 before to 0.68
after the reevaluation. This effect of the change from
5 to 3-clusters is surprising and deserves further
investigation.

The cluster analysis
The degree of resemblance of the fluctuation pat-

terns between the species populations has been the
subject of a cluster analysis, according to the model
developed by Cody (1974), to indicate the niche
overlap among the species of a community. The
correlation coefficients (r) have been calculated for
all pairwise combinations of the 19 almost regularly
occurring species and accepted as a measure of the
degree of covariation. The character of the correla-
tions (positive or negative), together with indicated
signficance level, is shown in Table 5. The cluster
analysis involves a successive pooling of species
populations, which means the introduction of a
problem especially in cases when a sparse species is
added to an abundant one. The reason is that the
fluctuation pattern of the new, pooled population is
not equally affected by the original populations,
which it should be. To compensate for this bias and
following Enemar et al. (1984), the population num-
bers of all original species as well as the pooled
”species” have been transformed into proportional
values (P), according to the formula P=(X-—Xmin)/
(Xmax—Xmin), where X is the population size of a
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certain year, and the Xmax and Xmin are the peak
and bottom values, respectively, of the investigated
period. The P-values thus fluctuate from zero to
unity for all populations. The resulting groupings of
the species according to their "fluctuation relation-
ships” are shown in the dendrogram in Fig. 10.

The dendrogram results in two groups of species,
A and B, which covary negatively and significantly
(r=-0.519). Group A is rather heterogeneous and
consists of two unconnected species, Hippolais icte-
rina and Sylvia atricapilla, one ”dense” cluster of
five species, and two species pairs. These three
groups show insignificant covariation. Cluster B is
more condensed compared to A and consists of one
cluster and one species pair.

The dendrogram in Fig. 10 reveals two interesting
facts. The first one is that all species which have
increased significantly in number during the 40-year
period (Table 3) are found in species group A of the
dendrogram, whereas the decreasing ones are gath-
ered in group B. The species which show only
insignificant trends are divided between the groups
in the same way, the only exception being Erithacus
rubecula, which has landed in group A in spite of its
weak and insignificantly decreasing trend. The sec-
ond fact is that the majority of the species of group
A are residents or short-distance (European) mi-
grants with winter quarters in western or southern
Europe, whereas most species of group B are long-
distance migrants destined for tropical Africa. These
two facts taken together suggest that factors operat-
ing outside the breeding season, such as the survival
rates in the winter quarters and along the migration
routes, are of dominating importance for the number
of birds gathering to breed in the valley.

Three species, Acrocephalus palustris, Carduelis
cannabina, and Parus palustris, are significant ex-
ceptions from the established relation between the
wintering and migration ecology on the one hand,
and the fluctuation pattern on the other. They disturb
the interpretation above, unless the reasons for their
allocation to ”wrong” species groups could be found.
Such reasons are in our opinion possible to trace.
A.palustris is definitely a tropical migrant. In con-
trast to its fellow long-distance migrants, it has
undergone a significant population increase in the
valley. This is apparently a consequence of its well-
known large-scale increase that cannot have any-
thing to do with the winter conditions in Europe. The
numerical value of the rising slope is next to that of
Fringilla coelebs, to which A.palustris thus hap-
pened to be connected in the dendrogram. The short-
distance migrant C.cannabina decreased signifi-
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cantly and landed among the declining tropical mi-
grants in species group B, obviously without sharing
the factors that may have depressed the population
numbers of group B during the non-breeding season.
As suggested above, the reduction of the population
size is a reflection of a general decrease possibly
caused by a persistent change in the structure of the
farmland. The third "misplaced” species is
P.palustris, a declining resident which could hardly
have anything in common with the tropical migrants
as concerns the cause of the decrease. In contrast, its
two congeners have increased significantly in pop-
ulation size (Table 3) and may gradually have more
or less ousted the Ppalustris from the valley. It is
known that this species is inferior to P.caeruleus in
the competition for the nesting-holes, which are too
narrow for Pmajor. Accordingly, the two small
Parus-species show opposing fluctuations (r=—0.34,
p<0.05). After all, the conclusion is that the three
“misplaced” species do not provide justification for
refraining from interpreting the dendrogram a step
further.

Needless to say, the population fluctuation pat-
terns in the valley are influenced by a large number
of factors operating within as well as outside the
breeding season. Some of them may be of little
importance (e.g. random events, census errors) while
others have a penetrating power. Unfortunately, the
former may provide a “noise” that disturbs the
analyser when trying to identify the latter. As men-
tioned above, the access to a very long-term series of
observations of a constant quality may cause the
principal factors to be revealed even in a noisy
context. The construction of the dendrogram, as
presented above, may be an example of this.

According to Fretwell (1972), many studies sup-
port the proposition that the non-breeding season is
of primary importance in the regulation of bird
numbers. It is known since long that the weather
situation during winter time in Sweden and western
Europe affects the population sizes of the resident
species and the short-distance migrants. It is not
surprising, therefore, to find that the five species at
the top of the dendrogram are closely connected and
that the two species next in line, Erithacus rubecula
and Prunella modularis, covary nicely. It is reason-
able to think that the tropical migrants are also
affected by common factors in the non-breeding
season, although possibly in a less homogeneous
manner, due to the spread caused by the widely
extended wintering areas and the protracted migra-
tion routes. The proposed interpretation of the den-
drogram also conforms with the views presented by
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Troglodytes troglodytes
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Parus caeruleus

Erithacus rubecula

Fig. 10. Dendrogram showing the group-
ing av the 19 most abundant species ac-
cording to the degree av similarity, ex-
pressed as the correlation coefficients (r),
of their density fluctuations in Birdsong
Valley 1953-1992. The derivation of the
dendrogram (see text) unveils two “fluc-
tuation groups”, A and B, which covary
negatively. S=residents and short-distance
(European) migrants, T=tropical (Afri-

S(+)  Prunella modularis can) migrants. These letters are followed
i o by plus or minus signs to denote increas-
q " Fringilla coelebs ?ng and]df?crcafsingrll‘rhend:s, respcctiyc:hly,
Ts . in population size. e signs are within
A Exfreg el palusity braikzls when slatisticall)% insignificant
T(+)  Hippolais icterina (cf. Table 3). Level of significance of
T/5(0) o covariation is denoted by asteriscs (¥, ¥,
. Sylvia atricapilla ##%=p<(.05, 0.01, 0.001).

v T(-) Ficedula hypoleuca Gaffeldiagram som visar hur de 19 talri-
M s. kaste arterna i Fagelsangsdalen kan pa-
Carduelis cannabina ras thop med utgdngspunkt fran hur lika
g T- Loscin 5 % de har fluktuerat i antal (samvarierat)

uscinia luscinia . . i ..
genom dren. Dd samvariationen dr sta-
Sylvia borin tistiskt sciker iir detta markerat med stjérn-
tecken, *, ju fler desto sikrare. Det hela
Parus palustris resulterar i tva grupper, A och B, som
Sylvi ; visar klar tendens att variera pa ett mot-

ylvia communis " o :
satt sdtt. S=stannfaglar och kortdistans-
Phylloscopus trochilus flyttare (vinterkvarteri Europa), T=lding-
distansflyttare (vinterkvarter i tropiska
Anthus trivialis Afrika). Dessa bokstdver atfoljs av plus-
P S T T S S R S S S eller minustecken, vilket anger okning
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Alerstam & Hogstedt (1982). They maintain that
small land birds occurring at northerly latitudes,
where Birdsong Valley is located, are mainly limited
by the non-breeding niche space.

It is of course possible that factors operating
during the breeding season have also been of some
importance. As suggested above, a successive hab-
itatalteration may have caused part of the successive
change in the composition of the community, al-
though it is hard to see how the habitat structure has
in general improved for the resident and short-
distance migratory species, while at the same time
deteriorating for the tropical migrants. Competitive
interactions may have been involved, as suggested
for the Parus-species above. Such processes are not
easily established through observations of pair num-
bers only, i.a. by recording opposing fluctuation
patterns. According to the V-test, such patterns —
although frequently occurring — do not dominate in
the community. When examining the matrix (Table

resp. minskning i populationsutveckling-
en. Tecknen har satts inom parentes, da
trenden dr statistiskt osdker.

5), it becomes clear that the opposing fluctuations
predominate in the lower left square, where the
species of group A (mainly residents and short-
distance migrants) are compared with those of group
B (mainly tropical migrants). Accordingly, the whole
of species groups A and B show opposing and highly
significant covariation (r=—0.52, p<0.001, Fig.10),
indicating possible competitive interactions between
the groups (cf. Jirvinen 1980, Alerstam 1985). This
fact provides some cues which will be dealt with
further under the next heading.

In their 20-year study of the dynamics of the
Swedish mountain birch forests, Enemaretal. (1984)
found a corresponding grouping of the species in
accordance with their wintering areas, although these
species groups did not covary negatively. Other
cluster analyses have revealed no or only few syn-
chronic fluctuations related to common wintering
arcas (Holmes et al. 1986 (mapping 10 ha), Solonen
1986 (mapping 30 ha), Jirvinen & Rajasirkkd 1992
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(line transects), Hogstad 1993 (mapping 100 ha)).
One reason for this lack of synchronic fluctuations
may be that the investigated periods have not been
longenough (16, 10, 8, and 12 years, respectively) to
compensate for the background noise of stochastic
and other origin. In contrast, Tomialojc & Wesolo-
wski (1990) report, based on their ten years of
extensive mapping censuses in the primaeval tem-
perate forest of Bialowieza in Poland, a ’significant
negative correlation between changes in abundance
of the whole group of tropical migrants and that of
the residents”, although such correlations were ex-
tremely rare” in their data when the separate species
were compared pairwise. They considered the rea-
sons for the opposing fluctuations between the mi-
grants and the residents as unclear. Finally, Morozov
(1993) found that species with similar migratory
habits tended to fluctuate in parallel in a south-taiga
bird assemblage, although his conclusion was based
mainly on variance ratio tests.

On the other hand, communities may of course
differ as to the dependence of their species popula-
tions on the varying conditions in the winter quarters
(cf. Hogstad 1993). Svensson (1985) and Holmes &
Sherry (1988) stress that we know so little about the
habitat events and the ecology of the migrants in the
tropical/neotropical quarters that observed correla-
tions concerning i.a. long-term population trends
must be interpreted with great care. We agree, al-
though we still believe that the changing conditions
during the long wintering and migration periods
could not be disregarded as important factors influ-
encing the short-term population fluctuations in the
breeding area.

Why have the residents and short-distance
migrants been the winners?

As shown by the dendrogram in Fig. 10, most of
group A consists of S-species (residents and short-
distance (European) migrants) and most of group B
of T-species (tropical migrants). In the following
analysis, all S-species and all T-species are kept
together, i.e. also those species are included that for
specific reasons departed from their "migratory rel-
atives” and landed in the “wrong” group in the
dendrogram. These new S-species and T-species
groups are negatively and significantly correlated
(Fig. 11), a relation that might indicate that these
changes are interdependent. How is it then, that the
T-species tend to decrease in number when the S-
species increase, and vice versa?
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Herrera (1978) found that the proportion of trop-
ical migrants in the passerine bird communities in
Europe shows an increasing gradient from south to
north. He concluded that the number of tropical
migrants settling in the breeding area is dependent
on the amount of available resources not used by the
resident birds. Accordingly, the winter survival of
the resident birds was the main factor determining
the number of tropical migrants entering the breed-
ing area. O’Connor (1981) found good support for
Herrera’s model when analysing the population fluc-
tuations recorded by the Common Bird Census
Scheme for farmlands in England. Similar views
have been put forward also by Berthold (1990).

There are reasons to consider Herrera’s interpreta-
tions when analysing what has happened in Bird-
song Valley. We differ from Herrera in that we use
the whole S-species group as “residents”. The rea-
son for this is, first, that there is no sharp distinction
between the residents and the short-distance mi-
grants, and second, that most short-distance mi-
grants like the residents settle to breed in the valley
before the tropical migrants arrive. Thus, the more of
established territories of the S-species in the valley,
the fewer T-species will be able to settle there, and
vice versa, giving rise to the opposing correlation
shown in Fig. 11. This model obviously involves an
element of interspecific interaction.

The analyses of Herrera (1978), 0’ Connor (1981),
and Berthold (1990) were based on community
structure and dynamics recorded at the regional
scale. Itis easily suspected that the mentioned inter-
play between the species groups could hardly be
possible to record within the community of such a
small study plot as ours. However, the following
facts may have helped. First, the very limited spatial
scale has been replaced by an extended time scale.
Second, the community density has not changed
significantly over the 40 years, which indicates that
the (not necessarily saturated) carrying capacity of
the valley has remained around a constant level.
Third, the habitat ends where the fields start along
the boundaries of the long and narrow plot. As a
consequence, the established territories of most S-
species cannot generally be expanded beyond the
boundaries to compensate for possible losses to the
arriving T-species. Most adjustments have to take
place within the plot, with increased resistance to
intruders as a consequence. Some support for this
interpretation is provided by Reed (1982), who
demonstrated increased interspecific territoriality
on an island compared to that on the adjacent main-
land.
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Fig. 11. The correlation between number of mapped tropical
migrants (T-species) and residents and short-distance mig-
rants (S-species) during the breeding season in Birdsong
Valley. The negative correlation is significant (y=82.7-0.31x,
r=-0.45, df=34, p<0.01).

Diagram som visar sambandet mellan antalet karterade revir
av tropikflyttare (T-species) d ena sidan och av stannfaglar
och kortflyttare (S-species) a den andra. Linjen visar hur i
genomsnitt antalet tropikflyttare minskar i Fagelsangsdalen
ndr den andra artgruppen okar. Sambandet ir statistiskt
sakerstallt.

The groups of S-species and T-species have shown
diverging long-term trends (Fig. 12). The S-species
have increased at the expense of the T-species from
about 38% of the community in the early 1950s to
about 57% 40 years later. Together with the ”extinc-
tion” and immigration of some species, this is the
most remarkable event that has happened in the
valley.

The rising numbers of the S-species might have
been caused mainly (1) by increasing recruitment to
the plot due to a possible and successive habitat
improvement and (2) by increasing non-breeding
survival. It is well-known that the survival rate of
many S-species is affected by the weather during the
winter. This has been preliminarily investigated by
plotting the yearly mean temperatures of the critical
winter months (January, February, and March) in the
neighbourhood of Birdsong Valley (the meteorolog-
ical station at the town of Lund, (SMHI 1954—-1993))
against the size of the S-species group the ensuing
breeding season (Fig. 13). Asignificant and positive
correlation was found. The milder the winter, the
more of S-species territories in the valley. Moreover,
according to the meteorological station of Lund the
winter periods have become significantly milder
from a mean temperature of about —1.5°C in the
early 1950s to +1.5°C in recent years (Fig. 14). This

trend is supposed to be representative for north-
western Europe (cf. Berthold 1990). Taken together,
the information in Figs. 12, 13, and 14 indicates that
the successively increasing size of the S-species
group in the valley could be due to increased non-
breeding survival as a consequence of a successive
amelioration of the winter climate. Other factors
mentioned earlier could also be involved (intensi-
fied winter feeding in the region, increased repro-
ductive output due to ongoing habitat change in the
study area).

The declining trend of the T-species might have
been caused by (1) increased mortality during mi-
gration and wintering, (2) decreased reproductive
success due to a possible deterioration of the habitat,
or (3) the increasing numbers of S-species already
established in the valley when the T-species arrive
(the "Herrera-effect”). We do not know anything
about whathas happened of importance in the present
context in either Birdsong Valley or in the tropical
winter quarters including along the migration routes.
However, according to the recent account by Svens-
son (1993), none of the investigated tropical mi-
grants have decreased in southern Sweden, as shown
by point counts from 1975 through 1992. In contrast
to what has happened in Birdsong Valley, some T-
species have even increased, among them Sylvia
borin, Phylloscopus trochilus, and Ficedula hypo-
leuca. This indicates that the down-trend of the T-
species in our plot cannot simply be explained by a
declining supply of returning birds in the spring. In
our view, the ”Herrera-effect” is responsible for
most of the T-species’ decrease.

The discrepancy between the results of the point
counts (Svensson 1993) and our mapping may partly
be explained by the fact that the mapping censuses
only count the territorial males whereas the point
counts also include the non-territorial or "floating”
ones. The latter are expected to consist in part of T-
species males which have been ousted from the high
quality habitats (cf. also Wilcove 1988, Terborgh
1989). This has consequences for the methodology
of regional monitoring programmes but they will not
be treated further in this context.

It is temping to accept that interspecific exclusion
contributes to shape the species composition of our
bird community, as it allows a rather quick response
of the one species group to the density change of the
other. This means, however, that we must accept
concepts as community saturation, carrying capaci-
ty and equilibrium, which all are, together with that
of interspecific competition, controversial (cf. e.g.
the reviews by Martin 1986, Wiens 1989a,b). The
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Fig. 12. Diagram showing the successive increase of the residents and the short-distance migrants (A), and the simultaneous
decrease of the tropical migrants ([J) in Birdsong Valley. The total community (®) remains at a relatively constant level. The
figures of the four nest-box years are excluded. The equations of the regression lines are for A y=43.0+0.76x, r=0.58, df=34,
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Diagram som visar hur stannfaglar och kortdistansflyttare (A) ékat medan tropiska flyttare (1) minskat under dren i
Fagelsangsdalen. De genomsnitiliga tendenserna dr utmdrkta med linjer och dir statistiskt siikra. Hela fagelsamhdillet (®) har
hallit sig ungefir pd samma nivd, dvs den svagt stigande tendensen dr icke statistiskt sciker:

status of our community in these respects has not
been established. The nest-box experiment men-
tioned above (Enemar et al. 1972) only indicated
that the species populations in general fluctuate
independently of each other in a probably unsaturat-
ed community. The variance ratio test described
above does not contradict this view. Many census-
takers have arrived at the same conclusion after
mapping passerine bird communities (e.g. Roten-
berry & Wiens 1980, Enemar et al. 1984, Svensson
etal. 1984, James & Boecklen 1984, Alerstam 1985,
Mountainspring & Scott 1985, Holmes et al. 1986,
Hogstad 1993, Morozov 1993). On the other hand,
many of the cited investigations have been short-
term, perhaps too short-term, for the density changes
caused by interspecific exclusion to be significantly
conspicuous. This supposition is supported by the
results from each separate 10-year period in Bird-
song Valley, only the last of which shows a signifi-
cant negative correlation between the groups of the
T- and S-species (r=—0.649, p<0.05).
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In contrast, the results of a large number of remov-
al experiments indicate that the density in many
communities may be at least near the limit set by the
carrying capacity. The conclusions are based on the
fact that new birds appear and settle in the vacated
areas after the original territory-holders have been
removed (cf. Edwards 1977, Monkkonen 1990, with
references). The design of the experiments and the
interpretations are often directed to the intraspecific
part of the competition problem, although interspe-
cific exclusion has also been suggested or docu-
mented (e.g. Orians & Willson 1964, Hogstad 1975,
Svensson 1978a, Garcia 1983).

The S- and T-species as competitors do not meet
on equal terms. The T-species arrive in the valley
when the S-species are already established and may
even have started breeding. Although being first
does not guarantee dominance in an interspecific
conflict (e.g. Ulfstrand 1976, Svensson 1978a), the
general experience is that a territory owner stands
strong againstan intruder. Therefore we think that an
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Fig. 13. The number of mapped residents and short-distance migrants (the S-species group) in the breeding season in Birdsong
Valley as a function of the mean temperature of the preceding winter (Fig. 14). The correlation is significant (y=56.9+2.6x,

r=0.44, df=37, p<0.01).

Diagram som visar sambandet mellan antalet karterade stannfdglar och kortdistansflyttare under hiickningstiden i Fagelsangs-
dalen och medeltemperaturen under den foregdende vinterperioden (Fig. 14). Linjen visar att ett statistiskt sikert positivt
samband genomsnittligt foreligger: hogre vintertemperatur féljs av fler hickande par av artgruppen.

increasing number of territorial males of S-species
in the valley prevents individuals of the T-species
from settling there, all the more as the competitive
interactions might have been intensified due to the
shape and isolated status of the valley, as suggested
above.

To sum up, the hypothesis best explaining the
conversion of the species composition in Birdsong
Valley is the one conforming with Herrera’s (1976)
model. The indicated successive amelioration of the
winter climate together with a possible increase in
winter food resources might have been followed by
a concomitant increase in the winter survival rate of
the residents and short-distance migrants. This sce-
nario could have caused the documented successive
rise in number of breeding pairs of this species group
and presumably by competitive exclusion caused
the likewise established successive decline in the
number of breeding tropical migrants. The survival
rate in the northern wintering quarters therefore
seems to be one important, perhaps the most impor-

tant, factor that has governed the long-term dynam-
ics of the bird community of Birdsong Valley over
the first 40 years of investigation.

Comparison with other long-term census
investigations

The number of long-term study plot investigations
based on territory mapping in wooded habitats is
steadily increasing, and those covering about 20
years or more will be briefly mentioned here. A large
number of them are ”hidden” in large-scale bird
census or monitoring programmes organized on a
national basis, such as the Common Bird Census in
Great Britain (Williamson & Homes 1964, O’ Connor
1985) and the breeding-bird monitoring programme
in Sweden (Svensson 1992). The published long-
term studies of single plots mostly discuss the estab-
lished changes of the bird numbers in relation to the
often considerable habitat alterations in the plot.
They may also discuss to what extent the plot reflects
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Birdsong Valley 1954-1992. The increasing linear regression of the mean temperature upon time is significant
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Variationen i dygnsmedeltemperaturen for vinterperioderna, jan.—mars, i néirheten av Fagelsangsdalen (den
meteorologiska stationen i Lund) 1954—1992. Linjen markerar den genomsnittliga temperaturdkningen under
perioden, omfattande ca 3° fran periodens bérjan till dess slut, en statistiskt siker fordndring.

the fluctuations taking place on a regional scale, less
so the regulating mechanisms within the communi-
ty, such as interactions between species populations.
The latter problems have been considered to a great-
er extent in census studies of shorter duration. They
have been referred to in various contexts above.
Kendeigh (1982) still has the "long-term lead”
with the presentation of a 24 ha study plot in Illinois,
censused over 50 years from 1927 through 1976.
Like our study area, his plot is an island in a large
arcaof farmland. A23 ha plotin Connecticut (Askins
& Philbrick 1987, Askins 1990) was investigated for
32 years. The fluctuation patterns of each of the
long-distance migrants, short-distance migrants, and
permanent residents were presented. There was no
tendency to opposing trends between these catego-
ries as in the community of Birdsong Valley. A 6 ha
plot in West Virginia was censused over a 36-year
period, including 22 consecutive years (Hall 1984).
The first 20 years of census results of the 10 ha plot
in New Hampshire referred to above have shown
that the species populations fluctuate largely inde-
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pendently of one another and that food was mostly
limited except during the seldom occurring caterpil-
lar irruptions (Holmes 1990).

Beven (1976) describes the breeding community
of a British dense oak-wood plot of 16 ha over 27
years. Interestingly, he noted a decline in Phyllosco-
pus trochilus, which he ascribed to the gradual
habitat change involving increased maturity of the
trees. This may have resulted in more nest holes,
explaining the increase in number of nesting Parus
species and Sturnus vulgaris. Other British oak-
wood censuses are those of Price (1961, 40 ha, 34
years), which were restricted to the warblers only,
and of Yapp (1969, 87 ha, 18 years), who used a
transect census instead of territory mapping. In the
Netherlands, Jansen & de Nie (1986) investigated a
50 ha mixed woodland plot by territory mapping
over 30 years.

It is obvious that the earlier mentioned long-term
census projects differ as to the precision in the
census work and to the quality and constancy of the
investigated habitats, facts that hamper fruitful com-



parisons. Some common experiences as well as
opposing results seem nevertheless interesting. In
the near future we can surely expect more of such
information from the large number of long-term
projects, which since long are going on all over the
world.

Comparison with a similar study plot in the
neighbourhood

Enemar (1966), referring mainly to the productive
habitat of Birdsong Valley and the low coefficients
of variation of its community, supposed that the
study area was maximally populated or nearly so
throughout the investigated 10-year period. He con-
cluded that the area must be considered to be rather
ineffective in showing the population fluctuations
occurring in the wooded terrain of the surrounding
landscape, at least as concerns the abundant species.
A comparison between the fluctuation patterns in
Birdsong Valley and a similar study area not very far
away could be informative in this context. Moreo-
ver, Holmes et al. (1986) stress that replicate plots
within the region are always necessary to distinguish
regional from local causal factors. In fact, there is
such an area, Borgen, near the town of Landskrona,
located about 30 km to the northwest of Birdsong
Valley. Its bird fauna was censused by Alerstam
(1985) during the 11-year period between 1969 and
1979.

The Borgen area is of about the same size (12 ha)
and structure as the Birdsong Valley. The census
method was identical with that applied in our study.
No habitat change of importance has taken place
during the investigated period. A large number of
nest-boxes were erected in 1973 and 1974. The
community parameters were as follows (those of
Birdsong Valley of the same period within brackets):
community size (nest-box years discounted) 187
(123), density 15.6 pairs/ha (9.5), observed coeffi-
cient of variation 15% (16%), the same parameter
corrected to common community size 20% (18%),
the corrected CV of the 13 most common species
(hole-nesters excluded) 24% (29%), average number
of species 25 (22), its coefficient of variation 7.5%
(8.1%), and the annual species turnover 10% (9%).
The bird community of Borgen is thus 40% denser
than that of Birdsong Valley and significantly richer
(about three more stationary species). The presented
community parameters indicate that the two study
areas are of about the same stability.

The yearly sizes of the breeding bird communities
covaried positively (r=0.77, df=7, p<0.02, nest-box

years excluded) and so did the population numbers
of the two most abundant species, Fringilla coelebs
(r=0.71,p<0.02) and Phylloscopus trochilus (r=0.77,
p<0.01). Reasonably, this coincidence between the
two plots reflects a common response to the fluctu-
ating supply of birds from outside, an interpretation
which is contrary to the supposition above (Enemar
1966). An alternative, although less likely, explana-
tion is that the carrying capacities of the two areas
have changed between years in parallel and have
been filled yearly to the brim with birds irrespective
of the population variations in the region. Of the
remaining 15 species (hole-nesters excluded), only
Troglodytes troglodytes and Sturnus vulgaris cova-
ried significantly. The large proportion of failing
covariation probably depends on two factors; first
that many species, especially in Birdsong Valley, are
represented by only few pairs and therefore affected
by random events, and second, that the period of
comparison is relatively short. Of all species, only
four show a weak tendency towards opposing fluc-
tuations. The results of this comparison indicate that
the wooded and productive “islands” of the kind
represented by Birdsong Valley and Borgen are not
normally saturated with birds to the extent that they
become insensitive to the fluctuations of the bird
community and its abundant species in the surround-
ing landscape.
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Sammanfattning

Smadfdgelfaunans sammansditining och bestdandsvix-
lingar i ett litet lovskogsomrdde i sodra Sverige. En
40-drsstudie.

Sveriges ornitologiska forening startade 1951 ett
projekt i avsikt att bestimma det hickande fagelbe-
standets tithet och fordndringar genom upprepade
inventeringar av ett antal provytor pa olika hall i
Sverige (Engstrom 1953). Skines ornitologiska for-
ening organiserade projektet i det egna landskapet,
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ddr en av provytorna blev Fagelsangsdalen med en
av forfattarna (A.E.) som ansvarig. Det riksomfat-
tande projektet avbrots snart, fraimst beroende pé att
goda riktlinjer for hur en provyta bor inventeras
saknades. Fagelriknandet i Fagelsangsdalen fort-
satte dock och kombinerades med sérskilda studier
i syfte att utrona, hur man med revirkartering kan
erhalla anvindbara resultat (Enemar 1959). Revir-
karteringen har sedan dess genomforts arligen utan
avbrott, och de forsta 10 arens resultat har tidigare
redovisats (Enemar 1966). Hiarmed presenteras re-
sultatet av de forsta 40 arens arbete tillsammans med
vissa analyser, som belyser mojliga orsaker till de
registrerade hindelseforloppen.

Provytan

Var provyta ir Figelsingsdalen, beldgen 8 km dster
om Lund. Dalen &r tréng, I6per i Ost-vistlig riktning
med en ringlade bick i botten. Den omges helt av
akermark. I de stillvis branta kanterna syns att
berggrunden utgors av kalksten, och dalen &r darfor
néringsrik med en yppig vixtlighet. Den inventera-
de ytan omfattar 13 ha, som omvéxlande bestéar av
trad- och buskbevuxna delar och betade hagmarker
(Fig. 1). Dalen avsattes som naturreservat 1963 och
har ddrmed kunnat forbli i stort sett ofordndrad
genom aren. Den har fotograferats vid upprepade
tillfdllen fran fasta punkter (Fig. 2). Fotografierna
tillsammans med den schematiska presentationen av
fordelningen av olika arter trid och buskar i Fig. 1
visar i stort dalens egenskaper som smafagelmiljo.

En forutsittning for det 1dngsiktiga inventerings-
arbetet har varit att inga stora ingrepp gjorts i miljon.
Tva sma bestdnd av gran togs bort 1974 och lings
vissa kanter har buskagen avldgsnats och vixt upp
igen atskilliga gdnger. Nagra glidntor har vixt igen
men nya har 6ppnats, da storre trad har fallit och
tagits bort. Betning av hagmarkerna har fortgétt med
undantag for ndgra ar pa 1980-talet. Ett 20-tal fagel-
holkar sattes upp i dalens bada dndar pa 1950-taletav
en intressent, som ej tillhorde inventeringsprojektet.
Holkarna underhélls ej och blev s& smaningom
obrukbara. Inom projektet hingdes 60 smafagelhol-
kar upp 6ver hela dalen for sirskilda studier 1963—
1966 (Enemar et al. 1972). Detta dr anledningen till
att dessa fyra ar i det foljande ibland riknas bort.

Fagelsangsdalen ligger som en langstrickt, fro-
digt bevuxen och attraktiv ¢ i ett omgivande "hav”
av uppodlad slatt. Detta férhallande 4r formodligen
av betydelse for vad som hédnder och sker i dess
fagelbestand, ndgot som kommer att skiirskadas i det
foljande.
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Inventeringsmetoden

Revirkarteringen har utforts enligt internationell stan-
dard (Anonymus 1970). Detta giller savil faltarbe-
tet som sittet att tolka artkartorna. Under de forsta
decennierna bearbetades dessa dock enligt de rikt-
linjer, som rekommenderats av Enemar (1959). In-
for denna redogorelse har emellertid samtliga art-
kartor frdn denna tid omtolkats enligt de internatio-
nella reglerna. Dirmed har storleken av vissa artbe-
stand dndrats jamfort med tidigare publicerade siff-
ror (Enemar 1966). Den strikta tillimpningen av
samma metod genom fyra decennier, tillsammans
med det faktum att féltarbetet genomforts néstan
uteslutande av endast fem erfarna filtornitologer
(Tabell 1), betyder att det insamlade siffermaterialet
ar sd homogent och av en sadan kvalitet i ovrigt, att
man kan forvinta sig, att i varje fall langsiktiga
trender i fagelbesténdets utveckling skall ha blivit
registrerade pa ett tillforlitligt sitt.

Inventeringsresultaten

Antalet karterade revir for de sma tittingarterna
redovisas i Tabell 2. Av storre arter har endast kraka,
skata och ringduva varit regelbundna, medan storre
hackspett, mindre hackspett, kattuggla, tornfalk,
grisand och grahiger hickat endast tillfilligt. Av de
39 smafagelarterna har endast 19 varit stationira i
dalen i mer n 20 ar. De ir fortecknade i Tabell 3 och
utgor i genomsnitt 95% av fagelbestandet. Detta har
varierat mellan 103 och 158 revir (holkéren franrak-
nade). Medelbestandet for perioden omfattar 124
karterade revir.

De 19 arternas bestindsindringar genom &ren
visas i Fig. 3, dels i form av kurvor, baserade pa
glidande medelvirden 6ver tre ar, dels som linjer,
vilka visar den genomsnittliga riktningen pa be-
standsidndringarna.

Artbestandens fluktuationer

Som framgéar av Tabell 2 och diagrammen i Fig. 3
varierar de olika arterna betydligt i antal genom
aren. Dock fluktuerar endast fem av arterna (gards-
myg, rodhake, kirrsangare, stare och himpling) mer
4n vad som kan forklaras av slumpen. Alla dessa har
saknats i dalen ett varierande antal ar. De talrikare
arterna visar storre antalsindringar genom aren &n
de fataligare (Fig. 4). Sitts dessa dndringar i relation
till bestandsstorleken blir resultatet det motsatta
(Fig. 5). Eftersom antalsvariationen genom aren for
en enskild art delvis dr en direkt foljd av dess



bestandsstorlek, dr det nodvindigt att rikna om
virdet pa variationen till att gilla samma bestands-
storlek, ndr man vill jaimfora olika arter. Resultatet
av en sadan omrikning visas i Fig. 6. I stort giller att
variationen mellan aren minskar med tkande be-
standsstorlek. Notera dock att variationen for de 19
talrikaste arterna (representerade av de runda pricka-
rna) tycks vara stabil, dvs oberoende av bestands-
storleken.

For fagelfaunan pa var och en av tvé éar utanfor
England har sambandet berdknats mellan det antal
ar, da en art funnits pa on, och dess relativa bestands-
variation. Detta samband visade sig folja en S-
formad kurva, och samma blev férhallandet for ”6n”
Fagelsangsdalen, sasom visas i Fig. 7.

De langsiktiga trenderna i artbestdndens
utveckling

Trenderna i artbestdndens utveckling illustreras i
Fig. 3 och graden av deras statistiska sikerhet finns
angiven i Tabell 3 (b- och p-virdena). Bestandsand-
ringarna skall nagot kommenteras hir och jimféras
framforallt med resultaten av Soren Svenssons
(1992, 1993) inventeringsprogram, vilket genom-
forts i sodra Sverige under de senaste tva decennier-
na. Bofink, talgoxe och blames visar sikra 6kning-
ar, vilket stimmer med utvecklingen i sddra Sverige.
Aven koltrasten 6kar, 14t vara att den har i stort sett
statt still under de senaste 15 aren. Girdsmygen
tillhor dem som oOkat i antal, 4ven om den uppvisar
ett mycket oroligt variationsmonster. Detta 4r sidker-
ligen en foljd av artens kinslighet for vidersituatio-
nen vintertid. Den kraftiga uppgangen under de
senaste dren star i samklang med flera milda vintrar
ifoljd (se Fig. 14). Klimatfaktorer kan ocksa vara en
av forklaringarna till att tridkryparen i senare tid
borjar att dyka upp oftare (ej mindre dn 4 par 1993).
Till vinnarna hor dven staren, som dock ej borjar
hicka stadigt i dalen forrdn 1967. Den okar sedan
rejélt under en period med negativ trend i Skandi-
navien. Arten ansluter sig dock till denna trend
genom att ga kraftigt tillbaka under det senaste
decenniet.

Bland langflyttarna visar kérrsangaren en siker
okning, vilken formodligen speglar den kraftiga
uppgang, som arten sedan linge visat i sédra och
mellersta Sverige. Annars 4r trenderna oftast nega-
tiva for langflyttarna, sasom 16vsingaren, térnsang-
aren och tradgdrdssangaren. I dessa fall stir ned-
gangarna i motsats till resultaten frdn punkttaxe-
ringarnairegionen (Svensson 1993). Ettundantag ir
svarthittan, som kraftigt stirkt sin stéllning under

senaste decennium. Till de sikra forlorarna i Fagel-
sangsdalen hor dven langflyttarna niktergal och
tradpipldrka, dock att denna tendens ej kan skonjas
i Svenssons material. Samstdmmighet rader dock
for kortflyttaren hamplingen, en art som forsvunnit
fran dalen och minskat dven regionalt, och stannfa-
geln entitan, som halverat sitt lilla bestand sedan
1950-talet.

Hirmsangaren, svartvita flugsnapparen, rodha-
ken och jirnsparven visar inga genomgaende tren-
der, vilket inte utesluter att de kraftigt varierar i
antal, sdsom klart framgér av diagrammen (Fig. 3).

Av de oregelbundet forekommande arterna, vilka
uteslutits ur Tabell 3, har nagra tillkommit under
perioden och ér kanske pa vig att bli arliga. Det
giller sidesirla, notvicka och gronfink, av vilka de
tvd sistnimnda tillhér de arter, som ocksa Okat
regionalt (Svensson 1993). Pilfinken var arlig i
dalen under ett decennium fran slutet av 1960-talet,
vilket berodde pa nagra holkar, som ej tillhorde oss.
En liten koloni bjorktrastar finns i dalen sedan 1988,
kanske en foljd av konstaterad regional 6kning. En
art dr borta sedan 1959, nidmligen ortolansparven,
vars bestdnd ju sedan linge gatt starkt tillbaka i
landet.

Orsakssammanhangen bakom konstaterade be-
standsdndringar dr som regel svara att identifiera.
Ibland kan dock hég sannolikhet nés, som da stringa
vintrar i Nordeuropa f6ljs av kraftiga nedgangar i
bestanden av t.ex. jirnsparv, rodhake och gardsmyg.
I sadana fall giller det alltsa faktorer, som verkar
utanfor Fagelsdngsdalen. Som regel &r dock artbe-
stinden for sma for att sddana analyser skall bli
framgéangsrika, eftersom risken da &r stor att ren
slump ligger bakom registrerade bestandséndringar.
I det foljande riktas darfor uppmarksamheten vid
analysen av processerna i figelsamhillet frimst mot
langsiktiga trender for grupper av arter.

En efterhdngsen fraga i detta sammanhang ir i
vilken grad biotopindringar skett i Figelsangsdalen
under aren. Detta vet vi just inget om, men som
framgdr av Fig. 2 och beskrivningen ovan, har inga
dramatiska fordndringar dgt rum. Kanske har tri-
dens medelalder och ddrmed hojd och grovlek okat.
Detta kan i sa fall ha bidragit till kningen av
bofinken, den fullvuxna skogens invanare. Kanske
har den stigande aldern hos triden medfort en 6k-
ning av antalet bohdl i stammarna, vilket kan ha
gynnat talgoxen och blamesen och kanske legat
bakom inflyttningen av andra halbyggare, sdsom
stare och notvicka. Det dr mojligt att de alltmer
uppvuxna triddungarna har paverkat undervegeta-
tionen negativt for arter som nikergal och 16vsang-
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are. De likaledes minskande bestanden av tornsang-
are, tradpipldrka och hampling bebor dock dalens
6ppna omraden och bor ej ha paverkats av nimnda
formodade miljodndring. Av artparet svarthétta och
tradgardssangare har svarthittan, den mest ”triadéls-
kande” av dem, okat, medan den andra arten mins-
kat. Detta kan ocksa vara en foljd av att svarthittan
dominerar 6ver traidgardssangaren. D4 arterna mots
i konkurrens om revir, viker tridgardssangaren un-
dan.

Fagelsambhdillets storlek och allménna egenskaper

En ofta diskuterad fraga dr hur ldnge en bestandsin-
ventering skall behova paga for att utmynna i tillfor-
litliga resultat. Det beror sjilvfallet pd vad man
onskar beskriva, eller vilka problem man vill 16sa.
Nagot generellt svar har ej givits. Dirfoér har som
bidrag till diskussionen den langa serien fran Fagel-
sangsdalen delats upp i sina 10-arsperioder. I Tabell
4 redovisas dessa var for sig och tillsammans med
den odelade 40-arsperioden. Dir presenteras fagel-
samhillet med hjélp av allméant anvénda parametrar.
Man ser av siffervirdena, att nagra genomgripande
olikheter inte &r forhanden. En period om 10 ar kan
alltsa vara tillrdcklig, da det giller att beskriva ett
fagelsamhilles egenskaper. Men detta giller icke
alltid, vilket kommer att visas i det féljande.

De fyra talrikaste arterna har varit desamma under
samtliga 10-arsperioder. Det dr endast ordningsfol-
jden mellan dem som vixlat. Dock har bofinken,
med undantag endast for den forsta perioden och ett
par av holkéren, stadigt legat i topp.

Som framgéar av Tabell 2 och Fig. 12 har Fagel-
sangsdalens bestidndstorlek varierat avsevirt under
de 40 aren men utan att ndgon genomgaende siker-
stilld tendens till andring avtecknat sig. Inte heller
10-arsperioderna visar sikra dndringar.

Sammanfattningsvis kan sigas om informationen
i Tabell 4, att Fagelsangsdalen uppvisat ett relativt
stabilt bestdnd. Detta giller i stort dven for 10-
arsperioderna, vilket har sin grund i att uppgangar
och nedgangar i artbestanden fordelat sig ganska
jamnt 6ver de 40 aren. Sa har dven varit fallet med
“trafiken” av sporadiskt upptridande arter. Men
ddrmed 4r icke sagt att sammansittningen av dalens
fagelbestand varit i stort densamma genom &ren.
Tvirtom, en fortlopande tydlig forandring har skett,
vilket kommer att visas langre fram.

Antalet arter och artomsdttningen
Antalet stationdra arter har hallit sig runt 20 for hela
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perioden och alla 10-arsperioder utom den forsta,
vars ldgre antal sikerligen beror pa ofullstindiga
inventeringar under de tre forsta aren.

Ett matt pd artomsittningen har beréknats pa fol-
jande sitt. Man ldgger ihop antalet arter, som for-
svunnit resp. tillkommit det andra av de tva r som
jamfors. Summan uttrycks i procent av medelvirdet
for de bida drens antal arter. Artomséttningens vari-
ation fran det ena aret till det andra visas i Fig. 8 och
dess medelvirden finns i Tabell 4. Variationen dr stor
och svinger mellan 4 och 50%. En stor del av
omsittningen beror pa s.k. "in-och-ut-arter”, dvs
sddana som etablerar revir endast vissa ar i dalen.
Om man riknar ut artomsittningen med stigande
intervall mellan de jimforda aren, far man det resul-
tat som visas i Fig. 9. For de allt ldngre intervallen
kommer de tillfilligt upptridande arterna att spela
mindre roll. Artomsittningen visar en konstant och
g 6kning med stigande intervall. Lutningen pa
stegringen motsvarar en 6kning av artomséttningen
om 0.75% for varje 6kning med ett &r av intervallet
mellan de jamforda dren. Om denna trend fortsitter,
kommer de arter, som fanns i dalen vid undersok-
ningens borjan, att sdllan upptrida som bofasta
omkring 100 &r senare, alltsd pa 2050-talet. Formod-
ligen kommer dock den stigande trenden snart att
avklinga och alltmer nirma sig ett horisontellt for-
lopp och didrmed upphéra helt.

Efter inventeringens borjan har 19 nya arter upp-
tritt i dalen, tillfdlligt eller mera varaktigt. Som
framgér av Tabell 4, har dessa nykomlingar fordelat
sig ganska jimnt mellan de fyra 10-arsperioderna.
Eftersom tillférseln av nya arter inte visat nagon klar
tendens att minska, ir det inte osannolikt, att ndgon
eller ndgra nya arter kommer att dyka upp med
varaktiga revir dven under projektets femte decenni-
um.

Jamforelse mellan artbestandens variationer

Om man art for art jamfor variationsmonstret genom
aren med alla 6vriga arter, finner man att vissa arter
tenderar att variera i takt, dvs de uppvisar olika
grader av samvariation. Andra varierar mer eller
mindre i otakt, alltsd pa ett motsatt sitt. Detta kan
utliisas for de 19 talrikast forekommande arterna i
Tabell 5. Med hjilp av diverse matematiska berak-
ningar kan arterna ocksa paras ihop allt efter graden
av samvariation. Resultatet av detta visas av "gaffel-
diagrammet” i Fig. 10. Genom att sla ihop de sam-
varierande artparen och jimféra dessa summabe-
stands variation med Ovriga ensamma eller sam-
manslagna arter, vixer s smaningom ett gaffeldia-



gram eller ”trad” fram. Av figuren framgér att fore
den sista sammanslagningen &r arterna hanforda till
endast tva stora grupper, A och B.

Det intressanta med gaffeldiagrammet &r att de
flesta arter, som rakat hamna i grupp A, ér stannfég-
lar eller kortflyttare (vinterkvarter i Europa), medan
de flestai grupp B dr langflyttare till tropiska Afrika.
Vidare kan man konstatera, att arterna i grupp A som
regel har okat i numerdr under 40-arsperioden,
medan ddremot arterna i grupp B har minskat. Detta
antyder, att det dr 6verlevnaden i vinterkvarteret och
under flyttningen som betyder mest for hur manga
som kommer att hidcka i Fagelsangsdalen péafoljan-
de sdsong. Denna tolkning 6kar i trovirdighet, om
man kan finna orsakerna till varfor nagra fa arter
enligt indelningen ovan hamnat i fel grupp i dia-
grammet. For det forsta kan man bortse fran de
felplacerade arterna hidrmséangare och svarthitta,
eftersom dessa ir endast mycket 16st anknutna till
grupp A. Diremot “stor” kirrsangaren monstret i
denna grupp. Arten har dock sedan ett par decennier
forstorat sitt utbredningsomrade, vilket kan tinkas
ha 6verflyglat effekten av andra bestandspéaverkan-
de faktorer. Himplingens position i grupp B ir en
foljd av att artens bestdnd minskat allmint i Sverige.
Entitans nedgéng kan kanske forklaras av de andra
mesarnas 6kning. Som konkurrent om bohélen med
liten 6ppning far entitan sta tillbaka fér blimesen.
Trots de ndimnda “felplaceringarna” finns det enligt
var mening inte ndgon anledning att forringa virdet
av de signaler som gaffeldiagrammet enligt ovan
ger.

Sjdlvfallet paverkas de olika arternas numerir av
en mangfald faktorer. Dirtill kommer att slumpen
spelar stor roll, isynnerhet for alla artbestind, som
med nodvindighet blir smé i en sa liten provyta som

. Fagelsangsdalen. Denna stérning kan skymma sik-
ten, da det giller att urskilja dven genomgaende och
betydelsefulla trender i variationsmonstren. Till det-
ta bidrar sikert ocksa de misstag, som ibland gors
under inventering och utvirdering. Men man har
anledning att formoda, att ju ldngre en observa-
tionsserie dr, desto storre blir mojligheten att ur
virrvarretav siffror sélla fram visentlig information.
Vad gaffeldiagrammet visar kan vara ett exempel pa
detta.

Maénga forskare anser, att dverlevnaden i vinter-
kvarteren spelar den storsta rollen for de hickande
bestandens fluktuationer. Som nérliggande exempel
hérpa kan kortflyttarna rédhake och jarnsparv utpe-
kas, bada kénsliga for vinterklimatet. Som framgar
av Fig. 3 och 10, samvarierar dessa bada arter
vackert.

Naturligtvis far hdndelser i provytan under hick-
ningstid, sdisom ovan berérda ev. miljoforandringar,
inte frankdnnas sin betydelse. Dirtill kommer att
arterna kan paverka varandra. Ett par mgjliga exem-
pel har ndmnts tidigare. I detta sammanhang bor
uppmirksammas, att de bada artgrupperna A och B
enligt gaffeldiagrammet (Fig. 10) varierat pa ett
motsatt och statistiskt sdkerstillt sitt. Detta antyder,
att ett konkurrensférhillande av nigot slag rader
mellan de bada artgrupperna, vilket skall skérskadas
narmare i foljande avsnitt.

Varfor dr stannarna och kortflyttarna vinnarna i
Fagelsangsdalen?

Om man slar ihop alla stannare och kortflyttare (S-
arterna) och pa samma sitt samlar alla tropikflyttare
(T-arterna) och sedan jimfor de bada gruppernas
fluktuationer, visar det sig, att dessa dr motsatta. Nar
S-arterna Okar, minskar T-arterna, och vice versa
(Fig. 11). Denna relation mellan artgrupperna har
pavisats av Herrera (1978), som fann att i Europa
okar andelen T-arter i fagelsamhillena successivt
norrut, medan andelen S-arter alltsa minskar. Han
gor sannolikt att det dr S-arterna som “bestammer”.
T-arterna fyller ut det utrymme, som blir kvar sedan
de tidigare anldndande S-arterna etablerat sina revir.
Av stor betydelse skulle dirmed S-arternas 6verlev-
nad mellan hickningssdsongerna vara. Detta har
bestyrkts av O’Connor (1981), som fann att efter
stranga vintrar i England med stora forluster for S-
arterna, okade andelen T-arter den péféljande hick-
ningsssasongen.

Herrera’s och O’Connor’s studier ér baserade pa
regionala inventeringar. Det verkar i forstone osan-
nolikt, att den beskrivna relationen mellan de bada
artgrupperna skulle kunna bli tydlig i en liten prov-
yta som Fégelsingsdalen. Foljande fakta kan ha
bidragit att sa dnda blivit fallet. 1. Ytans litenhet har
kompenserats med en mycket lang inventeringspe-
riod. 2. Ytan har som milj6 varit i stort sett konstant
(Fig.2) ochdess totala fagelinnehall har icke dndrats
genomsnittligt genom éren (Fig. 12). 3. Provytan dr
en isolerad och attraktiv 6 i jordbrukslandskapet,
vilket innebdr att provytans miljé upphor vid prov-
ytans grianser. Ddrmed kan flertalet S-arter inte ut-
vidga sina revir utanfor grinserna for att kompense-
ra sig for forluster till intringande T-arter. Regle-
ringen maste ske inom provytans grinser, och dér-
med borde mottrycket oka.

S- och T-arterna har inte endast uppvisat motsatta
fluktuationer, deras langsiktiga trender dr ocksa mot-
satta (Fig. 12). S-gruppen har okat fran 38% av to-
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talbestandetiborjanav 1950-talettill 57% iborjan av
1990-talet, medan T-arterna uppvisat motsvarande
nedgang. Vid sidanav att vissaarter férsvunnit under
de 40 aren och nagra har varaktigt flyttat in, dr denna
indring i fagelsamhillets sammansittning det mest
anmirkningsvirda som hént i Fagelsangsdalen.

S-arternas fortlopande 6kning kan ha orsakats av
forbattrad hickningsframgang men édven, och kan-
ske framforallt, pa 6kad vinterdverlevnad. Av Fig.
13 framgar att det finns ett positivt samband mellan
medeltemperaturen for vintern (utriknad for tiden
januari—mars med data fran viderstationen i Lund)
och storleken av S-arternas bestand den péfoljande
hickningssdsongen. Ju mildare vinter, desto fler
revir av S-arter i dalen. Fig. 14 visar dessutom att
medeltemperaturen for vintern har stigit med inte
mindre dn tre grader under de 40 édren. Detta kan
mycket vil varaen forklaring till S-arternas stigande
trend under samma tid. En bidragande orsak till
vissa S-arters forbdttrade dverlevnad kan vara en
formodad okning i vinterfagelmatningens omfatt-
ning i takt med tdtorternas snabba tillvixt under
senare decennier.

T-arternas tillbakagang kan ha ménga orsaker,
t.ex. forsamrade forhallanden i vinterkvarteren. Att
sa skulle vara fallet dr mindre troligt, eftersom
Svenssons (1993) resultat fran de regionala punkt-
taxeringarna visar, att de tropikflyttare, som fore-
kommer i Figelséngsdalen, uppvisat antingen kon-
stanta eller 6kande bestdnd under de senaste 18 aren.
Forklaringen kan ddrmed misstiankas ligga i dalen
och besta antingen i att biotopen fordndrats till dessa
arters nackdel, elleri att det titnande bestandet av S-
arter forsvarat for T-arterna att erévra plats for revir.
Vi anser att det sistnimnda alternativet, som bygger
pa Herrera’s ovanndmnda hypotes, ligger nirmast
till hands. Det dr viktigt att komma ihdg, att S- och
T-arterna inte konkurrerar pé lika villkor. Nar T-
arterna anlinder till dalen, har manga S-arter redan
ctablerat revir. Det dr en allmén erfarenhet, att en
revirdgare star stark gentemot en revirlds intring-
ling.

Den enligt var mening mest sannolika forklaring-
en till den fortlépande fordndring av artsammanstt-
ningen i Fagelsangsdalen, som skett under 40 ar, dr
att stannarna och kortflyttarna gynnats frimst av de
allt mildare vintrarna. Det 6kande antalet 6verlevan-
de har kunnat titare befolka den tomma dalen om
varen, vilket i sin tur forsvarat for de senare anlin-
dande tropikflyttarna att etablera sig dér.
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Jiamforelse med en liknande isolerad provyta i
grannskapet

[ redogorelsen for de forsta tio arens inventeringar i
Fagelsangsdalen (Enemar 1966) framkastades tan-
ken, att dalen dr mindre lamplig som métare av olika
arters bestandsvariationer i regionen. Detta skulle
bero pa att dalen som en isolerad, frodig och ddrmed
attraktiv 6 i akerlandskapet arligen skulle fyllas "till
bredden” med fagel, och detta i stort sett oberoende
av variationen i vinteroverlevnaden. Detta skulle
gilla friamst de talrikt forekommande arterna. Hur
det forhaller sig ddrmed, skulle man i viss grad
kunna klargora genom en jaimforelse med en liknan-
de provyta i grannskapet. Detta dr nu mojligt, bero-
ende pa att Alerstam (1985) startade samma typ av
inventering 1969 och fortsatte i 11 ar i provytan
Borgen utanfor Landskrona, ungefir 30 km nord-
vist om Fagelsdngsdalen. Storleken dr 12 ha, med
omvixlande I6vblandskog med rik undervegetation
och 6ppna omraden samt med genomstrommande
bickar. En jimforelse med motsvarande period i
Fagelsangsdalen visar, att de flesta védrden bland
dem, som aterfinns i Tabell 4, ligger pd samma niva
{or bada ytorna. Den storsta skillnaden dr att Borgen
har nistan dubbelt sa hog fageltithet som Fagel-
sangsdalen, vilket delvis forklaras av att andelen
oppen mark i Borgen dr mindre.

De olika artbestanden i de bada provytorna tende-
rar att samvariera. Det giller med stor statistisk
sikerhet for de bada talrika arterna bofink och 16v-
sangare, men dven for stare och gardsmyg. Av de 15
jamforda arterna visar endast fyra svag tendens till
motsatta fluktuationer. Eftersom manga artbestand
drsma och denundersokta perioden endast 11 dr, kan
slumpprocesser ha paverkat dtskilliga fluktuationer.
Att 6verensstimmelsen mellan de bada bestanden
dnda dr sa relativt god, antyder att provytorna i icke
ringa grad speglar de bestandsvariationer, som sker
i regionen, och att ovannidmnda farhigor framstar
som nagot overdrivna. Resultatet av jamforelsen
betyder emellertid inte, att bestanden i Fagelsangs-
dalen och Borgen skulle utgora tillforlitliga stick-
prov ur den omgivande regionens figelbestand i
samma biotop. Orsaken ligger i deras egenskap av
isolerade och attraktiva biotop-dar. De problem,
som sddana provytor ger upphov till som delar i
regionala inventeringsprogram, skall icke nidrmare
behandlas i detta sammanhang.
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The wintering of Blackcaps Sylvia atricapilla (IL.) in Sweden

THORD FRANSSON & BENGT-OLOV STOLT

A total of 688 winter observations of Blackcaps in Sweden
were compiled for an analysis of distribution, trend in
numbers and winter survival. During the last 30 years
wintering Blackcaps have been observed annually, with a
maximum of 72 individuals reported during the winter
1982/83. The number of reports of wintering Blackcaps
increased markedly from the 1960s to the early 1980s.
Some possible explanations for this increase are discussed,
including a new migratory habit in continental Blackcaps
to move northward during autumn. Early winter observa-
tions occur over almost the whole country. In northern
Sweden, nearly all the Blackcaps (98%) disappeared dur-
ing the course of the winter, indicating a high mortality. In
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the southern part of the country, the decrease from Novem-
ber to March was 69%, which means that in this area about
one out of three Blackcaps survived the winter, if we
assume losses to be mortality. For the country as a whole,
the decrease was 72% for males and 81% for females. The
habit to feed at bird-tables is widespread. Some Blackcaps
were stationary for longer periods, and 19 birds stayed for
more than three months.
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Introduction

The migratory behaviour of European Blackcaps
Sylvia atricapilla is highly diversified. Among the
different migration routes described (cf. Berthold &
Schlenker 1991) a newly developed autumn migra-
tion behaviour, directed WNW from continental
Europe towards wintering areas in Great Britain, has
attracted much attention (cf. Berthold & Terrill 1988,
Berthold et al. 1992). Recently, northward autumn
movements from continental Europe towards Scan-
dinaviahave beendescribed (Fransson & Stolt 1993).
After this finding we decided to compile all availa-
ble information about the winter occurrence of Black-
caps in Sweden in order to analyse the following
questions: 1) How regular and widespread is the
occurrence of Blackcaps in Sweden during the win-
ter?, 2) Is there an increasing trend in the number of
wintering occurrences, as described from England
(Leach 1981) and Belgium (Fouarge 1980)?, and 3)
To what extent do birds survive the winter at north-
ern latitudes?

Material and methods

Observations of Blackcaps made in Sweden during
winter (November—March) were collected by search-
ing the literature, and by distributing requests to all
regional committees of the Swedish Ornithological
Society.

The Swedish Ornithological Society has a system
with 30 regional committees covering the country
(see Tyrberg 1992). The system has been successive-
ly built up during the last 30 years. In the journals of
the regional ornithological societies the committees
publish annual lists of birds for which reports are
wanted, and summaries of the reports received.
During spring 1993 we sent to the committees a
request for all reports on Blackcaps found during the
months November—March. In our request, we also
asked for observations of the birds’ behaviour and
on the food taken by them. By the end of October we
had received answers from all the committees. In
this analysis, we have included observations up to
and including the winter 1992/93, even if some
observations from the last winter are missing.
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Swedish journals with ornithological reports were
checked, as well as anumber of handbooks and other
published faunistical reports. There are certainly
some gaps in our survey of the literature, but we
believe we covered most of the faunistical reports
published during the last hundred years. Important
journals are Fauna och Flora starting from 1906,
Var Fagelvirld from 1942, and a rapidly growing
number of regional ornithological journals started
during the 1970s and 1980s.

In the present study, we define the northern and the
southern part of Sweden as the areas north and south
of latitude 61°N, respectively. In order to provide an
idea of the general weather situation in southern
Sweden in different winters we have compiled, from
the official annual publications of SMHI (Swedish
Meteorological and Hydrological Institute), the mean
January temperatures at Orebro (59°17°N 15°13’E)
for the years 1911-1993. We believe that the temper-
ature at this site reflects the situation in southern
Sweden fairly well.

Results

Annual occurrence

Our survey resulted in a total of 688 winter observa-
tions of Blackcaps from Sweden. Only three of the
birds were reported before 1950 (Fig. 1). Observa-
tions of Blackcaps have been reported every winter
since 1957/58. The number of birds observed in-
creased to a maximum value during the winter 1982/
83 when 71 individuals were seen. This is the highest
number recorded so far. During the last ten years the
number of reported Blackcaps varied between 58
and 18, with the lowest number reported during the
winter 1988/89 (Fig. 1). The last winter (92/93),
which was incompletely covered, had again one of
the highest numbers observed.

The January mean temperature at Orebro (59°17°N
15°13’E) varied without any obvious trend (Fig. 1).
During the early 1970s there were some mild win-
ters. The winter 1982/83, when the largest number of
Blackcaps was observed, coincided with a mild
January. A few years later, during the winter 1986/
87, the coldest January since 1911 occurred (Fig. 1).
This unusually cold winter was followed by six mild
winters, but with a relatively low number of Black-
caps. However, a small increase in the number of
wintering Blackcaps is evident during the last three
years.

Although the majority of the Blackcaps were
recorded in southern Sweden, as many as about 20%
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of the observations were made in the sparsely pop-
ulated northern part of Sweden. The firstreport from
this area was in 1964/65. After a peak during the
winter 1981/82, the annual number of observations
in northern Sweden fluctuated between five and
eleven.

Sex ratio

Information about sex is available for 510 birds
(74%). Among these, males were more numerous
(n=285,56%) than females (n=225, 44%). The num-
bers differed significantly from an equal sex ratio
(x*=6.64, df=1, P<0.01). Birds seen during Novem-
ber—December (n=358), showed a less pronounced
and not significant difference between the propor-
tions of the two sexes (54% males vs. 46% females,
x’=1.75, df=1, p>0.05). In contrast, among late
winter observations (February—March) significant-
ly more males (n=59, 61%) than females (n=38,
39%) were observed (x*=4.12, df=1, p<0.05).

Geographical distribution

The geographical distribution of Blackcaps reported
during different months is shown in Fig. 2. Observa-
tions made during November were widespread and
occurred in most parts of Sweden. Some concentra-
tions were found in the southwestern part of Sweden
and around 60°N, i.e. in areas of the country with a
relatively dense human population. In December,
observations in the northernmost part of the country
decreased, while observations made south of 61°N
were still evenly distributed. During the period Jan-
uary—March, observations in northern Sweden were
rare while observations in southern Sweden re-
mained relatively common.

Innorthern Sweden, the number of observed Black-
caps decreased by 98 % from November to March
(Fig. 3). The decrease was very rapid during the first
part of the winter. The small number of Blackcaps
remaining during the latter part of the winter de-
creased only moderately from January to March. In
southern Sweden, the number of observed Black-
caps decreased by 69% from November to March
(Fig. 3), the decrease being more gradual than in the
north. For the country as a whole, the number of
observations decreased by 72% for males and 81%
for females from November to March.

In 12 cases, Blackcaps were found dead during the
winter. Six of these were found in the northernmost
part of Sweden. Some of the dead birds were found
in connection with periods of cold weather and much
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Fig. 1. Annual number of Blackcaps observed in Sweden during winter (November-March) from the period 1910 to 1993. The
curve shows the mean temperature during January at Orebro (data from SMHI).

Antalet vinterobservationer av svarthitta i Sverige under perioden 1910-1993. Kurvan visar medeltemperaturen under januari

i Orebro (data frén SMHI).

snow, and one bird was found dying during snowfall
when the temperature was —19°C. In another case,
not included in the 12 cases above, a stationary
Blackcap disappeared during a snowstorm.

Behaviour and food

In 234 cases (34%) Blackcaps were reported from
the same place for more than one day. Several birds
were observed during a longer period of time, and 19
individuals stayed more than three months at the
same site. About 13% of the Blackcaps were seen at
bird-tables. The foodchoice of Blackcaps at bird-
tables varied; the most common food items eaten
being apples, tallow and bread. Other kinds of food
eaten include coconut fat, bananas, pears, raisins,
hemp seed, sunflower seeds, cheese, potatoes, butter
and liver paste. In some cases the observer men-
tioned that the Blackcap was aggressive to other
birds.

Some Blackcaps were also seen eating berries
remaining on trees and bushes, such as berries of
Rowan Sorbus aucuparia, White beam S. interme-
dia, Wild Cotoneaster Cotoneaster integerrimus,
Dogwood Cornus sanguinea, Wild Asparagus As-

paragus officinalis, Bryony Bryonia alba and Red
Currant Ribes rubrum.

Discussion

This is the first detailed account of the winter occur-
rence of Blackcaps in Sweden. Earlier knowledge of
winter occurrence in Sweden is only fragmentary.
There are, however, some notes in old handbooks.
Nilsson (1858) mentions late autumn Blackcaps
eating berries and Kolthoff (1898) provides infor-
mation about a December report from Uppsala.
According to the latest edition of the check-list of
Swedish birds, winter observations are made almost
every winter in south and central Sweden, some-
times also in the northern part (SOF 1990). Our
survey shows that winter observations of Blackcaps
have been reported regularly in Sweden during the
last 30 years and that the geographical distribution
includes most of the country.

Many of the observed Blackcaps stayed for a
period of time, and some were even seen during
almost the whole winter period. If we assume that
Blackcaps observed during November stay in Swe-
den during the following months and that the chance
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(n=302)

December
(n=220)

Fig. 2. Geographical distribution of Blackcaps observed in Sweden during different periods of the winter. Each dot represents

in some cases more than one individual.

of receiving reports is equal during the course of the
winter, the decrease in the number of observed
Blackcaps from November—March is a measure of
mortality. The large decrease found in northern
Sweden indicates a very low winter survival there.
In contrast, the decrease in southern Sweden indi-
cates that about one out of three Blackcaps survive
in this area. However, a mortality of about 70%
during a period of four months is high, especially as
first-year mortality in a Continental population of
Blackcaps hasbeen estimated at 68% (Bairlein 1978).
Itis, however, possible that some part of the decrease
is not a result of mortality. Even though we have no
such information, some winter movements might
occur. Observations from southern Europe indicate
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that winter nomadism occurs (cf. Debussche &
Isenmann 1984, Berthold & Schlenker 1991). Indi-
vidual movements of up to 500 km have been ob-
served in Britain during winter (Leach 1981). It is
also possible that some individuals that stay for a
long time at one site are reported only when they first
appear. This would result in a bias towards a lower
number of late winter reports.

In Sweden, a winter predominance of males was
found. The same was noted in Britain and Ireland
(Leach 1981), but not in Belgium where the sex ratio
was equal (Fouarge 1980). Leach gives no explana-
tion of this other than the fact that females of many
migrating birds winter, on the average, further south
than the males. In North America, a similar distribu-



(n=123)

BN
Q

/3

Geografisk fordelning av svarhittor observerade i Sverige under olika perioder av vintern. Punkterna kan i vissa fall
representera mer dn en individ.

tion has been found in the Dark-eyed Junco Junco
hyemalis, and it has been suggested that climate in
combination with inter-sexual competition produce
this distribution (Ketterson 1976, Ketterson & No-
lan 1979). The larger decrease during the winter in
observations of females compared to males in the
Blackcap, may however indicate that females suffer
a higher mortality during winter and also to some
extent explain the observed unequal sex ratio.
Several observations show that Blackcaps eat
remaining berries, but since this food-source dimin-
ishes during the course of the winter, it might in
Sweden be most important during early winter. The
habit to feed at bird-tables during the winter seems to
be common in Sweden, as in Britain and Ireland

(Leach 1981). Several observations show that indi-
viduals can utilize bird-tables successfully during
longer periods of cold weather (Holm 1968, Pirt
1978, Roos pers. comm.). The great flexibility in the
food choice and their aggressive behaviour towards
other birds are also consistent with results found in
Britain and Ireland and facilitate the use of bird-
tables.

A number of surveys of wintering Blackcaps have
been conducted in Britain and Ireland (Leach 1981),
demonstrating a large increase in the number of
wintering birds during the 1960s and 1970s. The
same pattern was found in Belgium where the
numbers of wintering Blackcaps started to increase
in about 1960 and continued to increase until the
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Fig. 3 Monthly distribution of Blackcap observations in
northern (above 61°N) and southern (below 61°N) Sweden.
Individuals observed for longer periods are included for each
month in which they were observed.

Observationer av svarthditta i norra (norr om 6 1°N) och sodra
delen av Sverige fordelade pa mdanad. Individer observerade
under lingre perioder dr inkluderade i de manader som de
observerats.

winter of 1977/78, when the study ceased (Fouarge
1980).

We found a corresponding trend in Sweden with
an increase in the number of reported observations
from the early 1960s to the early 1980s (Fig. 1). For
aninterpretation of this increase we think thatat least
four possibilities have to be considered:

1. The observed increase may be the result of a new
migratory trait in continental Blackcaps, moving
north for the winter. This has been suggested for
the birds wintering in Britain. Langslow (1979)
showed that Blackcaps wintering in Britain be-
longed to continental populations. It is supposed
that this migratory trait has evolved during recent
decades, through increased winter survival at bird-
tables, shorter and earlier migration, as well as
earlier breeding compared with the traditional
migratory pattern (Berthold & Terrill 1988, Terrill
& Berthold 1990, Berthold et al. 1992). Ringing
recoveries demonstrate that there is also a north-
ward movement of Blackcaps from continental
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Fig. 4. Annual number of members in the Swedish Orni-
thological Society during the period 1945-1993.

Antal medlemmar i Sveriges Ornitologiska forening under
perioden 1945-1993.

Europe into Scandinavia during the autumn (Sep-
tember—October), and as much as 9% of autumn
movements in southern Scandinavia were direct-
ed northward (Fransson & Stolt 1993). So far, the
only clear evidence of the origin of wintering
Blackcaps in Sweden is one bird ringed in Bel-
gium in October 1993 and found dying at
Jonkoping, southern Sweden on 20 December
1993 (W. Roggeman, pers. comm.).

2. Another possibility is that some Blackcaps spent
the winter in Sweden in earlier years too, and that
the observed increase is mainly a result of an
increased number of birdwatchers and anincreased
readiness to report winter observations during
recent decades. In favour of this interpretation is
the fact that the number of members in the Swed-
ish Ornithological Society has increased rapidly
during the last 20 years (Fig. 4). This, together
with a successful organisation of regional ornitho-
logical societies during recent decades, has cer-
tainly contributed to amuch more efficient faunis-
tical documentation.

3. A third possibility is that the observed increase is
aresult of a general increase in Blackcap popula-
tions, with a small but constant proportion of birds
wintering at northern latitudes. In favour of this
interpretation it can be argued that the results of a
number of bird censuses indicate that a general
increase actually has taken place in some of the
European Blackcap populations during the last 30
years (Leach 1981, Svensson 1993).

4.The winter temperature probably affects the
number of birds seen during winter, but we do not
find any evidence that this alone can explain the
increasing number of birds seen. It is interesting
that recent mild winters coincide with medium,



but slowly increasing, numbers of Blackcaps. One
possibility is that the extremely cold winter of
1986/87 had a negative effect on the number of
wintering Blackcaps during a sequence of years.
In several studies it has been shown that the
direction and length of migration in the Blackcap
has a heritable component (Berthold 1988, Helbig
1991, Berthold et al. 1992). With this in mind, it
seems likely that it will take some years for the
number of wintering Blackcaps to recover if the
genotype has been strongly decimated during an
extremely hard winter.

With the available information it is not possible to
identify any single cause for the observed increase in
wintering Blackcaps in Sweden. It might well be a
combination of different causes. However, we find it
reasonable to believe that the number of Blackcaps
in Sweden during winter has actually increased
during the last 30 years. This would be in accordance
with what has been observed in Belgium and in
Great Britain (Fouarge 1980, Leach 1981). How-
ever, as also pointed out by Leach (1981), the mag-
nitude of the increase might be affected by the
increasing number of observers. Information is still
lacking on whether local birds from the breeding
population also are involved, or if all wintering
Blackcaps in Sweden have a continental origin.
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Sammanfattning

Vinterforekomsten av svarthdtta Sylvia atricapilla
(L.) i Sverige

Svarthittor fran kontinenten har i 6kad omfattning
funnits 6vervintra i England (se Berthold & Schlen-
ker 1991) och nyligen har dven en nordligt riktad
hostflyttning mot Skandinavien pavisats (Fransson
& Stolt 1993). Mot denna bakgrund beslot vi att
samla all information om artens vinterupptriadande i
landet for att analysera foljande fragor: Hur spridd
och regelbunden ir vinterférekomsten i Sverige?
Okar antalet Gvervintrande faglar? I vilken utstrick-
ning overlever faglarna vintern?

Material och metoder

Uppgifter om vinterobservationer fran november till
mars insamlades pa tva sitt, dels genomsdktes till-
ginglig litteratur (bl a lokala fageltidskrifter), dels
erholls material fran SOFs samtliga regionala rap-
portkommitteer. I var studie har vi skilt pa norra och
sodra Sverige och da dragit grinsen vid 61°N (Fig.
2).For att ge en uppfattning om vintervidret olika ar
har vi ur SMHIs officiella publikationer samman-
stillt medeltemperaturen i Orebro i januari for dren
1911-1993.

Resultat

Var sammanstillning resulterade i 688 vinterobser-
vationer, varav endast tre 4r fran perioden fére 1950
(Fig. 1). Sedan vintern 1957/58 har forekomsten
varit arlig. Det storsta antalet observationer inf6ll
vintern 1982/83 da 71 svarthittor rapporterades.
Den kallaste januarimanaden sedan 1911 inf6ll vin-
tern 1986/87 (Fig. 1). Dérefter foljde sex milda
vintrar med ett ldgre och endast langsamt 6kande
antal rapporterade svarthéttor.

For 510 faglar finns kon noterat. Under forvintern,
november—december, fanns ingen signifikant skill-
nad i konskvot men under eftervintern, januari—
mars, var skillnaden signifikant med 61% hannar
och 39% honor (x*=4,12, df=1, p<0,05).

Under november manad dr fynden geografiskt
ganska jamnt fordelade over hela landet (Fig. 2). I
december minskar fynden i landets nordligaste de-
lar. Under januari—mars &r fynden i norra Sverige fa
medan forekomsten i sodra Sverige forblir ganska
jédmnt fordelad.

Minskningen av antalet observationer under vin-
terns lopp skiljer sig dels mellan norra och sddra
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Sverige och dels mellan konen. I norra Sverige dr
minskningen fran november till mars 98% medan
deni sodra Sverige dr 69%. For hela landet minskar
antalet observerade svarthittor med 72% for hannar
och med 81% for honor.

1234 (34%) fall sdgs svarthittor stanna i mer énen
dag och i 19 fall blev faglarna kvar i mer 4n tre
manader. Svarthittor sags dta bir av ronn, oxel,
kornell, oxbir, sparris och hundrova. Av svarthittor-
nasags 13 % vid fagelbord dir den vanligaste fodan
var ipple, talg och brod, men svarthittorna har ocksa
iakttagits dta kokos, banan, péron, russin, hampfrd,
solrosfro, ost, potatis, smor och leverpastej. Flera
observatorer uppger att svarthittor varit aggresiva
mot andra faglar vid fagelbordet.

Diskussion

I vart material 6kar antalet Gvervintrande svarthéttor
starkt under 1960- och 1970-talen. En samtidig stark
Okning har tidigare rapporterats frdn de Brittiska
Oarna, Irland och Belgien (Leach 1981, Fourage
1980). Det finns flera mojliga forklaringar till den
kraftiga 6kningen av rapporter fran Sverige. Vi vet
att en del svarthattor under hosten flyttar norrut fran
Centraleuropa till Skandinavien. Detta kan vara ett
nytt flyttningsbeteende i likhet med vad som rappor-
terats for de svarthittor som overvintrar i England
(se Berthold & Terrill 1988, Terrill & Berthold 1990,
Berthold et al. 1992). De svarthittor som ses i
Sverige under vintern skulle dérfor kunna ha sitt
ursprung pé kontinenten. Det hittills enda sikra
beldgget for svarthdttornas ursprung 4r ett vinter-
fynd i Sverige av en i Belgien ringmarkt svarthitta.
Denna fagel mirktes i oktober och hittades doende
20 december samma ar i Jonkoping. En annan for-
klaring, som ligger nira till hands, 4r att den starka
okningen av rapporter helt enkelt beror pa att den
ornitologiska rapporteringsverksamheten byggts ut
och okat kraftigt under samma tid. En tredje forkla-
ring kan vara att beteendet funnits dven forut hos en
liten andel av svarthéttorna och att 6kningen &r ett
resultat av en allmin 6kning av antalet svarthéttor.
Svarthittan har under senare tid ocksa okat i antal i
savil svenska som visteuropeiska populationer
(Leach 1981, Svensson 1993). Det okade antalet
rapporter om §vervintrande svarthittor kan mycket
vil vara ett resultat av en kombination av olika
forklaringar. Vi finner det dock sannolikt att antalet
overvintrande svarthittor i Sverige verkligen dkat
under de senaste 30 dren. Om nagra av dessa svart-
hittor ocksa #r svenska héckfaglar eller om de alla
kommer hit sdderifran under hosten aterstar att visa.
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The distribution of breeding Merlins Falco columbarius in relation

to food and nest sites

CHRISTER G. WIKLUND & BENGT L. LARSSON

This study deals with nest site selection and with the
importance of food and nest sites as determinants of
breeding density of Merlins Falco columbarius. Merlins
preferred Hooded Crow Corvus corone cornix nests less
than 2 years old, which had not been used previously by
Merlins. Artificial nests meeting these requirements were
provided in a study area where the number of suitable
nests for Merlins was low. Food abundance (number of
passerines) was estimated in this area and in a control area
where up to 15 Merlin pairs could breed. The number of
breeding Merlin pairs did not increase in the nest provi-

Abstract

sion area in relation to the number of nests provided. One
possible reason was that the accessability of prey was
limited by snow, which was much more abundant in the
nest provision area than in the control area. Therefore, we
suggest that the density of breeding Merlins in this area
was mainly determined by food particularly during the
mating period.
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Zoology, University of Goteborg, Medicinargatan 18,
413 90 Goteborg, Sweden.
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Introduction

The distribution of breeding birds is associated with
the abundance of resources necessary for breeding
such as food and nest sites (Lack 1968). For instance,
food availability may limit the density of breeding
raptors such as Kestrels Falco tinnunculus and Spar-
rowhawks Accipiter nisus (Newton 1979, 1986,
Newton & Marquiss 1986, Village 1990, Korpimaki
& Norrdahl 1991). Moreover, the availability of nest
sites has been suggested as one factor limiting the
density of breeding Kestrels (Village 1983, 1990)
and other raptors (Newton 1979). In the case of the
Merlin Falco columbarius, increasing availability
of suitable nest sites is thought to have caused
breeding population expansion in some areas (Oli-
phant & Haug 1985, James 1988, Warkentin &
James 1988, Sodhi et al. 1992).

There are few experimental studies on the rela-
tionship between nest site availability and the distri-
bution of breeding raptors, probably because it is
difficult to manipulate the availability of nest sites.
However, some species such as Kestrels and Merlins
accept artificial nests for breeding (Hamerstrom et
al. 1973, Newton 1979, Village 1983, Rebecca &
Payne 1991). These species should, therefore, be

well suited for determining the relative importance
of nest site availability and food abundance, respec-
tively, in influencing breeding numbers.

Merlins are adapted mainly to open habitats with
few and small stands of trees (Oliphant 1974, Wik-
lund 1977, Newton et al. 1978, 1984, Bibby 1986,
James 1988, Warkentin & James 1988, Sieg &
Becker 1990). Like other falcons, Merlins do not
build a nest. Rather, Merlins may accept various
types of nest sites and breed in old nests of corvids
and Rough-legged Buzzards Buteo lagopus on cliff-
ledges and, in some areas, on the ground (for exam-
ple Newton et al. 1978, Wiklund 1986, Meek 1988,
Warkentin & James 1988, Sieg & Becker 1990).
This may be one reason that provision of artificial
nests has increased the number of breeding pairs in
areas where natural nests are rare (Rebecca & Payne
1991).

In some parts of the Scandinavian mountain re-
gion, Merlins have bred with fairly stable numbers
for more than a decade (Wiklund 1986, unpublished
data). There they are found in small Birch Betula
pubescens ssp. tortuosa forests near lakes and rivers.
In such an area, we studied nest site selection by
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Merlins and the distribution of breeding pairs in
relation to the availability of nests and food. We
increased the number of nest sites by erecting artifi-
cial nests in an experimental area where few natural
nests were available. Before 1987, no more than one
breeding Merlin pair were recorded each year in this
area. Thus, if nest site shortage reduced the number
of breeding Merlins in this area, we expected that
provision of suitable nest sites should increase the
number of breeding pairs (see also Rebecca & Payne
1991). Food abundance was estimated from point
counts of passerines in this area and in a control area
where many Merlin pairs regularly bred.

Study area and methods

Data on nest site selection were collected among
Merlins breeding in Padjelanta and Stora Sjofallet
national parks, N Sweden, during 1977-1992. We
mapped nests of breeding Merlins and Hooded Crows
Corvus corone cornix, and recorded nest site selec-
tion of Merlins in the following breeding season.
The Hooded Crow nests were classed according to
four age categories: the nest was made in the same
year as the Merlins used it, 1 year old, 2 years old and
3 or more years old. The maximum height of trees
and height of the nest above ground were measured
with an accuracy of 0.5 m using a Suuntometer,
provided by the Forestry Department in Jokkmokk.
We used the proportion of the tree above the nest as
an approximation of overstory cover.

Manipulation of nest site abundance

The experimental area and the control area were on
each side of the valley of Vuojatitno (67° 60' N, 17°
35'E, direction NNE-SSW), approximately 12 km
long and 5 km wide, with a large river in the valley
bottom. The valley is surrounded, in two directions,
by steep mountains, and in the other directions by
one large lake, Akkajaure, 10 kmX80 km, and one
smaller lake, Kutjaure. The habitat includes small
birch forests and open land such as alpine meadows,
Crowberry Empetrum nigrum heaths and Dwarf-
birch Betula nana heaths, marshes and tundra. Im-
portant prey items for Merlins, such as Meadow
Pipits Anthus pratensis and Wheatears Oenanthe
oenanthe are encountered mainly on meadows and
heaths (Wiklund 1986).

The distribution of breeding Merlins in this valley
isirregular; many more pairs breed on one side of the
valley, the control area (facing to the NW), than on
the other side (facing to the SE), where no more than
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one pair has nested each year (see below). Because
the distribution of breeding Hooded Crows in these
areas is similar to that of the Merlins, potential nest
sites for Merlins are produced continually in and
near the control area. In the experiental area, there
were only three Rough-legged Buzzard nests that
could be used by Merlins attempting to breed during
1988-1991.

In early April 1991, about two weeks before the
Merlins arrive, we erected 23 artificial nests in the
experimental area. These nests were of Hooded
Crow type as described by Rebecca and Payne
(1991). Each nest was placed in a birch-tree at about
2/3 of its maximum height (see below) and firmly
tied to the tree using wire. The distance between two
neighbouring nests was approximately 1 km.

Before the 1992 breeding season in March, the
artifical nests were repaired and changed slightly. A
nest-cup was made of matted wool and filled with a
thick layer of coarse sand allowing the birds to
scrape a shallow hollow. It should be noted that we
were not allowed to test the artificial nests in the
control area due to National Parks regulations.

Estimating food abundance

Six routes, each approximately 6 km long, were used
for censuses of passerines. Three routes traversed
each of the experimental (routes: 4, 5 and 6) and the
control (routes: 1, 2 and 3) areas. On each side of the
valley, one route (1 and 6) was high on the slope near
the tree border, another was 100200 m from the
river at the valley bottom (3 and 4), and the third
between the other two. The routes went through
habitats representing hunting as well as nesting
areas for Merlins. In 1991, censuses were made from
2 to 7 June. This year the Merlins commenced
laying, on average, on 29 May. Thus, some Merlin
pairs were still laying when passerine abundance
was estimated. In 1992, censuses were made from 6
to 10 May, that is, in the pre-laying period.

The censuses were made as point counts; the
observers (CGW, Nigel Harding, Yngve Ryd) stopped
after 15 min and recorded all birds during a 3 min
period. After each point count, snow depth was
measured, and snow cover was classified within a
square, 50X50 m, according to: 0=no snow, 1=1-
25% of the ground covered, 2=26-50% of the ground
covered, 3=51-75% of the ground covered, 4=76—
100% of the ground covered. Censuses were made
twice per route by walking (1991) and skiing (1992).

We separately examined the abundance of Mead-
ow Pipits and Wheatears because these birds are, by



numbers, the most important prey items of Merlins
during the nestling period (Wiklund 1986). Other
passerines included in the study were: Yellow Wag-
tail Motacilla flava, Redstart Phoenicurus phoeni-
curus, Bluethroat Luscinia svecica, Redwing Tur-
dus iliacus, Fieldfare T. pilaris, Chaffinch Fringilla
coelebs, Brambling F. montifringilla, Redpoll Car-
duelis flammea, Reed Bunting Emberiza schoeni-
clus, Snow Bunting Plectrophenax nivalis and Lap-
land Bunting Calcarius lapponicus.

We used ANOVA and Scheffe’s F-test to examine
any differences in numbers of birds between routes
as well as between the experimental and control
areas. Since we could predict the relationship be-
tween bird abundance and snow from other studies
(Svensson 1986, Kostrzewa & Kostrzewa 1991), we
used one-tailed tests in this analysis. Other statistical
tests follow Siegel (1956) and SAS (1988). Means
are given tone standard deviation.

Results

Nest site selection

Over the study period, 149 nest sites were catego-
rized according to type and age. There was a clear
preference for breeding in nests of Hooded Crows.
Thus, 134 (90%) Merlin nesting attempts were in
nests made by Hooded Crows and only 8 (5%) were
in nests made by Rough-legged Buzzards, including
3 on cliffs (Table 1). The numbers of Merlin pairs
breeding on cliffs and on the ground were 5 and 7,
respectively (Table 1).

In this area, most Hooded Crow pairs finished
nest-building in late April, when the Merlin mating
season begin. Therefore, most potential nest sites for
Merlins attempting to breed were at least a year old.
About 79% of the Merlins occupied a nest less than
three years old. Each year some Hooded Crow pairs
abandoned their nests, sometimes before the nest
was completed, so the mud-cup or the inner nest-
lining was missing. Twenty Merlin attempts were in
nests built in the same year (Table 1). A significantly
larger proportion of the pairs bred in one year old
nests than in nests of other age categories (Table 1,
x5)=28.98, P<0.001). Only 4 nests had previously
been used by Merlins.

The nests made by Hooded Crows were in birch-
trees, whose maximum height was, on average,
8.0£2.3 m (N=23), range 5.5-12.5 m. The height
above ground of these nests ranged between 3.0 and
8.5 m and was, on average, 5.4%1.6 m. There was
a positive correlation between maximum height of

Table 1. Nest site selection by breeding Merlins. The
number of Merlin pairs occupying nests of various
origin and age are presented. Age 0 indicates that the
nest was built in the same year as the Merlin pair bred,
and 3+ that the nest was three years old or older. Cliff-
ledge nest and nests on the ground were not aged.

Boplatsval hos stenfalk. Antalet hiickande stenfalkspar
i bon av olika ursprung, och dlder pa bo byggda av
kraka och fjdllvrak. En nolla betyder att boet byggdes
samma dr som stenfalkarna héckade i det, och 3+ att
boet var minst 3 ar gammalt. Bon pa klipphyllor och pa
marken dldersbestimdes ej.

Age Alder Total

0 1 2 3+

Nest site Boplats

Hooded Crow krdka 20 60 26 28 134

Rough-legged - - - 8 8
Buzzard fjdllvrak

Cliff-ledge klipphylla - - - - 5
Ground marken - - - - 7

the trees and height of the nests (r=0.87, N=23,
P<0.0001, Pearson). The overstory cover varied
greatly and ranged from 19.0% to 50.0%
(mean=32.5+10.0%). However, overstory cover
was correlated neither with maximum height of the
trees (r=0.14, N=23, P>0.50, Pearson) nor with
height of the nest (r=-0.36, N=23, P>0.09, Pear-
son).

Availability of nests in breeding territories

There is evidence that intra-sexual contests among
males occur mainly near the nest and rarely away
from it (Wiklund & Village 1992). Moreover, in the
case of the Merlin there is a large overlap in hunting
ranges of neighbouring Merlins (Sodhi 1993a). Thus,
itseems likely that intra-sexual contests for breeding
territories concern nest sites and the area near the
nesting site.

During the mating period, the Merlin male shows
anest to the female. The presentation is preceded by
a display-flight, the V-flight, and after alighting on
the nest he walks around in it, scratches and calls, the
tic-call (Sodhi et al. 1993). If there are several old
Hooded Crow nests near each other, he may present
more than one nest to the female. We recorded more
than 10 instances where females scraped in at least
two old Hooded Crow nests before laying started.
This behaviour of the female may be associated with
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Table 2. The number of Merlin pairs breeding in terri-
tories of different quality as determined by the number
of old Hooded Crow nests in each territory. The number
of territories of each category is shown within paren-
thesis.

Antalet stenfalkspar som héiickade i territorier med

olika antal tillgingliga krdkbon. Antalet tillgiingliga
territorier av olika kvalitet anges inom parentes.

Table 3. The number of Merlin territories in the control
area and in the experimental area during 1988-1992.
The experimental area was provided with 23 artificial
nests of Hooded Crow type in 1991 and 1992.

Antalet stenfalksrevir i experimentomrddet och i kon-
trollomradet under 1988—1992. Forsoksomrddet for-
sdags med 23 konstgjorda krdkbon under 1991 och
1992.

Year Number of potential nest sites Year Number of breeding territories
Ar Antalet potentiella boplatser Ar Antalet hdckningsrevir

1 2 >2 Control area  Experimental area
1985 1(1) 2(4) 12 (17) 1988 12 0
1986 0 (1) 0 (1) 8(14) 1989 15 0
1987 0(1) 3(4) 9(13) 1990 13 0
1988 1(2) 1(2) 17(22) 1991 10 2
1989 0(0) 4(5) 17.(22) 1992 12 1

her requirement of a safe nesting site. For instance,
two females switched nest site possibly because they
were disturbed on the day before laying commenced
(see also Wiklund 1990). Hence, a territory with
more than one Hooded Crow nest may be more
attractive than a territory with only one nest.

We classed 119 potential nesting territories ac-
cording to the number of crow nests available. The
territories appeared similar in many other respects
for example the nest(s) were near the edge of a small
Birch forest that was surrounded by open land. Most
territories (82%) contained more than two nests
while territories with only one nest were rare (4%)
(Table 2).

Territories with one old Hooded Crow nest were
occupied by Merlins on two out of 5 occasions
(Table 2), that is, a rate of occupancy of 40%. The
percentage of territories with two nests that was
occupied by Merlins was 62.5%, and breeding was
confirmed in 64.3% of the territories with more than
2 nests. There was no significant difference in rate of
occupancy between the three categories of territo-
ries (pooled data, F=0.80, P>0.35, ANOVA).

Occupancy of territories in the experimental and
control areas

During 1988-1992, the number of territorial Merlin
pairs in the control area varied between 10 and 15
(Table 3). Thus, there might have been some unoc-
cupied territories in this area during the two years
when artificial nests were provided in the study area.
In 1991, Merlins occupied two territories in the
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experimental area. One Merlin pair consisting of
two first-time breeders, a2 yearold maleand a 1 year
old female, bred in a Rough-legged Buzzard nest
about 600 m away from an artifical nest. This female
commenced laying about two weeks later than the
earliest Merlin female in the control area did, so the
possibility that she reared areplacement brood could
not be excluded. In the other territory, a male was
observed near an artificial nest during at least 10
days, although breeding could not be confirmed.
The male that bred in the experimental area in 1991
also bred in 1992 with a yearling female in the same
territory as was used in 1991. A Hooded Crow nest
made in the same year was then used by the Merlins.
This breeding attempt failed due to predation.

Food abundance

In early June 1991, on average 3.3x1.5 (N=41)
passerines per point count were recorded in the
control area. There were no significant differences
in passerine abundance between the transect routes
of this area (P>0.05, mean difference: routes 1 vs 2=
0.31, F=0.06, routes 1 vs 3=—1.07, F= 0.81, routes
2 vs 3=-1.38, F=1.29). Similarly, no significant
differences in passerine abundance were detected
between transect routes of the experimental area
(P>0.05, mean difference: routes 4 vs 5=—0.62, F=
0.31, routes 4 vs 6=—0.51, F= 0.23, routes 5 vs 6=
0.11, F=0.01). In this area, mean number of passer-
ines was 2.3+1.4 (N=52). The abundance of passer-
ines was significantly higher in the control area (F=
9.65, P<0.01, ANOVA). One apparent difference



Meadow pipits/Wheatears
Angsplplarka/Stenskvatta

Route 1 Route2 Route3 Route4 Route5  Route 6

Control area/ Experimental area/
Kontrollomrade Experimentomrade

Fig. 1. The number of Meadow Pipits/Wheatears in each line
transectroute (£SD) in the experimental area and in the control
area, respectively.

Medelantalet dngspiplirkor och stenskvdttor (£standardav-
vikelse) lings varje taxeringsrutt i experimentomradet och i
kontrollomradet.

was that, on the valley bottom (routes 3 vs 4), there
were more passerines in the control area than in the
experimental area (mean difference: 2.13, F=3.41,
P<0.05, ANOVA).

We separately examined the numbers of Meadow
Pipits and Wheatears in each area because they are
important prey for breeding Merlins. On average
1.6x1.3 (N=41) Meadow Pipits and Wheatears per
point count was recorded in the control area (Fig. 1).
The numbers of Meadow Pipits and Wheatears did
notdiffer significantly between the transect routes of
this area (Fig. 1, P>0.05, mean difference: routes 1
vs 2=-0.09, F=0.01, routes 1 vs 3=—1.29, F=2.26,
routes 2 vs 3=—1.20, F=1.89). The number of Mead-
ow Pipits/Wheatears was significantly higher in the
control area (F=11.64, P<0.01, ANOVA). More-
over, Meadow Pipits and Wheatears were more
abundant in the valley bottom route (3) of the control
areathanin any of the routes in the experimental area
(Fig. 1,P<0.05, mean difference: routes 3 vs 4=1.62,
F=3.81, routes 3 vs 5=1.36, F=2.72, routes 3 vs
6=1.73, F=4.81). In the experimental area, mean
number of Meadow Pipits/Wheatears was 0.8+0.9,
N=52, (Fig. 1). There were no differences in abun-
dance of Meadow Pipits/Wheatears between the
transect routes (P>0.05, mean difference: routes 4 vs
5=-0.25, F=0.10, routes 4 vs 6=0.11, F=0.02, routes
5 vs 6=0.36, F=0.23).

In early May 1992, we recorded only 20 and 19
passerines during line transects in the experimental
and control areas, respectively. Snow Buntings and
Redpolls accounted for 75% of the observations in
each area. During this period, we regularly recorded
small flocks of Snow Buntings of about 5 individu-
als on snow-free patches in and near the control area.

70 T
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50 +
[ control area

30 +

0
0 1 2 3 4
Class / Klass

Propotion of squares (%) /
Andel kvadrater

Fig. 2. The proportion of ground covered by snow in the
experimental area and in the control area as shown by the
frequencies of 50 x 50 m squares of various classes. We classed
snow cover of each square by estimating the proportion of the
square that was covered by snow, as follows: Class 0=0 %,
Class 1=1-25%, Class 2=26-50 %, Class 2=51-75 %, Class
4=76-100 %.

Snétéickets utbredning i experimentomrddet och kontrollom-
rddet. Procenten 50 x 50 m. kvadrater av olika snoticknings-
grad: Klass 0=0 % av ytan snétickt, Klass 1=1-25 %, Klass
2=26-50 %, Klass 3=51-75 %, Klass 4=76—100 %.

Some larger flocks of 20 (N=1) and 50 (N=3) indi-
viduals were recorded on the largest patches. The
range in size of these patches was 5-1000 m?, on
average 110£190 m? (N=36). In the experimental
area, there were only a few snow-free patches, and
they were less than 5 m? in size.

Snow and passerine abundance

The proportion of ground covered by snow in early
June was higher in the experimental area than in the
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Fig. 3. The number of Meadow Pipits/Wheatears +SD) in
relation to the proportion of ground covered by snow as
indicated by snow cover classes (see text and Fig. 2). The
proportion of ground covered by snow increased from class 0
to class 4.

Medelantalet cingspiplirkor och stenskvdttor (+standarday-
vikelse) i relation till snétickets utbredning (se text och Fig.
2). Snotickets utbredning okar fran klass 0 till klass 4.
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control area (Fig. 2, P<0.05, ANOVA). Similarly,
snow depth was greater in the experimental area
(131.4+256.6 mm, N=52) compared with the con-
trol area, 45.6+133.7 mm, N=41, (P<0.05, ANO-
VA). There was a strong correlation between the
proportion of ground covered by snow and snow
depth (1= 0.82, N= 93, P<0.01). Hence, there was
much more snow in the experimental area than in the
control area.

The number of Meadow Pipits/Wheatears was
negatively correlated with snow cover (Fig. 3, r,=—
0.17,N=93,P=0.05), suggesting an inverse relation-
ship between snow and passerine abundance. The
total number of passerines was not significantly
correlated with snow cover (r,=-0.11,N=93,P=0.13).

Discussion

Newton (1991) summarized studies of various rap-
tor populations and concluded that in habitats where
nest sites are available in excess, breeding density is
limited by food supply. The main finding of our
study was that Merlins used old Hooded Crow nests
for breeding, and that food rather than the availabil-
ity of nest sites limited the density of breeding
Merlins.

Nest site selection

The Merlins mainly used old Hooded Crow nests for
breeding (Table 1). There were few pairs that bred on
the ground, presumably because such nests often fail
due to predation (Newton et al. 1978, Wiklund
1986). Hooded Crow nests were much more com-
mon than nests of Rough-legged, Buzzards. For
instance, approximately thirty Hooded Crow nests
were available for five Merlin pairs that bred each
year in a birch forest of about 8.0X0.4 km some 20
km away from the nest provision area. The number
of Rough-legged Buzzard nests available for Mer-
lins was also reduced because several Rough-legged
Buzzards claimed nests each year. The number of
nests available in the territory seemed not to affect
the Merlins’ choice of breeding territories.

One feature of Hooded Crow nests was that they
were well concealed compared with those of Rough-
legged Buzzards. Nests of the Rough-legged Buz-
zard were larger and often in the top of the trees and
therefore easy for predators to detect. The choice of
concealed nests by Merlins is common (Warkentin
& James 1988, Sieg & Becker 1990) and probably an
adaptation to reduce predation by avian predators.

Merlins showed a strong preference for Hooded
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Crow nests less than two years old. In these nests, the
nest-cup was still intact, although the inner nest-
lining and sometimes the mud-cup were missing.
However, Merlins rarely used a nest that had been
used previously by breeding Merlins. One reason
could be that breeding destroyed the nest-cup, so
that the nesting base became flat. We recorded some
instances of females knocking eggs or chicks out of
such nests. In one case, the parents were feeding half
grown chicks, two on the ground below the nest and
two in it. Another reason could be that, after being
used by Merlins in a previous year, a nest might have
a high parasite load. Thus, Merlins seemed to select
anest that had not been used by Merlins already, and
that provided a shallow hollow for the brood.

In this area, Merlins have been studied since the
early seventies (Wiklund 1986, this study). During
this study period, we have encountered many Merlin
pairs breeding in poor nests. Some examples are (see
also above): the mud-cup and a large part of the
bottom were missing in one nest (it was possible to
look through the nest) leaving only the edge of the
nest for the chicks, small and very old Hooded Crow
nests with no edge (half the size of a 1 year old nest)
consisting of a filled mud-cup and sticks attached to
the bottom of the mud-cup. In contrast, our artificial
nests were similar in size to fresh Hooded Crow
nests, with a strong edge and a shallow hollow.
Therefore, we believe that the artificial nests in-
creased the availability of suitable nests in the exper-
imental area, as similar nests did in another area
(Rebecca & Payne 1991).

Fidelity to breeding territories is low in Merlins.
For instance, average distances moved between suc-
cessive breeding seasons are among males 1.912.0
km, and among females 4.8+6.7 km (Wiklund un-
published data). Moreover, we recorded Merlins in
the experimental area in early May. Therefore, we
believe that the experimental nests provided an
opportunity for Merlins attempting to breed unless
some otherresource was in short supply. The number
of Merlin territories did not increase as a function of
the number of nests provided, however. Only a few
Merlins established territories in the experimental
area. Thus, in terms of proportion available nests for
breeding, nest sites seemed not to limit the density of
breeding Merlins in this area (see also Warkentin &
James 1988).

During the nest provision period, there was a
slightly lower density of breeding Merlins in the
control area than the maximum recorded for the
area. Therefore, breeding territories were probably
available in the control area. This created a problem



because birds mainly move from poor to rich areas
(review in Newton 1992). Thus, more territories
could have been occupied in the experimental area,
if the breeding densities in the control area had been
higher in the years concerned.

Food abundance

Merlins may prefer to nest close to areas with high
food abundance (Sieg & Becker 1990) because that
would reduce the time spent for hunting and, conse-
quently, the foraging effort particularly for males.
The time males spend flying depends on hunting
ranges (Sodhi 1993b), which is related to prey abun-
dance (Sodhi 1993a). Moreover, short duration of
foraging bouts would allow the male to allocate
more time to be near the nest, where the female
spends most of her time in the mating period (New-
ton 1979, Wiklund 1990). This is important because
she may not expel other males but accept extra-pair
copulations (Sodhi 1991, Wiklund & Village 1992),
which could reduce the male’s reproductive success.

Newton (1992) reviewed territoriality in birds and
pointed out that, in removal experiments, replace-
ments of birds occurred in rich areas but rarely or not
in poor areas. Moreover, removed birds in rich areas
were often replaced while poor sites remained va-
cant. During the mating period, we recorded Merlin
males hunting Snow Buntings that fed on snow-free
patches in and near the control area. Up to mid-May,
this was the only passerine that was abundant in
large numbers in the mountain region. Hunting
Merlins were not encountered in the experimental
area, where snow-free patches were small and less
common. If food abundance already in the mating
periodis a que for selection of breeding territories by
Merlins, that would also explain the distribution of
breeding Merlins in our study area.

The difference in number of Merlin territories
between the two areas did not correspond to the
difference in passerine abundance in the Merlins’
laying period. It is therefore doubtful that food
abundance during this period was the most impor-
tant determinant of the distribution of breeding Merlin
pairs.

Breeding of Hooded Crows was rarely recorded in
the experimental area. In June and July in N Sweden,
Hooded Crows often feed on eggs and nestlings of
other birds. Similarly, nestlings as well as newly
fledged chicks of passerines form a comparatively
large part of the food that Merlin chicks receive
(Enemar & Hérd 1980). If our passerine counts
reflect the difference in number of breeding passer-

ines between the areas, more passerines would have
bred in the control area. However, that difference is
not large enough to explain why breeding Merlins
and Hooded Crows were almost absent from the
experimental area.

There is evidence that spacing of breeding raptors
is determined by food abundance, which could be
associated with land productivity (Newton & Mar-
quiss 1986, Newton et al. 1986, Village 1990). Our
study was performed in a mountain area, where in
spring the availability of food is strongly reduced by
snow, particularly for birds feeding on the ground.
Conceivably, this is one important reason that pas-
serines were encountered mainly in areas with little
snow. Hence, like low soil productivity snow may
reduce food abundance and, consequently, the breed-
ing density of raptors. For instance, the number of
Kestrel territories occupied in any one year is nega-
tively correlated with the days of snow cover in the
preceeding winter (Kostrzewa & Kostrzewa 1991).
We believe, therefore, that the skewed distribution
of Merlin territories in this valley reflects passerine
abundance particularly the abundance of Snow Bun-
tings during the mating period of Merlins.
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Sammanfattning

Inverkan av fodo- och boplatstillgang for den rums-
liga utbredningen av hickande stenfalkar Falco
columbarius.

Den hir rapporten behandlar stenfalkens boplatsval
och faktorer som paverkar titheten av hidckande
stenfalkspar. Manga studier av faglar, dven rovfag-
lar, indikerar att tillgdngen pa foda och boplatser
péaverkar hickningstitheten. Ett problem vid studier
av rovfagelspopulationer dr emellertid att det &r
svart att experimentellt undersoka den relativa bety-
delsen av en viss resurs. Det 4r till exempel svart att
manipulera boplatstillgangen, da fa arter accepterar
konstgjorda bon. Stenfalken 4r dock en av dessa
arter.

Under hickningstiden finns stenfalken i 6ppna
habitat, dér antalet trid och skogsdungar &r fa och
sma. Stenfalkarna bygger inget eget bo utan hidckar
i gamla bon av krikfiglar och fjallvrak, eller pa
klipphyllor. Ibland dr boet bara en fordjupning i
marken. Stenfalkens val av boplats &r alltsd mang-
skiftande och kan vara en forklaring till att individer
av arten accepterar konstgjorda bon.

I vart undersokningsomrade har det hickande
stenfalksbesténdet varit stabilt under mer én 10 ar.
Stenfalkarnas hickningsplats finns i regel i sma
bjorkdungar och jaktomradet utgors av de Oppna
markerna som omger hickningsplatsen. Vi under-
sokte stenfalkens boplatsval och fordelningen av
hickande stenfalkspar i en mindre del av undersok-
ningsomradet.



Metoder

Stenfalkens boplatsval undersoktes i Padjelanta och
Stora Sjofallets nationalparker under aren 1977-
1992. Pé kartor prickade vi in bon av stenfalk och
krika. Nista hickningssdsong noterades stenfalk-
ens val av bo. Krakbona delades in i fyra alderskate-
gorier: boet hade byggts samma ar som stenfalkarna
anviinde det, 1 &r gammalt bo, 2 ar gammalt bo och
bonsom var 3 areller dldre. Botrddets hojd och boets
hojd 6ver marken mittes med en Suuntometer. Pro-
portionen av tradet som var 6ver boet anvindes som
matt pa hur vil kamoflouerat boet var.

Experiment- och kontrollomrade fér manipule-
ring av boplatstillgdngen valdes i Vuojatitnos dal-
géng. Den sydostra delen av dalgdngen hyser varje
ar manga hickande par av stenfalk och kraka under
det att endast enstaka par av de tvd arterna hickar pa
den nordvistra sidan. Experimentomradet forlades
till den nordvistra delen av dalgéngen. I detta omra-
de fanns enbart 3 fjillvraksbon som kunde utnyttjas
av stenfalkar. Kontrollomradet placerades i den
sydostradelen av dalgangen. Det forsta experiment-
aret, 1991, satte vi upp 23 konstgjorda krékbon i
experimentomradet cirka 2 veckor innan stenfalka-
rna anlidnde till trakten. Bona sattes upp i bjorkar och
surrades fast med jérntrad. Det andra experimentar-
et, 1992 reparerade vi bona och forsag dem med en
ny bobale gjord av tovad ull som ticktes med grov
sand.

Tre taxeringsrutter, var och en 6 km lang, snitsla-
des for kartering av smafaglari varje omrade. En rutt
gick néra tradgrinsen och en i dalbottnen samt den
tredje mellan dessa. Rutterna gick igenom bade jakt-
och boterring for stenfalk. Under forsta experiment-
aret, 1991, taxerade vi smafaglar under stenfalkar-
nas dggliaggningstid, 2—7 juni. Nista experimentar,
1992, taxerades smafagelférekomsten under sten-
falkens parbildningstid, 6-10 maj. Taxeringarna ut-
fordes som punktrikningar; taxeraren stannade efter
15 minuter och noterade alla faglar under en 3
minuters period. Efter varje punkttaxering mittes
snddjupet pa platsen och snotickets utbredning klas-
sifierades i en ruta om 50X50 m. enligt: O=ingen
snd, 1=1-25% av marken snotackt, 2=26-50% av
marken snotidckt, 3=51-75% av marken snotidckt
och 4=76-100% av marken snotdckt. Varje rutt
taxerades 2 ganger.

Eventuella skillnader i sméfégeltillgdngen mellan
rutterna och mellan experiment- och kontrollomra-
de undersoktes med hjilp av variansanalys (ANO-
VA). Vi gjorde en separat analys av tillgdngen pa
dngspiplédrka och stenskvitta eftersom dessa arter

antalsmissigt dominerar -stenfalkens diet under
boungetiden.

Resultat

Vi fann att 134 (90%) stenfalkshickningar skedde i
krakbon och 8 (5%) i fjillvraksbon varav 3 lag pa
klipphyllor. Ovriga héickningar var pa klipphylla, 5,
och pa marken, 7. Cirka 79% av stenfalkarna valde
ett krikbo som var yngre in 3 4r. Aldern pé de flesta
bona var ett &r (Tabell 1). Tjugo par hickade i arsbon
av kraka.

Botridens hojd varierade mellan 5.5 och 12.5 m
och boets placering dver marken varierade mellan
3.0 och 8.5 m. Det var en positiv korrelation mellan
tridets hojd och boets hojd over marken. Mellan
19% och 50% av tridet var ovanfor boet.

Totalt 119 potentiella stenfalksrevir klassifierades
med avseende pé antalet krakbon i reviret. Reviren
skiljde sig ej mycket &t i andra avseenden rorande
habitatets struktur. Bona fanns néra skogskanten i
sma bjorkdungar, som var omgivna av 6ppen mark.
Proportionerna revir med stenfalkar var lika for de 3
revirkategorierna; 1 bo, 2 bon och mer én 2 bon.
Antalet bon i reviret paverkade alltsa inte stenfalk-
ens val (Tabell 2).

I experimentomradet etablerades 2 stenfalksrevir
under 1991. Ett par gick till hiickning och 1 hane holl
ett revir (med konstgjort bo). Foljande ér, 1992,
hickade den forstnimnda hanen med en ny hona i
samma revir som héckningséret 1991. De tva hick-
ningarna skedde i ett fjéllvraksbo (1991) och i ett
arsbo av kraka (1992).

Smafageltillgngen var ligre i experimentomra-
det 4n i kontrollomradet. Detsamma giéllde ocksa
tillgAngen pa dngspiplirka och stenskvitta (Fig. 1).
Det var framfor allt i dalgdngens botten som antalet
Angspiplédrka/stenskvitta skiljde sig mellan de tvé
omradena. I maj, 1992, noterades endast ett fital
tittingar. Snosparven var i sirklass vanligast. Den
forekom i storre antal i och nira kontrollomradet 4n
i experimentomradet.

TillgAngen pa dngspiplirka/stenskvitta var rela-
terad till sndméngden. Dir det var mycket sn6 var
antalet individer litet och tviartom. Det var mer sno
i experimentomradet 4n 1 kontrollomradet.

Diskussion

I en 6versikt av olika rovfagelspopulationer kom
Newton (1992) till slutsatsen att titheten av hiackan-
de individer begrinsas av fodotillgangen i omraden
med Overskott pad boplatser. Vér studie visar att
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stenfalkarna i regel viljer att hicka i gamla krdkbon
och att det troligen 4r fodotillgdngen som begrénsar
antalet hickande par.

Det var en betydligt storre forekomst av krakbon
an fjallvréksbon. I en nérbeldgen dalgéng fanns det
cirka 30 krékbon for de 5 stenfalkspar som varje ar
hickade i dalgangen. Antalet tillgidngliga fjallvraks-
bon reducerades ocksa av att ett antal fjillvrakar
hivdade revir varje ar. En orsak till att antalet mark-
bon var sa litet 4r att sddana bon ofta plundras.

Stenfalkarna visade en klar preferens for krakbon
som var mindre 4n 2 ar gamla. Utmérkande drag for
dessa bon dr att det finns en fordjupning, en boskal,
i boet dven om krakornas byggnation har avslutats
innan den inre delen av bobalen och emellanat dven
boskalsformen av lera har fardigstillts. Stenfalkarna
hickade ytterst séllan i bon som vid ett tidigare
tillfille hade utnyttjats av stenfalk. En orsak kan
varaatt efter en stenfalkshidckning forsvinner boska-
len och boets oversida blir platt. Vid hdckningar i
sadana bon har honor emellanat knuffat dgg eller
ungar ur boet. Exempelvis matade ett stenfalkspar 2
ungar i boet och 2 ungar nedanfor boet. Ett annan
orsak dr att sédana bon kan innehalla en stor méngd
parasiter.

Under de senaste 20 drens studier av stenfalk har
vivid flera tillféllen funnit stenfalkar som har hackat
ibon av mycket dalig kvalité. Bon som i princip har
saknat botten eller gamla slitna krakbon som har
varit hilften sa stora som nya bon. Véra konstgjorda
bon var av samma storlek som nya krdkbon och
forsedda med en boskal och en forstirkt kant. Darfor
tror vi att de konstgjorda bona utgjorde ett realistiskt
alternativ i experimentomradet, dédr det saknades
riktiga krakbon. Vi noterade ocksa stenfalkar i detta
omrade under den tid da reviretablering sker. Antalet
nyetableringar av stenfalk var emellertid sa litet att
det knappast kan ha varit boplatsbrist som begréinsa-
de antalet hdckande par.

Stenfalkar hickar ofta nidra omraden med hog
bytestillgang. Dettareducerar jakttiden, vilket mins-
kar i synnerhet hanens anstringning att skaffa foda.
Korta jakttider under parningstiden #r viktiga ocksa
ur en annan synvinkel. Under cirka tva veckor fore
dggldggningen tillbringar honan merparten av tiden
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vid boet och hanen forser henne med all mat hon
behover. Det ér vid den hir tidpunkten som dggen
befruktas och om hanen inte vaktar henne emot
konkurrerande hanar kan faderskapet riskeras. Ho-
norna accepterar att para sig dven med frimmande
hanar.

Under parbildningstiden sag vi stenfalkshanar som
jagade snosparvar pa barflickarna bade i och i nr-
heten av kontrollomradet. I experimentomradet var
barfldckarna sma och sillsynta. Snosparven dr den
enda vanliga tittingen i omradet fram till senare
hilften av maj. Om fodotillgdngen under parbild-
ningstiden #r viktig for stenfalkens val av hick-
ningsterritorier detta forklara den skeva fordelning-
en av stenfalkar i Vuojatitnos dalgéng.

Skillnaderna i smafageltitheten mellan experi-
ment- och kontrollomrade under stenfalkarnas lagg-
ningstid var for sma for att forklara den stora skill-
naden i antalet besatta revir. PA samma vis forhaller
det sig med skillnaden i antalet hickande smafaglar,
om vi antager att vara punkttaxeringar under stenfal-
karnas laggningstid ocksd var ett matt pa antalet
hickande smafaglar.

Det finns samband mellan den hdckande titheten
av rovfaglar och bytestillgangen och produktivite-
ten i ett omrade, métt som sambandet mellan jord-
man och vixtlighet. I véart undersokningsomrade
reducerades fodotillgdngen i april och maj av sno. I
synnerhet for de sméfaglar som soker foda pa mar-
ken. Dirfor dr forhéallandet mellan snd och smafa-
gelforekomsten i vart omrade jamforbart med for-
héllandet mellan produktivitet och smafagelfore-
komst i snofria omraden. Smafagelforekomsten ar
liten i omrédden med omfattande snoticke och vice
versa. En konsekvens ir naturligtvis att sméfagel-
predatorernas antal ocksa kan paverkas av snotiack-
ets utbredning. Tornfalken dnnu ett exempel pa en
predator som paverkas av att bytestillgangen redu-
ceras av snd. Studier av arten har visat att antalet
besatta territorier 4r omvint relaterat till antalet
dagar med snoticke. Det 4r inte bytesvalet i sig som
ir av storst intresse (tornfalken lever framst av
smagnagare) utan det faktum att sno kan paverka
bytestillgdngen for falkarna och dirigenom ocksa
paverka antalet besatta revir.
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Marine birds drowning in fishing nets in the Gulf of Gdarisk
(southern Baltic): numbers, species composition, age and sex

structure

LECH STEMPNIEWICZ

During 8 seasons (1972-1976 and 1986-1990) 1 254
marine birds of 24 species, drowned in fishing nets in the
Gulf of Gdarisk, were collected and studied. As a rule, the
most numerous bird species in the Gulf constituted the
most common by-catch. The exceptions are the Golden-
eye Bucephala clangula, Tufted Duck Aythya fuligula and
Coot Fulica atra, the numbers drowned being incommen-
surably low compared with those observed in the Gulf.
The reverse is the case in the Eider Somateria mollissima.
The percentage share of the Long-tailed Ducks Clangula
hyemalis and Eiders in by-catches increased in general and
that of the Velvet Melanitta fusca and Common Scoters
Melanitta nigra decreased during successive years of the
study. The number of birds drowned in nets in different
months roughly reflects the seasonal changes in their
numbers in the Gulf. Adult birds, particularly males,
predominated among the Long-tailed Ducks (68% and
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47% respectively) and Velvet Scoters (65% and 46%
respectively). The opposite was the case among the Com-
mon Scoters and Eiders, where immature birds constituted
as much as 71% and 67% respectively. With the passage
of the season, these proportions changed in a species
specific way. Adult birds became entangled in fishing nets
less frequently than expected, considering their percent-
age share in the wintering population. It is estimated that
about 17 500 birds (10-20% of the number observed in the
area) die annually in nets. These include Long-tailed
Ducks (about 8 400), Velvet Scoters (about 4 000), Scaups
Aythya marila (about 1 300), Common Scoters and Eiders
(each about 1 000).

Lech Stempniewicz, Department of Vertebrate Ecology
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Gdarisk, Poland
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Introduction

Marine birds, fish and fishermen concentrate in the
same food-abundant regions of the sea for trophic
reasons. This convergence in time and space have to
lead to conflicts. Large numbers of birds, mainly
diving birds (auks, penguins, shearwaters, gannets,
divers, grebes, sawbills, diving ducks) drown each
year in fishing nets (bottom set and floating gill nets,
cod and lobster traps, etc.) in all seas of the world.
Scavengers (gulls, petrels) feeding on fish, birds and
mammals entangled on the surface, also often die in
nets. Incidental catches in fishing nets, together with
oil pollution, are considered to be the main anthro-
pogenic factors in marine bird mortality (Ashmole
1971, Bourne 1976, 1977, Cobb 1976, King et al.
1979, Nettleship et al. 1984, Stempniewicz 1991,
Harrison & Robins 1992).

The problem occurs during the breeding season
(especially in the vicinity of large colonies of sea-

birds) as well as in the moulting and wintering areas.
This has been reported from both Pacific (Ainley et
al. 1981, Carter & Sealy 1984) and Atlantic regions
(Tull et al. 1972, Piatt et al. 1984, Olden et al. 1985,
Piatt & Nettleship 1987). Also in Polish coastal
waters it has been noted that birds may drown in
fishing nets (Szczepski 1948, Kowalski & Man-
ikowski 1982, Kie§ & Tomek 1990). The Gulf of
Gdarisk is such a risky region for waterbirds, since
the fishing is intensive and large numbers of water-
birds concentrate here during winter, autumn and
spring (Gorski & Strawiriski 1986, Meissner 1989,
1992).

This paper presents data on number, species com-
position, age and sex structure of diving birds
drowned in fishing nets set in the Gulf of Gdarisk
during eight wintering seasons, 1972-1976 and
1986—1990. The spatial and temporal (within a sea-
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son) variability of catches is also described. The
results are discussed and compared with data ob-
tained during field observations. On that basis the
mortality of diving birds in fishing nets in the Gulf
of Gdanisk is estimated.

Material and methods

Birds entangled and drowned in nets were collected
with the co-operation of fishermen from two fishing
ports (Ortowo — 6 motor boats, and Sopot —9 motor
boats registered). The ports were visited and birds
collected 1-3 times a week over 8 seasons (Novem-
ber—May) in 1972-1976 and 1986—1990. During
two seasons (1973/74 and 1987/88) drowned birds
were regularly stored by fishermen (in their opinion,
65-75% of the total number drowned) and then
collected. In the remaining seasons birds were stored
irregularly so the proportion of the drowned birds
that was collected is not known. Data from these
seasons were not taken into account when estimat-
ing total number of bird catches in the Gulf. Birds
were thoroughly examined and dissected in the
laboratory, determining species, age (2 categories:
immature and adult) and sex of each individual.
The study area (i.e. fishing grounds) covers shal-
low (2—10 m) coastal waters from Ortowo to Jantar

Gulf
of
Gdansk

Vistula
Lagoon

Mouth

Fig. 1. Area of the Gulf of Gdarisk, Southern Baltic (asterisks
indicate the fishing ports, Orfowo and Sopot, where net
catches were collected; shading indicates fishing grounds).

Karta éver Gdanskbukten i sodra Ostersjon. Asterisker visar
fiskehamnarna dar faglar som drunknat i fiskndit insamlats.
Skuggning markerar fiskeomraden.
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(including Vistula Mouth), and deeper waters (up to
80 m) in the central part of the Gulf (Fig. 1). In this
area both benthic species (Bivalves, Gastropods,
Polychaetes, Crustaceans) and fishes are very abun-
dant. The most important fish species netted here are
Cod Gadus morhua, flatfish (Platessa platessa, Plat-
ichthys flesus), Herring Clupea harengus, Trout
Salmo trutta, and Perch Perca fluviatilis. Also Eel
Anguilla anguilla and Eelpont Zoarces viviparus
constitute an important catch but they are trapped,
and not netted.

Cod is caught in bottom-set gill nets (40X2.5 m,
mesh-size 55 mm) at depths from about 10 m (Sep-
tember, October) to 80 m (usually 20-30 m) in the
winter months. There are no permanent cod fishing
grounds in the Gulf. Flatfish nets (40X 1.5 m, mesh-
size 60—70 mm) are set anywhere on bottoms in
shallow water (2.5-8 m deep). Nets used for trout are
of two types. Bottom-set nets (35X2.5 m, mesh-size
65 mm) are put in shallow (2-3 m deep) river
mouths, and floating nets (1.5X2-3 m, mesh-size 80
mm) are set only out of the ship routes (mainly in
Puck Bay, i.e. out of the study area). Herring nets (2
sizes: 25X6 m, and 50X2.5 m, mesh-size 24-26
mm) are set floating 1-2 m below the water surface
at depth not exceeding 10 m. The main herring
fishing grounds are situated in the region of Vistula
Mouth, spreading eastward to Jantar and westward
to Gdansk (Fig. 1).

The nets are checked usually after one, and some-
times after more days, depending on weather condi-
tions. The crew of one boat uses about 80 cod nets
(40rolled and 40 set during one control), 30—40 nets
for flatfish and 20-25 herring nets. The number of
salmon nets per boat is very variable depending on
specialization of the particular crew. Some of them
use as much as 100 nets and others do not use them
at all.

Nets are set all year around but the main fishing
season (November—April) coincides with the win-
tering season of diving birds in the Gulf of Gdarisk.
Flatfish constitutes the most important catch in Oc-
tober and November, and the second most important
in December, April and May. Cod predominates in
net catches during the winter months (December—
March) and in April. Herring is caught in greatest
quantities in May and also much in October/Novem-
ber and March/April. In general, the catch of fish of
the majority of species decreased during the study
period except for flatfish and Perch. However, de-
tailed data are not available.

Total catches of birds during one season were
based on material collected in two fishing ports



Table 1. Number (%), age and sex structure of waterbirds drowned in nets in the Gulf of Gdarisk (ad - adult; im

- immature; m - males; f - females

Antal, dlders- och konsfordelning av sjofaglar drunknade i fiskndit i Gdanskbukten (ad - adult, im. - ung, m - hane,

f- hona)

Species Total % ad m ad f imm im f
Clangula hyemalis 606 48.3 286 124 75 106
Melanitta fusca 289 23.0 132 56 48 48
Aythya marila 96 7.7 17 36 31 9
Melanitta nigra 78 6.2 9 9 28 28
Somateria mollissima 69 5.5 13 9 25 21
Podiceps cristatus 28 2.2 9 11 2 2
Aythya fuligula 19 1.5 11 3 1
Fulica atra 12 1.0 1 1
Uria aalge 10 0.8 2 6

Cepphus grylle 9 0.7 3 3 2

Mergus serrator 8 0.6 2 2 1
Podiceps grisegena 5 04

Gavia stellata 5 0.4 1 1

Alca torda 3 0.4 1 4
Gavia artica 8 0.2 1

Bucephala clangula 3 0.2 1 2
Podiceps auritus 2 0.2 1

Somateria spectabilis 1 0.1 1
Mergus albellus 1 0.1 1

Mergus merganser 1 0.1 1

Gavia immer 1 0.1 1

Gavia adamsi 1 0.1 1
Phalacrocorax carbo 1 0.1 1

Alle alle 1 0.1 1
Total number 1254 100.0 489 257 222 225
% 100 39.0 20.5 17.7 17.9

Note: Age and/or sex of some birds has not been noted. Alder och/eller kon har inte registrerats for vissa faglar

during two seasons (1973/74 and 1987/88) and ex-
trapolated from calculated catch per registered mo-
tor boat per season to total fishing effort in the Gulf.
Rowing boats (46 registered in the Gulf, usually
assisting but also fishing) were not included in the
calculations. Information concerning the number of
boats registered was obtained from the Maritime
Office in Gdynia.

Results and discussion

Species composition

Altogether, 1 254 birds of 24 species were examined.
Represented by 8 species, diving ducks were most
frequently entangled in nets, being followed by auks
and divers (4 species each), grebes and sawbills (3
species each). The Long-tailed Duck Clangula hye-

malis was the most numerous species (606 birds —
48.3%), followed by the Velvet Scoter Melanitta
fusca (289 birds —23.0%). Birds of other species did
not exceed 10%, the majority constituting less than
1% of the material. Also, some rare species (Soma-
teria spectabilis, Gaviaimmer, G. adamsi, Alle alle),
observed sporadically on the Polish Baltic coast,
were found during the study (Table 1).

The species composition of birds drowned in nets
in different fishing grounds did not differ much,
despite significant differences in their distribution in
the Gulf. The Long-tailed Duck was the first and the
Velvet Scoter the second most frequent prey entan-
gled in nets set in the Vistula Mouth (48.3% and
23.0%, respectively, this study), in Puck Bay (41.0%
and 21.9%, respectively, Kie§ & Tomek 1990) and in
the central part of the Polish Baltic coast, in the
Dziwnéw area (53.0% and 26.8% respectively, Kow-
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alski & Manikowski 1982). There seem to exist
differences concerning bird species drowning in
nets in smaller numbers (<10% of the total share),
since auks (Uria aalge, Alca torda) constitute a
common by-catch (25%) in Puck Bay (Kie$ & Tomek
1990), where they concentrate during the winter
period (Meissner 1989).

The number of birds drowned in nets roughly
reflects their proportions in the Gulf. However,
exceptions are Goldeneye Bucephala clangula, Tuft-
ed Duck Aythya fuligula and Coot Fulica atra, since
they winter in large numbers (Gorski & Strawiriski
1986, Strawinski 1990, Meissner & Klawikowska
1993, Michno etal. 1993), but are rarely found in the
nets (Table 1). Kowalski & Manikowski (1982) and
Kie$ & Tomek (1990) also did not report these
species in by-catches from other localities, probably
because these species may forage away from the
main fishing grounds. Covered areas (ports, piers,
breakwaters, etc.) and very shallow waters often
occupied by these species are usually free of the
fishing nets.

The opposite is the case with the Eider Somateria
mollissima, which winters in the Gulf in small num-
bers (Gorski & Strawinski 1986, Strawiriski 1990,
Meissner & Sikora 1993) and yet is frequently found
drowned in nets. The reasons for this are not clear,
although a likely explanation is that the distribution
of the Eider is limited to coastal waters overlapping
with fishing grounds. For example, in the opinion of
fishermen, Eiders concentrate in areas with an abun-
dance of Herring and become entangled mainly in
herring gill nets. This is supported by an analysis of

stomach contents (Stempniewicz, unpubl.). Also the
Velvet and Common Scoters drown in nets more
frequently than would be expected considering their
relatively low numbers in the Gulf (Meissner 1993,
Stempniewicz 1986).

During successive seasons different numbers of
birds were collected (Table 2). The percentage share
of the five most numerous ducks in by-catches
changed in successive seasons. The Long-tailed
Duck was the commonest prey during the whole
study period, with the exception of 1987/88, when
more Scaups were caught. However, the Scaups
generally occurred only sporadically, and such errat-
ic changes in numbers are characteristic for this
species, at least in the Gulf of Gdarisk (Michno et al.
1993). During the years of study, the proportion of
Long-tailed Ducks generally increased. By contrast,
the second most numerous species, the Velvet Scot-
er, showed a continuous decrease in share over
successive years. Also the proportion of Common
Scoter tended to decline, while the number of Eiders
obviously increased, during the consecutive sea-
sons (Table 2). It is difficult to explain these trends.
Unfortunately, it is not possible to relate these fig-
ures to changes in the number of seabirds wintering
in the Gulf of Gdarisk during the study period be-
cause of the lack of such data in the 1970s. However,
existing data for the 1980s do not show any consist-
ent trends (Meissner, unpubl.).

For five of the most common species drowned, it
was possible to show how abundance varied during
the wintering season. Long-tailed Ducks showed
their first peak in December and a second peak in

Table 2. Collected waterbirds of the five most numerous species drowned in fishing nets in the Gulf of Gdarisk .

Insamlade i fiskniit drunknade individer av de fem vanligaste évervintrande sjofagelarterna i Gdanskbukten.

Species 72/3 73/4 7415 75/6 86/7 87/8 88/9  89/90 Total
Long-tailed Duck N 37 217 36 19 80 80 77 60 606
Clangula hyemalis %  42.5 42.5 45.0 70.4 68.4 35.1 68.1 65.9 48.3
Velvet Scoter N 28 203 16 4 8 21 5 4 289
Melanitta fusca % 322 39.7 20.0 14.8 6.8 9.2 4.4 4.4 23.0
Scaup N 1 0 0 0 0 93 2 0 96
Aythya marila % 1.1 0.0 0.0 0.0 0.0 40.8 1.8 0.0 7.7
Common Scoter N 4 52 14 0 5 0 2 1 78
Melanitta nigra % 4.6 10.2 17.5 0.0 4.3 0.0 1.8 1.1 6.2
Eider N 1 8 3 2 10 8 13 24 69
Somateria mollissima % 1.1 1.6 3.7 7.4 8.5 35 11.5 26.4 5:5
All 24 species in total N 87 511 80 27 117 228 113 91 1254
% of total number % 6.9 40.7 6.4 2.1 9.3 18.2 9.0 7.3 100.0
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Fig. 2. Number of Long-tailed Ducks (N)
and proportion (%) of adult birds in the
material collected during particular months
of the whole period of study. Percentage
notshown for May because of small sample
size.
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February and March (Fig. 2, Table 3). This confirms
the views of a 2-peak temporal distribution of the
Long-tailed Ducks in the Baltic wintering grounds
(Mathiasson 1970, Gorski & Strawinski 1986, Straw-
iOski 1990, Meissner & Maracewicz 1993). The
Velvet Scoter, on the other hand, showed only one
peak in February (Fig. 3, Table 4). This pattern
resembles that observed in the Gulf of Gdarsk
(Gorski & Strawirniski 1986, Strawiriski 1990, Meiss-
ner 1993).

Scaups were collected almost exclusively in March
(98%), while Common Scoters were numerous in
by-catches in November (20%) and in February and
March (25% and 27%, respectively). A very similar
two-peak temporal distribution of the wintering
Common Scoters was observed in the Gulf (Mani-
kowski 1968, Meissner 1993). Eiders displayed two
peaks, the first one in December (42%) and the
second one in March (28%). The first Eiders were

found in nets in November and the lastin April. Field
observations in the Gulf offer a similar picture, but
the peaks are slightly shifted in time (January and
February/March) (Meissner & Sikora 1993). This
may be related with local and inter-seasonal diffe-
rences of Eider wintering phenology in the Gulf.

Age and sex proportions

In the catch of the Long-tailed Duck, adults predom-
inated (68%) and among them the males (Table 3).
During the successive months of the wintering sea-
son the share of adults gradually dropped from 100%
inNovember to about 50% in March and April (only
3 individuals were picked up in May). These propor-
tions were mainly due to the share of males, being
almost 90% at the beginning and only about one
third towards the end of the season. The change in
the share of females was not as distinct as the season
passed. Young Long-tailed Ducks drowned with

Table 3. Number (%) of Long-tailed Ducks drowned in different months during the whole period of study.

Manatlig fordelning av fisknéitsdrunknade alfiglar av olika kon och dlder i Gdanskbukten.

Month Total Adult (%) Immature (%)
number (%) males females males females

Nov 9 (1.5) 88.9 11.1 0.0 0.0
Dec 133 (21.9) 63.9 24.1 5.3 6.0
Jan 64 (10.6) 46.9 28.1 6.3 3.1
Feb 131 (21.6) 422 25.2 6.1 14.5
Mar 187 (30.9) 32.6 13.9 17.1 34.2
Apr 79 (13.0) 354 17.7 304 16.5
May 3 (0.5) 100.0 0.0 0.0 0.0
Sum (%) 606 (100) 286 (47.2) 124 (20.5) 75 (12.4) 106 (17.5)

Note: Age and/or sex of some birds has not been noted. Alder och/eller kin har inte registerats for vissa faglar.
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increasing frequency in the consecutive months (Fig.
2, Table 3).

The age-sex structure of the Velvet Scoter was
similar. Almost two thirds of the total were adults,
46% being males (Table 4). The changes in age-sex
groups in consecutive months were less distinct in
the Velvet Scoters than in the Long-tailed Duck.
Adult Velvet Scoters tended to show lower propor-
tions at the beginning and end of the season, with the
maximum (81%) in January (Fig. 3, Table 4).

In Scaups the proportions of adults and immatures,
females and males were fairly even, with a slight
predominance of adults. As already mentioned, the
Scaups appeared only once in large numbers (in
March 1988), hence the analysis of age and sex
structure refers only to that period. Females were the
most common sex among the adults, while males
were more common among immatures (Table 1).

Among the Common Scoters and Eiders young
birds predominated (71% and 67%), with an equal

Gdanskbukten.

proportion of the sexes within both age groups
(Table 1). Inboth species the share of immature birds
tended to increase in the consecutive months of the
season (Table 5).

A comparison of the age-sex structure of birds
drowned in fishing nets with that observed during
field counts in the Gulf is only partially possible. In
the field it is usually possible to distinguish only two
”age-sex” groups, i.e. adult males and the rest (adult
females plus juveniles), hence the incomplete data
(Nilsson 1970). The material collected in the present
study, on the other hand, provides detailed informa-
tion on the subject, at least for the most numerous
species, thus constituting a valuable supplement to
field studies. However, we lack enough information
about possible differences between age groups and
sexes concerning their vulnerability to fishing nets
and the ensuing winter losses. Hence only adult
males can be analysed.

Field counts of all Long-tailed Ducks in the Gulf

Table 4. Number (%) of Velvet Scoters drowned in different months during the whole period of study.
Manatlig fordelning av fiskndtsdrunknade sviirtor av olika kin och dlder i Gdanskbukten.

Month Total Adult (%) Immature (%)
number (%) males females males females

Nov 3 (1.0) 333 0.0 333 0.0
Dec 30 (10.4) 50.5 3.3 16.7 20.0
Jan 53 (18.3) 56.5 24.5 11.3 7.5
Feb 140 (48.4) 50.7 20.7 12.1 15.7
Mar 57 (19:7) 26.3 19.3 29.8 24.6
Apr 6 2.1) 0.0 33.3 - 333 33.3
Sum (%) 289 (100) 132 (45.7) 56 (19.4) 48 (16.6) 48 (16.6)

Note: Age and/or sex of some birds has not been noted. Alder och/eller kiin har inte registerats for vissa faglar.
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Table 5. Number of Common Scoters and Eiders and
proportion of immatures drowned in different months
during the whole period of study.

Antal i fiskndt drunknade sjoorrar och ejdrar, samt
andel ungfaglar under olika manader.

Common Scoter Eider

Month Total % immatures Total % immatures
Nov-Dec 23 47.8 33 63.6
Jan-Feb 28 714 14 64.3
Mar-Apr 27 92.6 22 71.3

in the winter months (December—February) show
that adult males constitute from 60% (in sheltered
bays) to 85% (in open areas, e.g. the region of Hel
and the Vistula Estuary, from where the birds caught
in nets originated (Fig. 1, Meissner & Maracewicz
1993). This should be compared to the distinctly
lower estimate based on drowned birds, fluctuating
from 54% in February to 64% in December (Table
3). This difference suggests that adult males avoid
fishing nets.

The same conclusion is obtained for the Velvet
Scoter when comparing the share of adult males
present in the Gulf (about 70%; Meissner 1993) with
their share among those drowned in nets (about
50%; Table 4), and also for the remaining species
analysed. It is possible that a greater proportion of
juveniles than of adult males are used for consump-
tion. This would overestimate the share of adult
males in the material collected and strengthen the
suggestion that adult males learn to avoid nets.

Mortality of marine birds in fishing nets

Data obtained in the 1973/74 and 1987/88 seasons,
when material was collected most regularly, calling
at the fishing berth 2-3 times per week throughout
the whole season, were taken as the basis for calcu-
lations. In the opinion of the fishermen, during these
two seasons, 65-75% of all the birds caught in the
nets were collected. After an appropriate correction
(assuming that 70% of netted birds were collected),
the number of drowned birds per boat was estimated
at 76. The number of birds caught in the nets by all
the boats registered in the Gulf (230) could then be
calculated (Table 6). The result was that about 17 500
diving birds die in the nets in the Polish part of the
Gulf of Gdarsk during one season. Of this total,
about 13 800 birds are lost in nets in the western part
of the Gulf (to the west of the Vistula Estuary) for

Table 6. Estimated number of diving birds drowned in
nets in the Gulf of Gdarnsk during one season.

Uppskattat antalfiglar som drunknat ifiskndt i Gdansk-
bukten under en sdsong.

1973/74 1987/88 Total

No. collected in 2 ports * 511 288 799

Antal insamlade i 2 hamnar *

No. drowned (2 ports) 730 411
Antal drunknade (2 hamnar)

No. of registered motor boats

(2 ports) 9 6 15
Antal registrerade motorbatar

(2 hamnar)

Mean no. drowned per boat 81 68 76
Medeltal drunknade per bat

1141

Total no. of motor boats registered
Totala antalet registrerade motorbdtar
whole Polish part of the Gulf
hela polska delen av bukten
west of Vistula mouth ** 82
viister om Vistulas mynning **

230

Total no. of birds drowned
Totala antalet drunknade faglar
whole hela
western part vdstra delen

17 480
13 832

* Estimated at 70 % of those drowned.
Uppskattat till 70 % av antalet drunknade.

*#* The birds wintering in this area are censused regu-
larly.
Faglarna som overvintrar i detta omrdde riknas
regelbundet.

which numbers of wintering birds are available.
These 13 800 birds constitute about 15% of the
maximum number of birds noted here during the
counts.

Table 7 gives estimates of the numbers lost in nets
during a single season. Their percentage share in the
material available was taken as the basis. The results
obtained have been compared with the estimated
numbers of the particular species in the western part
of the Gulf. This comparison suggests that birds
caught in nets in the western part of the Gulf consti-
tute about 10-20% of the peak numbers recorded in
field counts in the area.

An exception is the Eider where the estimated
number of individuals lost in the nets annually
exceeds the maximum number of birds noted during
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Table 7. Estimated number of drowned birds among the five most common diving ducks in the Gulf of Gdarisk

during one winter season.
Uppskattat antal faglar av de fem vanligaste dykinderna

som drunknat i néit under en vinter i Gdanskbukten.

Species % share No. drowned Est. winter % drowned
whole* western** peak no.*¥** of peak no.

Art % andel Antal drunknade Uppsk. hogsta % drunknade av

hela* védstra** vinterantal ¥** hogsta antal
Clangula hyemalis 48.3 8443 6681 30-40000 MM 16.7-22.3
Melanitta fusca 23.0 4020 3181 14800 M 21.5
Aythya marila 7.7 1346 1065 10000 Mi 10.6
Melanitta nigra 6.2 1084 858 4200 M 20.4
Somateria mollissima 5.5 961 761 500 MS 152.2
Other species Andra arter 9.3 1626 1286

*  Whole Polish part of the Gulf of Gdansk. Hela polska delen av Gdanskbukten
**  Western part of the Gulf (west of Vistula mouth). Viistra delen av bukten (vister om Vistulas mynning)
*#% References Referenser: MM — Meissner & Maracewicz (1993), M — Meissner (1993), Mi — Michno et al.

(1993), MS — Meissner & Sikora (1993)

the counts. Either the estimated number of this
species in the Gulf'is too low, or the share of birds in
transit substantially increases the overall number of
Eiders staying in the region. This is backed by the
fact that the largest winter concentration of this
species in the Western Palearctic (about one million
birds) is relatively near by (on the Danish coast;
Laursen 1989). Because of the same reason, it is
possible that the estimates of mortality rate of the
other common species also are too high.

Despite all the reservations below, the estimated
number of birds lost in fishing nets in the Gulf of
Gdarisk, based on material collected over 8 years,
does not seem overestimated. Kies & Tomek (1990)
give a much higher figure — 250 birds caught in nets
per season and boat, and the total number of birds
lost in fishing nets in one port alone (KuZnica, 15
boats) as 3 750. Kowalski & Manikowski (1982)
counted 581 birds drowned in one season in fishing
nets from Dziwnéw. Given a maximum number of
three boats fishing with ground nets we have no less
than 194 birds per boat. The basis for calculation in
the present paper is much lower, 76 birds/boat/
season. In fact, the average number of birds caught
in nets by the active crew of one boat, was higher. In
the 1973/74 and 1987/88 seasons, 1 141 birds were
caught in nets set by 8 regularly working boats from
Ortowo and Sopot, i.e. 143 birds/boat/season (Table
6). The maximum by-catch brought to the port after
one net control by fishermen from Sopot on 20-22
February 1974 amounted to 97 birds, of these 50
Long-tailed Ducks, 32 Velvet Scoters, 10 Common
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Scoters, three Crested Grebes, one Red-necked Grebe
Podiceps griseigena and one Red-breasted Mergan-
ser Mergus serrator. Durinck et al. (1993) reports
that 340 Velvet and Common Scoters were caughtin
one night in 120 fishing nets set on Danish coastal
waters near Hanstholm, North Sea.

Estimating mortality of marine birds in fishing
nets in the Gulf of Gdarisk during the whole post-
breeding period is associated with several problems.
First, the number of birds drowned in nets is only an
estimate of the actual number. This is because not all
drowned birds are reported. Some are utilized as
food for foxes and minks or even humans. Further-
more, fishing effort (number of nets/days per sea-
son), related with fishing profitability as well as
weather conditions (storm and ice-bound periods),
considerably influence the by-catch size.

Types of nets used and areas of their setting also
strongly affect the numbers of killed birds. Most
dangerous for diving birds are nets of mesh-size
exceeding 35 mm, set in shallow water (up to 20 m)
in some food-attractive regions (e.g. river mouths,
banks, etc.). In the nets set at depth exceeding 30 m
(max. 65 m) only single Long-tailed Ducks and
Common Guillemots were found. Bottom diving
birds are most threaten by nets setloose (not strained;
e.g. flatfish nets) or loosen by storms. A majority of
birds collected (although detailed data are lacking)
drowned in nets used for flatfish, cod and salmon.
Herring nets are relatively safe because of fine
mesh-size, unless set loose in very shallow water.
The number of drowned birds usually increased



after a storm since birds concentrated closer to
shore, the nets came loose and water transparency
dropped (making the nets difficult to perceive).

A fundamental difficulty in the quantitative as-
sessment of the mortality of marine birds in fishing
nets is also the lack of data on the total number of
birds in the Gulf during the whole post-breeding
season. Long-term counts by the Waterbird Re-
search Group “Kuling” (Gdarisk University’s De-
partment of Vertebrate Ecology and Zoology) sug-
gest that the total number of individuals, appearing
for short periods in the waters of the Gulf, substan-
tially exceeds maximum numbers noted during
counts. Not knowing the proportion of the transit to
stationary fraction it is impossible to estimate the
global number of birds of particular species in the
Gulf of Gdarisk during the season.

It is for these reasons that any attempt at estimat-
ing the mortality of birds in fishing nets in the Gulf
can only be of an approximate character. This natu-
rally refers to maximum numbers of particular spe-
cies of birds observed in the Gulf. The more mobile
the species, i.e. the more individuals there are which
belong to the transit fraction, the lower is the true
mortality of birds lost in fishing nets.

Irrespective of the accuracy of the results, there is
no doubt that fishing activities (especially set-nets)
in the Gulf of Gdarisk result in substantial losses
among the diving birds wintering here in large
numbers. In recent years this has been a much
stronger anthropogenic mortality factor than oil pol-
lution.
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Sammanfattning

Drunknade sjofaglar i fiskndt i Gdanskbukten: an-
tal, artsammansdttning, kons- ochdldersfordelning.

Denna undersokning analyserar antal, artsamman-
sdttning, kons- och aldersfordelning av sjofaglar
drunknade i fisknét i Gdanskbukten under vinterma-
naderna 1972-1976 och 1986-1990. Totalt under-
soktes 1254 faglar av 24 arter. Av dessa arter var 11
dykénder, 4 lommar, 4 alkor, samt 3 doppingar. De
tva i sdrklass vanligast fangade arterna var alfagel
(48,3%) och svirta (23,0%), direfter foljde bergand
(7,7%), sjoorre (6,2%), ejder (5,5%), skaggdopping
(2,2%) och vigg (1,5%). Ovriga arters andel under-
steg 1 % av totala fangsten. Generellt tycks artsam-
mansittningen av drunknade faglar dterspegla sam-
mansittningen 6vervintrande sjofaglar. Undantagen
ar knipa, vigg och sothona, som samtliga fangades i
mindre antal 4n forvintat, samt ejder som fangades
i storre antal dn forvintat. Orsakerna till dessa avvi-
kelser kan troligen forklaras av artskillnader i 6ver-
lapp mellan huvudsakliga fédosoksomraden och
intensivtutnyttjade fiskeomraden. Flera arter uppvi-
sar stora mellanérsskillnader i antal, varav nagra
arter uppvisade langtidstrender. Salunda dkade an-
delen fangade alfaglar (fran 42% 1972-1974 till
65% 1989/90), medan andelen svértor minskg[ dras-
tiskt (fran 35% 19721974 till 4% 1989/90). Alders-
och konsfordelning av drunknade faglar varierade
kraftigt mellan arter och mellan ménader inom arter.
Adulter var vanligast hos alfagel (68%) och svirta
(65%), medan juveniler dominerade bland ejdrar
(71%) och sjoorrar (67%). Hanar var dominerande
kon hos bade alfagel och svirta, men andelen adulta
hanar som drunknade i fisknit var dock ldgre dn
observerat i den 6vervintrande populationen alfag-
lar och svirtor. En trolig orsak till denna skillnad ar
att gamla individer #r skickligare pa att undvika
fisknit. Totalt uppskattas att 17 500 sjofaglar drun-
knar arligen i fiskndt i Gdanskbukten, vilket motsva-
rar ca 10-20% av den Overvintrande populationen
inom omradet. Silunda uppskattas 8400 alfaglar,
4000 svirtor, 1300 bergénder, 1000 ejdrar och 1000
sjoorrar ga drunkningsddden till motes i fisknit.
Aven om dessa uppskattningar ir nigot osikra rader
detinget som helst tvivel om att fiskendringen orsa-
kar stora forluster av sjofaglar i Gdanskbukten. For
tillfdllet 4r dessa forluster mycket storre dn de som
orsakas av olja.
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Bivrakens Pernis apivorus éverlevnad och bestandsutveckling i

Sverige

MARTIN TIERNBERG & HANS RYTTMAN

The survival rate of the Honey Buzzard Pernis apivorus
was estimated using recovery data from 140 ringed
nestlings that later were found dead or shot. The annual
survival rate was 48.8% in the first year, 85.8% in the
second year and 86.0% thereafter. By only including a
subset of 53 Honey Buzzards found dead, the survival
was 58.1% in the first year, 85.5% in the second year and
91.7% thereafter. For a stable population and under the
assumption that Honey Buzzards breed for the first time
when two years old, the reproduction must be 0.67 young/
pair and year. Without hunting, however, a reproductive
rate of 0.34 young per pair is enough for keeping a stable
population. With knowledge of reproduction and survival
rates, the stability of the population can be estimated. In

Abstract

Uppland, central Sweden, the reproductive rate was 0.60
fledged young per established pair in 1986-91. However,
figures from counts of migrating Honey Buzzards at
Falsterbo indicate a lower reproductive rate — possibly
around 0.30 fledged young/pair —and this is probably a
more representative reproduction value for the total
Swedish population. A reproductive rate around 0.3
young/pair and year is close to the estimated value for a
stable population without hunting.
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Inledning

Den svenska bivrakspopulationen uppskattades till
ca 8000 par i borjan av 1980-talet (Nilsson 1981).
Arten var dock troligen vanligare under 1960- och
speciellt 1950-talet, da mycket hoga stricksummor
noterades vid Falsterbo (Ulfstrand 1958). Vid de
standardiserade rikningarna i Falsterbo konstatera-
des en minskning i antalet sydflyttande bivrakar
under perioden 1973-1992 (Roos 1991a och Roos
muntl.), vilket torde ha aterspeglat ett minskande
bestand i Sverige. Bivrdkens minskande trend har
varit en bidragande orsak till att arten numera &r
rodlistad i Sverige (Ahlén & Tjernberg 1992). Var
kunskap om artens grundldggande biologi 4dr emel-
lertid fortfarande bristfillig.

I denna rapport presenteras skattningar av bivrak-
ens Overlevnad baserade pa aterfynd av ringmérkta
boungar. Dessutom har prognoser om bestandsut-
vecklingen gjorts utifran nagra valda virden pa
hackningsframgéng. De skattade 6verlevnadstalen
diskuteras ocksa i relation till antalet sydflyttande
bivrakar riknade vid Falsterbo.

Material och metoder

Fram till och med 1992 hade Ringmirkningscentra-
lenerhallit meddelanden om 140 aterfynd avi Sverige
pull.- och juv.-mérkta bivrakar (138 ungar markta i
boet samt tva juv. mirkta i september), och dér
aterfyndskoden for dessa faglar indikerade att de
skjutits eller att fagelkroppen hittats (= funnen dod).
Koderna for funna individer sdger inget om hur
ldnge fageln kan ha legat dod innan fyndet gjordes,
men med den normalt snabba forruttnelseprocessen
som sker i naturen sa forsvinner doda djurkroppar
vanligtvis inom nagra veckor (se t.ex. Pain 1991). Vi
har vidare antagit att alla bivraksungar klackts fram
1 juli (vid en undersokning i Uppland 1986-91 var
mediandatum for 1:a dggets kldckning 6 juli, som
tidigast 24 juni och som senast 22 juli; Tjernberg
opublicerat). De aterfunna faglarna kan saledes al-
dersbestimmas med en sikerhet pa cirka +20 dagar.

Overlevnaden har beriknats enligt North & Mor-
gan (1979). Modellen utgar fran att dverlevnaden dr
aldersspecifik de forsta tva aren, men konstant for
individer dldre én tva ar. Flera undersokningar styr-
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Fig. 1. Overlevnadskurva for bivrakar ringmérkta i Sverige
som boungar, grundat pa dterfynd av 140 doda faglar (skjutna
eller doda pa annat sitt). Linjens ekvation &r y=2,0069—
0,075779x; R=0,98511.

Survival of Swedish Honey Buzzards based on recoveries of
140 dead birds (shot or found dead).

ker detta 6verlevnadsmonster hos langlivade faglar,
eventuellt med undantag fér mycket gamla individer
(t.ex. Lack 1946, Henny & Wight 1969, Fordham &
Cormack 1970, Clutton-Brock 1988, Newton 1989).
Med hjilp av de skattade 6verlevnadsvirdena har vi
raknat fram forvintad ungproduktion vid stabil popu-
lationsstorlek samt férvintad populationsforindring
med observerad ungproduktion, enligt metoder re-
dovisade av Henny m.f1.(1970).

Ungfagelproduktionen har skattats dels med hjilp
av data fran bostudier i Uppland 19861991 (Tjern-
berg, in prep.), dels utifran resultaten-av strickfagel-
studier i Falsterbo hostarna 1977-1986 (Sggéard &
Dsterby 1989) samt 1986-1992 (Kjellén 1993). Vira
resultat har dven jamforts med data fran de standar-
diserade strickfagelrikningarna vid Falsterbo 1973—
1992 (Roos 1991b och Roos muntl.). Vid de upp-
lindska bostudierna har termen “lyckad hickning”
avsett att minst en unge blivit flygg med en alder av
cirka 55 dygn.

Resultat

Hos bivraken ir den beriknade dverlevnaden det
forsta aret 48,8% (SE + 4,3%), det andra ret 85,8%
(SE+4,2%) och de foljande dren 86,0% (SE+ 1,3%)
(Tabell 1 ochFig. 1). Dessa siffror grundar sig pa 140
ringmarkningsfynd, av totalt cirka 1560 ringmérkta
boungar, gjorda under nistan 70 &rs tid. Det &ldsta
aterfyndet &r en bivrdk som mirktes 1922 och det
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Tabell 1. Overlevnad for bivrakar, grundat pé aterfynd
av skjutna faglar eller faglar funna déda (n = 140).

Survival of Honey Buzzards, based on recoveries of
shot birds or birds found dead (n = 140).

fx log fx
Antal levande ex.
Number of live

Borjan av ar
At the beginning

birds of year

140 2,14612804 1
65 1,81291336 2
55 1,74036269 3
44 1,64345268 4
35 1,54406804 5
28 1,44715803 6
27 1,43136376 7
22 1,34242268 8
19 1,27875360 9
18 1,25527251 10
17 1,23044892 11
16 1,20411998 12
14 1,14612804 13
12 1,07918125 14
9 0,95424251 15
7 0,84509804 16
S 0,69897000 17
3 0,47712125 18
3 0,47712125 19
3 0,47712125 20
2 0,30103000 24
2 0,30103000 22
2 0,30103000 23
2 0,30103000 24

1 0 25

1 0 26

1 0 2

| 0 28

0 29

senaste en fagel mirkt 1985. Den ildsta svenska
bivriken blev drygt 28 ar gammal och en bivrak
mirkt i Tyskland blev ndrmare 29 ar (Staav 1989).
Dessa tillhor de hogsta aldrar som uppmatts bland
vilda faglar.

Av de 140 aterfunna bivrakarna var 87 skjutna och
53 funna d6da (sannolikt dod pé annat sitt dn skju-
ten). Overlevnadstiden for dessa tvd grupper av
bivrakar ar signifikant skilda (medelvirde 932 resp.
1677 dagar, t=2,30, P=0,023). Andelen skjutna bi-
vrakar har, av aterfyndsrapporterna att déma, blivit
farre under de senaste artiondena. Mellan 1922—
1969 angavs 76 ha blivit skjutna och 32 funna doda,
medan motsvarande siffror for perioden 1970-1990



Tabell 2. Overlevnad for bivrikar, grundat pa iterfynd
av bivrakar som hittats déda (n = 53).

Survival of Honey Buzzards, based on recoveries of
birds found dead (n = 53).

fx log fx
Antal levande ex. Borjan av ar
Number of live At the beginning
birds of year
53 1,72427587 1
28 1,44715803 2
23 1,36172784 3
21 1,32221929 4
16 1,20411998 5
13 1,11394335 6
13 1,11394335 i/
13 1,11394335 8
12 1,07918125 9
11 1,04139269 10
10 1.00000000 11
10 1,00000000 12
9 0,95424251 13
9 0,95424251 14
7 0,84509804 15
5 0,69897000 16
4 0,60205999 17
3 0,47712125 18
3 0,47712125 19
3 0,47712125 20
2 0,30103000 21
2 0,30103000 22
2 0,30103000 23
2 0,30103000 24
1 0 25
1 0 26
1 0 27
1 0 28
0 29

var 11 resp. 21 (x*=13,99,df=1,P<0,001). Andelen
dodade bivrakar genom jakt har mojligen fortsatt att
minska dven under den senare 2 1-arsperioden; 43,5%
rapporterades skjutnamellan 1970-1979 (n=23) och
11,1% mellan 1980-1990 (n=9). En skattning av
overlevnaden (+ SE), baserad pa de 53 vrikarna som
hittats doda, visar att 58,1% (£ 6,8%) overlevde det
forsta aret, medan 6verlevnaden det andra aret var
85,1% (£6,3%) och de foljande &ren 91,7% (+1,0%)
(Tabell 2 och Fig. 2).

Det rader osidkerhet om vid vilken lder bivraken
héckar forsta gangen, men vi antar hir att detta
normalt sker vid slutet av dess andra levnadsar
(d. v. s. under tredje kalenderaret). I det svenska

Ar
Fig. 2. Overlevnadskurva for bivrakar ringmirkta i Sverige
som boungar, grundat pa aterfynd av 53 doda faglar (skjutna
faglar ej inkluderade). Linjens ekvation dr y = 1.5845 —
0.056059x; R = 0.97843.

Survival of Swedish Honey Buzzards based on recoveries of 53
birds found dead (shot birds excluded).

materialet omfattande 140 aterfunna bivrakar finns
endast tvd fynd gjorda i Europa av bivrakar i sitt
andra kalenderér, medan det finns tio fynd i Europa
av bivrakar i sitt tredje kalenderar (Anon. 1992, se
dven Miinch 1955, Gamauf 1984 och Forsman 1984).
Med forutsittningarna 48,8% éverlevnad forsta aret,
85,8% andra och 86,0% de Gvriga aren, samt att
forsta hiackningen sker vid tva ars alder, blir den
nodvindiga produktiviteten, utriknad enligt den
metod som angetts av Henny m.fl. (1970), 0,67
ungar per par och ar. Om vi antar att bivrakarna inte
avsiktligt dodas (d.v.s. skjuts) blir den nodvéndiga
produktiviteten for att uppratthalla en stabil popula-
tion endast 0,34 ungar per par och ar.

Med kidnnedom om &verlevnadstal och ungpro-
duktion kan stabiliteten hos populationer studeras
(Henny m.fl. 1970). Av totalt 99 hickningsforsok i
Uppland, fordelade mellan minst 47 olika par dver
sex ar, lyckades i genomsnitt endast 35%, ochi36%
av fallen (n=99) lade de studerade paren verhuvud
taget inga dgg. I medeltal producerades 0,60 flygga
ungar per etablerat par och ar. Med denna arliga
ungproduktion och med 48,8% overlevnad forsta
aret, 85,8% andra aret och 86,0% de 6vriga aren blir
populationstillvdxten sannolikt negativ, —1,5% per
ar (med 95% konfidensintervall —5,9 till +3,3%, se
Tabell 3). Om vi antar samma hédckningsframgéng,
men att bivrakarna inte dodas genom jakt, d.v.s.
overlevnaden ir 58,1% forsta aret, 85,1% andra aret

135



Tab. 3. Overlevnad, nodvindig produktion vid stabil population samt populationstrend for bivrik i Sverige.
Berikningarna grundas pa dterfynd av ringmirkta boungar i Sverige samt pa reproduktionsstudier i Uppland och
flyttfédgelsrakningar i Falsterbo.

Survival, essential reproduction at stable population and population trend for Honey Buzzards. The calculations
are based on recoveries of ringed nestlings in Sweden , estimates of reproductive success in Uppland, and counts

of migrating birds at Falsterbo.

overlevnad  overlevnad overlevnad  nodvindig pop. trend pop. trend
1:a dret 2:a aret adulter prod./arvid  per ar vid per ar vid
stabil pop. repr. 0,60 repr. 0,23
juv./par & & juv./par & &r
survival Ist  survival 2nd ~ survival essential population population
year year adults repr./year  trend per year trend per year
at stable with repr. of  with repr. of
pop. 0.60 juv./pair 0.23 juv./pair
and year and year
(%) (%) (%) (juv./par) (%) (%)
Med jakt 48,8 85,8 86,0 0,67 -1,5 -9,2
With hunting
95% konf. intervall 40,2-57,4 77,4-94,2  83,4-88.6 0,42-1,13 -5,2—3,3
Utan jakt 58.1 85,1 91,7 0,34 +6,5 -2,6
Without hunting
95% konf. intervall 44,5-71,7 72,5-97,7  89,7-93,7 0,18-0,64  -0,6+12,4

och 91,7% ovriga ar, skulle populationen ddremot
6ka med 6,5% éarligen (Tabell 3).

Vid strackfagelstudier i Falsterbo noterades en
ungfagelandel pa 10,9% under perioden 1977-86
(Spgard & Psterby 1989) och 13% under perioden
1986-92 (Kjellén 1993). Totalt for 16-arsperioden
1977-92 var andelen juvenila faglar 10,2% (1986
ars ungfagelandel enbart inkluderad fran Kjelléns
material), vilket svarar mot en genomsnittlig repro-
duktion p 0,23 juv. per par och ér. De hogre virdena
for perioderna 1977-86 och 1986-92 jamfort med
hela perioden 1977-92, beror pa att den hoga
ungfagelandelen 1986 inkluderats i bada perioderna
1977-86 och 1986-92. Med en arlig reproduktion
runt 0,23 flygga juv. per par och ér skulle bestandet
minska oavsett om det forekom jakt eller ej (-9.2%
resp. —2.6% arlig minskning; se Tabell 3). Emeller-
tid omkommer en okénd andel av ungfaglarna under
flyttningen frén boplatserna till Falsterbo. Den ho-
gre dodligheten det forsta jimfort med det andra
levnadsaret 4r ca 37% med jakt och 27% utan jakt.
En relativt stor del av dodligheten under det forsta
levnadséret sker troligen under de inledande veckor-
na av sydflyttningen. Om vi gissar att 20% av de
flygga ungfaglarna omkommer innan de nar sodra
Sverige, motsvarar Falsterbomaterialet en arlig re-
produktion av 0,29 flygga juv. per par och ar.
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De standardiserade rikningarna vid Falsterbo vi-
sade pa en signifikant minskande trend av utstrack-
ande bivrakar for 20-arsperioden 1973-1992 (Fig.
3, r=0,399, P=0,003). Om detta dverensstimmer
med den verkliga minskningstakten for den svenska
bivrakspopulationen blir den cirka 3,8% érligen for
niamnda tidsperiod. Utesluts 1974 érs hoga stréck-
siffra (11 000 ex) fran Falsterbomaterialet erhalles
fortfarande en klar signifikant minskning (r*= 0,33,
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Fig. 3. Antalet utstrickande bivrakar vid standardiserade
rikningar utforda vid Falsterbo 1973-92 (enligt Roos 1991b
samt Roos muntl.).

Number of south-migrating Honey Buzzards at standardized
counts at Falsterbo 1973-92.



P=0,01; cirka 3,1% é&rlig minskning 1973-1992).
Fig. 3 visar dock att den huvudsakliga minskningen
i antalet utstrickande bivrakar vid Falsterbo skedde
under perioden 1973-81. En mojlig tolkning av Fig.
3 dr darfor att bivrakspopulationen har stabiliserat
sig pa en ldgre niva under senare tid. Om vi viljer det
korrigerade virdet pa den arliga ungfiagelsandelen
vid Falsterbo, cirka 0,3 ungar per par och ér, som ett
representativt matt pa genomsnittlig arlig reproduk-
tion for den svenska stammen 1977-92, sa kan
konstateras att detta hypotetiska virde ligger nira
den reproduktion som krévs for en stabil population
utan jakt enligt vara 6verlevnadsberikningar (0,34
juv. per par och ar).

Diskussion

Den sexariga studien i Uppland visade att bivrakar-
na producerade 0,60 flygga ungar per etablerat par
och ar (Tjernberg, opublicerat material). Jgrgensen
(1989), som redovisade data fran 103 bon, angav att
hickningsframgangen i Danmark var 55%. Antalet
flygga ungar var enligt samma undersokning 0,9 per
péaborjad hickning och ar, men denna studie hade
uteslutit etablerade par som ej lade dgg. Om "dgglo-
sa” par utesluts fran det svenska materialet blir
dirfor de svenska och de danska reproduktionsvérd-
ena synnerligen lika. I en sjudrig studie i Tyskland
(1979-1985) var reproduktionen for 80 hacknings-
forsok i genomsnitt 0,59 flygga ungar per par och ar
och i genomsnitt 35% av de studerade paren (n=80)
lade inga dgg (Kostrzewa 1987). Aven dessa repro-
duktionsvirden dr mycket lika de som konstaterades
i Uppland. Undersokningen i Uppland genomfordes
i huvudsak i for bivraken optimala habitat (16v-
skogsrika marker i anslutning till Mélaren), ddr
reproduktionen kan tdnkas ligga hogre 4n genom-
snittet i Sverige.

De aldersfordelningsstudier som genomforts hos
hoststrickande bivrakar vid Falsterbo (Sggard &
@sterby 1989, Kjellén 1993) indikerar en ligre re-
produktion dn de ovan redovisade, och dterspeglar
formodligen mer korrekt den genomsnittliga repro-
duktionen for den totala svenska bivraksstammen.
Emellertid maste Falsterbosiffrorna kompenseras
foren viss dodlighet som sker hos ungfaglarna under
flyttningen mellan boet och Falsterbo (se under
Resultat). A andra sidan menar Sggard & @sterby
(1989) att ungfaglarna formodligen dr mer ledlinje-
beroende dn de gamla bivrikarna och &r darfor
troligen 6verrepresenterade vid Falsterbo.

Bivraken dr en langlivad fagel. Typiskt for langli-
vade faglar dr att de har lag ungfagelproduktion -

bivraken dr i detta avseende ndrmast jamforbar med
t.ex. kungsdrnen Aquila chrysaetos (Tjernberg 1983),
storlommen Gavia arctica (Andersson m.fl. 1980)
och tranan Grus grus (Bylin 1987). Eftersom lang-
livade faglar med lag reproduktionstakt 4r betydligt
kénsligare for forfoljelse och jakt &n kortlivade arter
med hog reproduktion, kan férhallandevis smé skill-
nader i jakttryck medfora stora dndringar i stammar-
nas storlek, speciellt om jakten riktas mot de adulta
individerna (Newton 1979). Om jakten pa bivrak
slar jamnt 6ver alla aldersklasser borde de gamla
faglarna drabbas forhdllandevis kraftigt, eftersom
sydflyttande svenska bivrakar enligt undersokning-
en i Uppland till 77% och enligt Falsterbostudierna
1977-1992 till 90% bestér av adulter (Tjernberg, in
prep. resp. Sggard & Psterby 1989, Kjellén 1992),
och eftersom det bland varflyttande bivrakar i stort
sett saknas faglar i andra kalenderéret. Av de 140
aterfunna bivrakarna var emellertid 6verlevnadsti-
den visentligt ldgre for de skjutna dn for de naturligt
avlidna (se under Resultat). Detta indikerar att unga
bivrakar (faglar i sitt férsta kalenderar och mojligen
dven faglar i sitt andra och tredje kalenderar) 4r mer
oforsiktiga under flyttningen dn gamla vrakar. I detta
sammanhang bor papekas att varjakten, bl.a. i Med-
elhavsomradet, sannolikt #r allvarligare dn hostjak-
ten eftersom néstan samtliga nordflyttande bivrakar
ar presumptiva hiackfaglar.

Det avsiktliga dodandet av bivrakar har, enligt
rapporterade fyndomstindigheter till Ringmirk-
ningscentralen, minskat betydligt mellan perioder-
na 1922-1969 och 1970-1990 (70,4 % resp. 34,4%).
En annan mojlighet 4r dock att skjutna bivrakar ej
rapporteras i samma omfattning som tidigare, efter-
som arten numera ir fredad i de flesta linder. Om de
allt firre rapporterna om skjutna bivréakar i realiteten
speglar ett minskat jakttryck borde detta aterspeglas
i de standardiserade rikningarna vid Falsterbo. Den
stabilisering som forefaller ha skett i antalet host-
flyttande bivrakar under 1980-talet (Fig. 3) kan vara
en indikation pa att jakten verkligen har minskat i
omfattning.

Resultaten fran foreliggande undersdkning byg-
ger pa 140 aterfynd av ringmérkta boungar av bi-
vrak. Materialet &r litet vilket innebér stor osdkerhet
vid dverlevnadsberidkningar (Tabell 3). Den redovi-
sade analysen indikerar dock att jakt pa bivrak kan
ha betydelse for artens populationsutveckling, sam-
tidigt som mycket tyder pa att jakten har minskat i
omfattning under de senaste artiondena (se dven
Saurola 1985). For att bivraksbestandet skall halla
sig pa en stabil niva eller mojligen ater 6ka, bor den
utlindska jakten dock upphora helt. I en 6verskadlig
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framtid dr namligen jakt av vuxna faglar ingalunda
den endahotbilden for arten. Férandrad markanvénd-
ning inom skogs- och jordbruk kommer sannolikt att
leda till férsdmrad hickningsframgéng genom sim-
re tillgang pa bytesdjur. Detta kan pa sikt fa allvar-
liga konsekvenser for bivrdkens populations-
utveckling.

Tack
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Stockholm for stor vinlighet vid framtagandet av
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Summary

Survival and population development of the Honey
Buzzard Pernis apivorus in Sweden.

Up to 1992, 140 Honey Buzzards, ringed as nest-
lings in Sweden, were reported as found dead or
shot. The annual survival rate (+SE) was estimated
at48.8% (+4.3%) in the first year, 85.8% (+4.2%) in
the second year and 86.0% (+1.3%) thereafter (Ta-
ble 1 and Fig. 1; for calculating methods, see North
& Morgan 1979).

Out of the 140 recoveries, 87 Honey Buzzards
were reported as shot and 53 as found dead. The life
span for these two categories of birds were signifi-
cantly different (mean life span 932 and 1677 days,
respectively; t=2.30,P=0.023). The number of shot
Honey Buzzards seems to have decreased during the
study period. Between 1922 and 1969,70.4% (n=108)



were reported as shot, whereas only 34.4% were
reported as shot between 1970 and 1990 (n=32)
(x*>=13.99,df=1,P=0.001). The survival rate (+£SE)
of the 53 Honey Buzzards reported as “found dead”
(shot birds excluded) were 58.1% (£6.3%) in the
first year, 85.1% (+6.3%) in the second year and
91.7% (+1.0%) thereafter (Table 2 and Fig. 2).

Assuming that the Honey Buzzards reproduce
from their third calender year (two years old) and
have a survival rate of 48.8% in the first year, 85.8%
in the second and 86.0% in following years, the
necessary reproductive rate for maintaining a stable
population should be 0.67 fledged young per pair
and year (for calculation methods, see Henny et al.
1970). If we assume that the buzzards are not shot,
the necessary reproductive rate for maintaining a
stable population is only 0.34 fledged young per pair
and year.

When the survival rate and production of young
are known, it is possible to estimate the stability of
populations (Henny et al. 1970). In Uppland, central
Sweden, the reproduction was 0.60 fledged young
per pair and year in 1986-91 (99 breeding attempts
were studied, including pairs that laid no eggs;
Tjernberg, unpubl.). With areproductive rate of 0.60
and with 48.8% survival in the first year, 85.8% in
the second year and 86.0% thereafter, the population
probably should decrease (Table 3). If we assume the
same reproductive rate, but that the Honey Buzzards
are not shot, the population should increase (Table
3). However, the observed reproductive rate in Up-
pland is probably higher than the average for Swe-
den. The proportion of young birds among migrating
Honey Buzzards at Falsterbo, south Sweden, in the
autumns 1977-92 (Sggard & @sterby 1989, Kjellén
1993) indicated a mean reproductive rate of 0.23
fledged young per pair and year. However, some

young Honey Buzzards probably die before reach-
ing south Sweden. If we assume that 20% of the
fledged birds died before they reached Falsterbo, the
yearly reproductive rate should be 0.29 fledged
young per pair. This is a value quite close to the
necessary reproductive rate for maintaining a stable
population, provided that the hunting of the Buz-
zards is at a low level (see above).

The standardized counts of south-migrating birds
at Falsterbo showed a significantly decreasing trend
for Honey Buzzard between 1973 and 1992 (Fig. 3,
r’=0.399, P=0.003). Fig. 3 shows, however, that the
main decrease was during 1973-81. A possible
interpretation of Fig. 3 could be that the Swedish
Honey Buzzard population has stabilized at a lower
level during the last decade, and that decreased
hunting could be responsible for this. We assume
that the corrected value of 0.3 young per pair as
derived from south-migrating Honey Buzzards at
Falsterbo reflects the mean reproductive rate for the
total Swedish Honey Buzzard population during
1977-92. According to our survival estimates (0.34
fledged young per pair and year) this hypothetical
value is close to the necessary reproductive rate for
a stable population without hunting.

The small sample (140 recovered Honey Buz-
zards) used in this investigation makes the survival
estimates rather uncertain. Despite this, our analyses
indicate that hunting of Honey Buzzards probably
has a significant and negative effect on the develop-
ment of the population. Furthermore, the analyses
show that hunting probably has decreased during
recent decades. For obtaining a stable/increasing
population of the Honey Buzzard it is probably
important that hunting is totally prevented, especial-
ly along the species migrating route across the Med-
iterranean countries.
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De polara trakterna hor till de senast upptickta och
minst utforskade omradena pa jorden bade vad gil-
ler geografiskt och zoologiskt material. Diarmed 4r
dven faglarnaidessa trakter daligt kindaoch dnidag
kan arktisfarare gora nya upptickter. I In Search of
Arctic Birds tar Richard Vaughan sig an uppgiften att
sammanstilla det mesta som ror arktisk ornitologi,
dvs vad vi vet om faglarna som lever i polarnira
omraden pa norra halvklotet. Detta dr sannerligen
ingen liten uppgift, men forfattaren lyckas riktigt bra
att i 13 kapitel formedla allt ifran arktisornitologins
historia till hur man numera kan resa till dessa
avldgsna omraden.

Boken borjar med en allmén 6versikt av arktiskt
klimat, milj6 och allmént om faglarna som lever dér.
Ett kapitel behandlar dven hur folk som lever i dessa
trakter jagade faglar och deras mytologiska forhal-
landen till olika arter. Sedan vergar forfattaren till
att i flera kapitel beskriva tidiga arktisfarares veder-
modor och deras ornitologiska insamlingsarbete.
Man undrar vad som drev dessa pionjarer till dessa
ojastvinliga trakter och till deras bedrifter, men man
gissar att viss nyfikenhet kopplad till chansen att
genom sina upptéckter bli erkdnda hemmaiEngland
utgjorde drivkraften. Fér ménga av hjiltarna som
beskrivs i boken var engelsmin, 4ven om forfattaren
bemodat sig att dven framhélla ornitologer fran
andra ldnder. Flera skandinaver 4r ju starkt forknip-
pade med den arktiska ornitologins historia, t ex
finlandssvenske A. E. Nordenskiold som under Ve-
gas fiard utmed Sibiriens norra kust gjorde manga
intressanta fynd och dessutom féormodligen utrotade
en hel population skedsndppor!

Huvudpunkten i boken ligger pa utbredning och
héackningsfynd av fagelarterna i arktis, men dven
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information om hickningsbiologi och flyttningsvi-
gar presenteras. I tre kapitel behandlas ornitologiska
skrifter om regionala fagelfaunor och en fyllig
genomgang av studier utforda fran den ryska och
sibiriska tundran samt fran omraden mellan Alaska
och Spetsbergen. Dessa genomgangar upprepar till
viss del vad som redan sagts i tidigare kapitel.
Avslutningsvis behandlas “fagelskadarens arktis”
och fagelskydd.

Sammanlagt 40 kartor visar de behandlade omra-
dena, men oftast far man tyvirr bliddra atskilliga
sidor for att hitta en i texten refererad karta. Bildma-
terialet dr ursprungligen av god kvalitet men de
svartvita fotografierna hari trycket blivit alldeles for
grd. Detta kompenseras emellertid mer dn vil av
Gunnar Brusewitz’ utsokta teckningar.

Sammanfattningsvis ir detta en mycketinnehalls-
rik bok, dven om dispositionen &r nagot rorig och
samma information presenteras ibland pa flera stil-
len. Alla som har det minsta intresset av arktisk
ornitologi bor ha den hir boken pé sin bokhylla.

ANDERS HEDENSTROM

Altenburg, W., E. Wymenga & L. Zwarts (eds)
1992. Ornithological importance of the coastal
wetlands of Guinea-Bissau. WIWO-report nr.
26, Zeist. 166 sid. Pris: Dfl 40 (inkl. frakt).

Allt eftersom kunskapen om fagelskydd har okat i
Visteuropa har man dven blivit mer medveten om
bristen pa kunskap om féglarna under vinterhalva-
ret, och da speciellt de som 6vervintrar i Afrika. Som
ett resultat av denna medvetenhet har pé senare ar
flera studier av 6vervintrande faglar gjorts i Afrika.
Den rescencerade rapporten har kommit till som ett
resultat av en Nederldndsk expedition till Guinea-
Bissau vintern 1986/87. Expeditionens syfte var att
kartlidgga forekomsten av faglar som dr knutna till
kustmiljéerna och hur dessa utnyttjas. For att lttast



kunna bestka de mest intressanta platserna i arkepe-
lagerna vid flodmynningarna firdades man med bat
som seglades fran Nederldnderna.

Rapporten ar indelad i tva delar, en pa engelska
och en pa franska. Den engelska dr pa 114 sidor och
bestar av fyra uppsatser som redan ir publicerade i
tidskrifterna Ardea och Lutra. Dessa uppsatser be-
handlar i tur och ordning (i) férekomsten och nume-
rdr av vadare, (ii) hdackningsomréaden for vadare som
overvintrar i Vistafrika, (iii) faglars utnyttjande av
mangrovetrasken och (iv) forekomsten av delfiner i
de kustnira vattnen utanfor Guinea-Bissau. Dessut-
om innehéller den engelska delen en kort introduk-
tion, en uppsats om forekomsten av Gvervintrande
tirnor, en artlista och en sammanfattning med re-
kommendationer om hur man skall bevara fagellivet
i de omraden som man har undersdkt. I den franska
delen av rapporten #r endast sammanfattningen av
respektive uppsats med. Diremot innehaller artlis-
tan mer detaljerad information om de figlar man
sett.

Rapporten &r vilskriven och innehéller mycket
information, vilket &r att véinta om arbetena redan ir
fackgranskade och publicerade. Hir finns grunddata
foredomligt lattillgédngliga i tabeller vilket dr nod-
vindigt om man i framtiden skall kunna avgéra om
det skett nagra fordndringar i populationernas nu-
merirer. Forfattarna till respektive artikel redovisar
ocksa jamforelser med data frn andra platser i
Afrika och Europa. Detta giller bade titheten av
faglar och deras biometri. Vid jimfoérelser mellan
lokaler bade inom Guinea-Bissau och utanfér finner
man en en stor variation i titheter av vadare. For att
forklara denna variation har man relaterat titheterna
till typ av substrat och titheten och typ av foda i
dessa. Av de 15 funna vadararterna fann man att sex
(Drillsndppa, Sméspov, Kustpipare, Storre strandpi-
pare, Roskarl och Storspov) kan mer eller mindre
betraktas som specialister pa att #ta vinkarkrabbor.

For att spara hackningsomradet for de dvervint-
rande vadarna i Guinea-Bissau har man gjort en
analys av de biometriska matt man har tagit i sam-
band med ringmérkning. Hér har man gjort en direkt
jamforelse med faglar 6vervintrande i Mauritanien
och kommit fram till att bl a Storre strandpipare,
Kustpipare och Rédbena som 6vervintrar i Guinea-
Bissau kommer fran mer nordliga och 6stliga héck-
ningsomraden. Hér finns dven redovisat de aterfynd
som ringmérkningen har gett. Bland de méanga kon-
trollerna av redan mérkta faglar fanns t ex en Roskarl
som var mirkt som pull i Uppland.

Rapporten vinder sig framst till dem som &r spe-
ciellt intresserade av fodosoksekologi och popula-
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tioners utbredning. For dessa kan rapporten betrak-
tas som en unik dokumentation av de i Guinea-
Bissau overvintrande faglarna. Ovriga ornitologer

tror jag har lite utbyte av rapporten.
NOEL HOLMGREN

Bird Population Studies. Relevance to conserva-
tion and management. Redigerad av C.M. Perrins,
J.-D.Lebreton & G. J. M. Hirons. Oxford University
Press, Oxford. 683 sid. Forst publicerad 1991, pa-
perback-upplaga 1993. Medlemspris i Naturbok-
handeln: 387 kr.

Fagelskyddet dr ofta starkt beroende av ”spektaku-
lara” arter eller handelser med vilkas hjdlp det tunga,
vardagliga arbetet for att bevara faglarna och deras
miljoer kan aka snélskjuts. En del faglar blir pa detta
sdtt symobolarter som kan fora en hel sektor av
fagelskydd framat. Ett par exempel i Sverige 4r
vitryggspetten och storken. Vitryggen representerar
en hel naturtyp som haller pa att forsvinna och med
den en lang rad mossor, lavar, svampar och insekter.
Till vitryggens milj6 av dldre skog med riktinslag av
dod ved hor ocksa andra fagelarter, som automatiskt
gynnas om man kan bevara vitryggen. Storken har
pa liknande sitt lyfts fram som en symbol for ett
dldre, mindre hardexploaterat jordbrukslandskap,
rikt pa betade och sléttrade vatmarker. Symbolarter-
na varierar naturligtvis fran plats till plats och dven
fran en tid till en annan. I Nordamerika har nu under
flera &r ”Spotted Owl” (som troligen kommer att
dopas till flackuggla pa svenska) varit ett verkligt
hett objekt i naturskyddsdebatten. Denna uggla ar
néra sldkt med kattugglan och dr obetydligt storre.
Den nordliga rasen Strix occidentalis caurina finns
i gammal barrskog lings USA:s vistkust och en
sydlig ras finns sedan ldngre sdderut, ner i Mexiko.
Orsaken till att denna uggla kommit i fokus ér att den
minskat mycket kraftigt under bara fyra decennier
och sirskilt under de allra senaste femton aren.
Orsaken till minskningen &r att man infort klassiskt
kalhyggesbruk i skogar som tidigare varit timligen
forskonade fran hardexploatering. Ugglan 4r helt
beroende av vidstrickta bestdnd av mogen, aldrig
barrskog. Skogsbruket har nu medfért bade en radi-
kal foryngring av skogarna och en omfattande upp-
splittring av de kvarvarande dldre skogsresterna. I
slutet av 1700-talet var nira 70 % av dessa skogar
dldre &n 200 ar, resten var yngre p.g.a. skogsbrand
och stormfillning. I dag finns det fa sammanhéngan-
de dldre skogspartier som &r storre dn ugglans nor-
mala spridningsavstand. Just kampen for att ridda
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en art av detta slag blir naturligtvis sarskilt kontro-
versiell eftersom det ror sig om s stora ekonomiska
vérden och sa stora arealer som behovs for att man
skall sikerstélla s manga par att det blir ett livskraf-
tigt bestand. Vi kidnner igen problemen fran vart
skyddsarbete for den vitryggiga hackspetten.

Fragan om hur ménga par av ugglorna och hur
stort omrade som maste bevaras dr den centrala. For
att forsoka besvara den har man anvént olika model-
ler, dels genetiska, dels demografiska. De genetiska
modellerna har inriktat sig pa att klarldgga hur
manga ugglor man maste ha for att undvika skadlig
inavel och forlust av genetiska variation. De demo-
grafiska modellerna analyserar i stillet effekter av
bestandstithet, dodlighet, ungproduktion och sprid-
ning.

Russel Lande idr forfattare till kapitlet om flack-
ugglan. Han 4r en av de mest framstaende auktorite-
terna pa demografi och dynamik hos sma populatio-
ner. Han borjar med att kritisera den hittillsvarande
forskningeninom bevarandebiologin, som lagt myck-
et stor vikt vid att forhindra inavel och forlust av
genetisk variation. Lande menar att man forsummat
de mycket viktigare demografiska analyserna. An-
ledningen till att de senare &r viktigare 4n de forra 4r
att risken for inavel och forlust av genetisk variation
upptrader forst vi en mycket mindre populations-
storlek 4n vid vilken risken for utdéende pa grund av
obalans mellan fodelse- och dddstal upptrader. De
flesta hotade populationer har alltsd passerat den
demografiska ldngt innan de natt den genetiska
risknivan.

Det har hént en del sedan Lande skrev sin uppsats.
Bl. a. har man funnit genom mera forfinade analyser,
som tar hdnsyn till rumsliga forhéllanden (biotopens
fordelning och flickugglornas spridningsmdjlighe-
ter), tithetsberoende effekter (att foryngringstakten
avtar starkt ndr populationen blir mycket gles) samt
slumpartade forédndringar i miljon. Hur dessa nyare
analyser paverkar handlingsprogrammet for att be-
varaden nordliga flaickugglan framgér av en uppsats
av R. H. Lambersson m.fl. i Conservation Biology
6:505-512 (1992). Den viktigaste slutsatsen 4r att
det finns en nedre antalsgréns, en troskel, som inne-
br katastrof for ugglan om den passeras. Annu 4r
dock kunskapen om artens biologi for délig for att
vardet skall kunna faststéllas. Det dr ocksé oklart om
den strategi man hittills valt, ndmligen att forsoka
skydda spridda omraden av gammal skog som vart
och ett kan hysa 1-3 par ugglor, dr den riktiga. Det
kanske i stillet dr effektivare att skapa ett mindre
antal storre reservat.

Boken &r en bearbetning av ett symposium som
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holls i december 1988 vid den biologiska stationen
”Tour du Valat” i Camargue. Med den nu utkomna
paperbackversionen blir boken prismissigt mera
lattillgdnglig. Inklusive en avslutande sammanfatt-
ning av lan Newton omfattar den 30 olika uppsatser.
Det ér ganska stor blandning pa bidragen. Det ér
dock mest stora faglar som behandlas, sésom sno-
gés, stork, rapphona och @nder. Amnesmissigt tick-
er bidragen bade demografiska beskrivningar och
analyser av populationer, teoretiska modeller for
populationsutveckling och utdéenderisker samt til-
lampningar i praktiskt fagelskyddsarbete. Att hir
sammanfatta alla trettio uppsatserna dr inte méojligt,
men nagra smakprov utdver flickugglan bor dnda
nimnas.

Robin McCleery och Christopher Perrins analyse-
rar effekten av predation pa bestdnd av talgoxe med
hjilp av 30 ars data. Slutsatsen blir att predation pa
smafaglar sannolikt inte formér reducera bestands-
storleken. En del resultat fran Bialowieza-skogen i
Ostra Polen, den rest av Europas forna naturliga
16vskogstyp, dér talgoxen sannolikt utvecklats, ty-
der dock pé att sméféglarna faktiskt mycket vil kan
vara utsatta for mycket hog predation och leva i
utglesade bestand. Den ldga predation som registre-
ras i sd manga studier skulle séledes kunna vara ett
resultat av att ménniskan skapat miljoer som avviker
starkt i predationstryck.

Franz Bairlein ger en god och koncentrerad sam-
manfattning av den vita storkens populationsut-
veckling. Det som styrt nedgangen i Visteuropa
tycks i mindre grad ha varit dalig ungproduktion
utan i stillet 1ag overlevnad (for fa atervindande
faglar), sévil bland de juvenila fram till konsmogna-
den som hos de hickande adulta. Orsaken till denna
daliga 6verlevnad &r enligt Bairlein minskad fodo-
tillgang p.g.a. torka och Gverbetning i Afrika samt
modernt jordbruk med insektsbekdmpning bade i
Afrika och Europa. Forbittrade biotoper dr nyckeln
till storkens framtid, den enda enligt Bairlein, som
slutar sin uppsats med stark kritik mot inplanteringar-
na av stork, som han till och med anser kan vara
skadlig for de sma éaterstdende vilda bestandens
fortlevnad.

Tva uppsatser handlar om andjakten i Nordameri-
ka. Dena ena, av James Nichols, handlar om hur
andfaglarna paverkas av jakten. Det finns tva teorier,
den ena séger att jakten dr kompensatorisk”, den
andra att den #r "additiv”. Nichols slutsats &r att for
grisanden stodjer de flesta undersokningar den for-
stateorien, att jakten dodar faglar som @ndé skulle do
till nista hickningssidsong och att diarfor ocksé de
olika jaktregleringarna inte har ndgon positiv effekt.



Nir det ddaremot giller 6vriga andarter stodjer forsk-
ningen i stdllet den andra teorin, att jakten lagger en
ytterligare dodlighet pa den 6vriga och att darfor
jaktregleringarna har betydelse for stammens ut-
veckling. Den andra uppsatsen dr av Hugh Boyd och
handlar om “vetenskap och praktik” i varden av
andfagelbestédnden. Den klarldgger tydligt hur svart
det dr att kombinera vetenskapliga resultat (ofta
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osikra och svartolkade) med politiska mal och prak-
tiska mojligheter (som ofta blir styrande oberoende
av forskningsresultaten). De amerikanska erfaren-
heterna #r virdefulla om man vill skapa ett liknande
sameuropeiskt program utan att gora om de ameri-
kanska misstagen igen.

SOREN SVENSSON

FAUNA s

dr en populdrvetenskaplig naturtidskrift som ges ut av
Naturhistoriska riksmuseet. En prenumeration for 1995
(sexx nummer) kostar 175 kronor. Sditt in beloppet pa
postgirokonto 1 55 03-6. Skriv "Sauna och flora 1995”
samt ditt namn och adress tydligt pa inbetalningskortet.
For eit gratis provexemplar skriv till
Fauna och flora, NRM, Box 50007, 104 05 Stockholm.
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