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The recent decline of the Starling Sturnus vulgaris population in

Sweden: a 22-year nest-box study

Den sentida nedgangen av starens Sturnus vulgaris bestdnd i Sverige: en 22-drig

holkstudie
SOREN SVENSSON

This study reports the changes in number of breeding
Starlings Sturnus vulgaris as recorded in seventeen
areas distributed over all Sweden in 1981-2002. The
number of breeding attempts declined by about fifty
percent, consistent with the general decline observed in
the Swedish Breeding Bird Survey. In no area was a
long-term increase observed. There was no consistent
geographical pattern; areas with declines and areas
with stable populations occurred in all parts of Sweden.
Reduction of farming and grazing intensity was probably
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the most important factor since the populations did not
decline in areas with continued active farming. The declines
were confined to small infield sites surrounded by large
forests. Hence the general decline is probably driven by
rapid habitat deterioration at numerous small sites rather
than by a slow, similar decline in all habitats.
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Introduction

Following the recommendations adopted by the
United Nation Stockholm conference in 1972,
the Swedish Nature Conservation Agency
launched a comprehensive environmental
monitoring programme in the early 1980s (Bernes
1980, 1985). Most activities were concentrated in
about twenty selected reference areas distributed
all over the country. These activities constituted
so called integrated monitoring, i.e. the monitoring
at the same site of many different aspects of the
environment, including physical and chemical as
well as biological phenomena. Monitoring of
toxic substances and other pollutants was an
important feature. Among other things, samples
including biological ones, were collected and
analysed in order to determine how the content of
selected toxic substances changed over time.
Samples were also stored in the Environmental
Specimen Bank for future use (e.g. calibration of
new analytical techniques and retrospective
analyses of substances that were not known or
topical at the time of sampling).

For one of the projects the Starling Sturnus
vulgaris was chosen as an indicator species. For
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that purpose, nest-box groups were established in
most of the reference areas. The project included two
elements. First, nestlings were collected and sent to
the Museum of Natural History in Stockholm, which
assumed the responsibility for the chemical analyses
and the depositions in the Environmental Specimen
Bank. Second, the breeding performance of the birds
was recorded in order to enable comparisons with
their load of bio-accumulating toxic substances. The
latter activity was assigned to the Department of
Ecology at Lund university with the author as project
leader. The monitoring programme as a whole was
originally intended to be long-term, but most of it
was brought to an end in the early 1990s, i.e. already
after about a decade. However, the Starling project
was one of the activities that was selected to continue.
It was still active in 2003 and is planned to continue
also in the future.

In this paper, I give an account of the number of
breeding attempts in the nest-box areas during the
period 1981-2002. This information is particularly
interesting since the Swedish Breeding Bird Survey
has long indicated a declining trend for the Starling
(Svensson 1990, 1995), at least until the most recent
years (Lindstrom & Svensson 2003). According to
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this time series, gathered by point counts at hundreds
of sites spread over the main distribution area of the
species, the Starling population has declined by
about 50% since the mid-1970s. The nest-box groups
will provide further perspective on this decline.

The purpose of this paper is also, apart from
describing the population changes, to present the
project and the study sites as a background and
reference for future analyses of other aspects, e.g.
the significance of breeding success on population
changes, and the effects of land use and climatic
factors.

Study areas

Data were collected at seventeen sites in Sweden
from Abisko in Lapland in the north to Revinge in
Scaniainthe south and from Svartedalen in Bohuslian
in the west to Fleringe on the island of Gotland in the
east. For coordinates, see Appendix. At some sites
the nest-boxes were placed in three to four subgroups
located several kilometres from each other. The
study areas and the work that has been performed in
each of them is described in the Appendix. The
descriptions are rather detailed in order to serve as a
reference source for future analyses of other aspects
based on the same material.

Most sites with nest-boxes were rather small
farmland areas with surrounding wide expanses of
forest. However, the Starlings of some nest-box
groups had access to wide farmland areas, with
arable land or pasture. Hence, the areas are not
representative for the highly productive, agricultural
lowlands of southern Sweden. Nor are they fully
representative for the more forested parts of southern
Sweden where active farming still covers considerable
parts of the landscape. It is in these two types of
habitat that the majority of the Swedish Starling
population resides. Several of the nest-box sites are
rather characterized by agricultural marginalization
such as declines of both pasture and arable farming
and ensuing abandonment of the fields, including
afforestation.

Methods

The nest-boxes were placed in trees 2-3 m above
ground. All nest-boxes were of the same type and
made of unplaned board. The inner height was 30 cm
andthebottomarea 12x12 cm. The entrance opening
had a diameter of 5 cm with its centre 7.5 cm below
the underside of the roof. The roof could be opened
and extended 2 cm beyond the front board.

Nest-boxes were successively replaced with new
ones asneeded. In spite of this, there were most often
a few nest-boxes that were not available to the
Starlings at the start of the breeding season or that
became unavailable soon afterwards for different
reasons, such as the nest-box falling down, the tree
fallen or cut, the roofloose, the nest-box occupied by
a Red Squirrel Sciurus vulgaris, Dormouse Mus-
cardinus avellanarius or Nuthatch Sitta europaea.
This means that values given for the proportion of
occupied nest-boxes or number of breeding attempts
per nest-box will be underestimates. This was of no
importance in the majority of cases since the number
of unoccupied boxes was considerable, but for a few
groups with high occupancy rates, this will be
commented upon below.

Different people, usually living in the vicinity of
the nest-box groups, were engaged for checking
them. Their task was to ensure that the nest-boxes
were cleaned after the breeding season, to repair or
replace nest-boxes that were in bad condition well in
advance of the breeding season, and to record the
course of events and final result of every breeding
attempt from the onset of egg-laying through fledging
ofthe young. A final check was to be made to count
possible remaining dead young. The following
information was collected about breeding
performance: number of breeding attempts for each
nest-box group, and for each breeding attempt, date
of the first egg, number of eggs, and number of
fledged young.

The number of visits varied in relation to what was
required, but was generally about five, plus visits for
nest-box cleaning and maintenance. Occasionally,
single visits were missed. For example, there were a
few cases when the first visit was paid after egg-
laying was completed so that the exact date of the
first egg could not be determined, or too early before
fledging so that some additional nestling mortality
may have gone unrecorded. This, however, does not
affect the determination of the number of breeding
attempts recorded and hence not any conclusions in
this paper.

The breeding population size may be measured in
different ways. The Starling is partly polygynous, at
least in dense colonies. What one counts is thus not
the number of pairs, but the number of egg-laying
females. Alternative measures are the number of
nest-boxes with at least one breeding attempt, the
number of completed clutches, or the number of
clutches with at least a specified, minimum number
of eggs (e.g. two or three in order to exclude egg-
dumping innest-boxes where no true breeding attempt
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wasmade). In Sweden, the Starling is single-brooded,
but two or occasionally three breeding attempts may
occur in the same nest-box. Such cases are usually
replacement clutches after a breeding failure (not
necessarily by the same female), extremely seldom
two successful broods (if so, in Sweden almost never
by the same female).

In order to avoid the introduction of subjective
judgment, I have chosen to count all breedings and
breeding attempts in which at least one egg was laid.
This means that in this paper two or more breeding
attempts in the same box are counted as different
ones. At all but three sites more than one breeding
attempt in the same nest-box occurred only
sporadically (14 cases out of 3471 attempts; 0.4%).
The three sites with a higher number of breeding
attempts in the same nest-box were the following. At
Ottenby there were 10 attempts in the same nest-box
out of a total of 820 breeding attempts (1.2%), with
2,4,2,1,and 1 case during five different years. The
year with four cases was 1991, when 73 breeding
attempts were made in 69 nest-boxes (6 empty
boxes). The highest frequencies were found at
Fleringe (46 cases among 1506 attempts; 3.1%) and
Revinge (35 cases among 1224 attempts; 2.9%). At
Fleringe the cases were spread over eleven different
years. Only in four years were there more than four
cases (6 in 1983, 5 in 1984, 6 in 1991, and 12 in
1996). In 1996, 88 attempts were made in 76 of the
100 nest-boxes. At Revinge the 35 cases were
distributed over 10 of the 18 study years. In all years
but one, the number of cases did not exceed four.
Only in 1990 was the frequency high with 13 cases
(87 breeding attempts in 74 of the 75 nest-boxes).
The occurrence of a high frequency of multiple
breeding attempts in the same nest-box was clearly
connected with ahigh occupancy rate in general, and
the possibility that this may confound the inter-
pretation of the recorded trends will be considered
below.

The population changes were analysed both for
the whole data set and for each area and some
subareas separately. When analysing the complete
data set I considered the fact that the number of
breeding Starlings within sites are not independent.
The data were therefore analysed using linear mixed
models (Littell et al. 1996). Using the Akaike
Information Criterion, different covariance structures
explaining the correlation structure within sites were
compared. I also allowed for random intercepts and
rate of change over time as long as the fitted variance
component was positive and the final model proved
to have a lower AIC. After fitting the covariance
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structures, the fixed factors time and time squared
were evaluated. Because the data set was partly
unbalanced, [ used the Satterthwaite approximation,
which may result in unequal denominator degrees of
freedom (Littell et al. 1996).

When testing the regressions of Starling numbers
at individual sites, I simply calculated linear
regressions after transformation of the values to
logarithmic ones. In series where zeros occurred, I
added one to each of the values before calculating
the logarithms.

Results

All data are summarized in Table 1, separately for
nest-box subgroups when relevant. The number of
breeding attempts is also shown for most of the areas
in Figure 1. For some sites, the material has been
partly presented earlier: Bocksjo (Svensson 1996a),
Tyresta (Svensson 1996b), and Gillared and
Svartedalen (Svensson 2000). The results have also
been reported annually to the Nature Conservation
Agency, most recently in Lindstrom & Svensson
(2003).

When analysing the total data set it was found that
a model including an autoregressive time series
structure [ar(1)], i.e. assuming that the number of
Starlings breeding within a site were more closely
correlated the closer they were in time, had a better
fit than models without this structure (AIC 398.0 vs.
404.1). Furthermore, a model including a random
effect of time had a better fit than a model assuming
only arandom intercept (AIC 398.0vs.406.7). Inthe
final model, there was a significant decline of the
number of breeding Starlings over time (b =-0.038,
F1165=7.70,P=0.013). There was no tendency for the
rate of decline to decrease over time (F, 55=2.20,
P=0.16). Thus, the results suggest that the number of
breeding Starlings declined over time, but that the
rate of decline differed between areas.

The results of the analyses of linear trends in each
area separately are shown in Table 2 together with
occupancy rates expressed as number of breeding
attempts in percent of the number of nest-boxes. The
occupancy rates were generally low in northern
Sweden. Therate for Abisko is inflated because 50 of
the originally 80 nest-boxes were excluded from the
study at an early stage because they produced only
one breeding attempt (Appendix). The population
trends in four of the northern areas (Abisko,
Ammarnds, Sorsele, and Umed) had slopes with
different signs but were non-significant. At Anjan,
however, there was a strong decline resulting in a



Tabell 1. Number of breeding attempts of Starlings in different study areas.
Antal hickningsforsok av stare i olika undersékningsomraden.

Year 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Abisko 4 1 2 3 6 2 4 1 3 2 0 1 3 1 2 8 8 7 4 3
Ammarnis 5 2 0 6 0 0 0 1 0 0 3
Sorsele 5 1 0 2 0 0 1 2 1
Anjan 10 16 13 13 8 4 12 8 10 10 5 2 0
Vindeln 6 0 3
Umed 7 1 6 9 10 1 5 3 9 5
Grimsd 63 55 56 50 56 45 43 40 56 49 50 29 41 38 36 48 29 26 29 29 36 42
Grimso gérd 13 16 15 17 19 8 15 12 21 18 18 8 12 7 14 13 16 13 9 10 10 14
Morskoga 13 12 18 14 13 17 10 13 15 12 15 8 10 14 12 16 6 11 12 14 17 14
Bergshyttan 17 14 13 6 9 5 S 6 6 7 7 g 10 13 6 13 6 2 6 5 6 9
Fannsitra 20 13 10 13 15 15 13 9 14 12 10 5 9 4 4 6 1 0 2 0 3 5
Kvismaren 33 46 50 65 38 51 31 44 38 44 48 53 56 47 44
Fiskinge 15 13 19 21 13 10 12 12 7 10 11 11 14 10 10
Hammar 9 11 6 14 3 18 4 10 16 10 15 14 14 15 11
Oby kulle 4 10 12 17 12 15 7 9 3 9 8 14 13 12 12
Angfallet 5 12 13 13 10 8 8 13 12 15 14 14 15 10 11
Tyresta 62 51 32 28 3 20 32 17 28 15 21 27 20 12 14 29 20 15 28 19
Bocksjo 49 47 31 21 15 24 25 25 20 17 30 16 13 14 14 8
Skiverud* 67 57 48 39
Svartedalen** 42 47 54 60 66 38 25 40 65 59 53 37 47 44 47 26 26 21 28 21 22 15
Komperdéd N 1 12 11 11 18 12 8 8 13 9 13 4 9 10 7 6 8 S 3 5 7 0
Kompersd S 4 5 g 12 9 1 4 0 13 11 7 0 5 5 8 0 4 0 0 0 0 0
Millby 6 19 19 18 17 10 16 19 20 17 21 22 21 20 14 14 16 19 16 15 15
Ranebo 18 21 8 3 16 20 19 16 12 11 8 12 6 0 0 6 0 0 0
Giillared 69 42 38 63 68 61 39 24 52 50 64 55 37 57 S3 66 67
Fleringe 92 8 71 71 77 713 75 91 91 72 8 89 8 70 72 69 75 8 79
Kvill 63 50 52 51 29 22 19 24 37 20 11 23 17 5 1 6 3
Norra Kvill 26 20 28 28 9 2 8 12 10 7 5 9 12 5 0 0 0
Wenzelholm 37 30 24 23 20 20 11 12 27 13 6 14 5 0 1 6 3
Ottenby 53 59 63 73 54 65 68 37 33 29 54 57 63 57 55
Revinge 75 74 72 66 68 76 87 71 71 68 58 66 57 58 54 63 63 77

* 60 nest-boxes in 1999; 67% of them with breeding attempts. 60 holkar 1999; 67% av dem hade hackningar.
** Totals for 19811983 calculated from the sub-group values. Totalvérdena for 19811983 har berdknats utifran delomradenas varden.

complete disappearance of the Starlings in 1995. At
Abisko the population increased temporarily in 1998—
2000 but then returned again to the average level.
Although the trend at Ammarnds was not significant,
Tamrather sure that the local population has declined
in alonger time perspective. [ have followed the bird
life at Ammarnés every summer since 1963, and my
recollection of the situation in the 1960s and 1970s
is that the Starling was more common then than later
on. After 1993, when the nest-boxes were no longer

checked, there have been only occasional breeding
attempts and the number of breeding attempts has
never again reached the level of 5-6 as in 1983 and
1986.

In southern Sweden the occupancy rates were
much higher than in northern Sweden (Table 2).
Declines were recorded in five areas: Grimso,
Bocksjo, Svartedalen, Kvill, and Revinge. The study
period at Skdverud is too short to determine whether
the decline over the four-year period is temporary or
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Table 2. Population trends for individual nest-box groups and some of the subgroups. Occupancy rate is the percentage of breeding
attempts (B.A.; at least one egg laid) in relation to the number of nest-boxes. N.c. = Not calculated.
Populationstrender for individuella omraden och vissa delomrdden. Beldggningen (B.A.) anges som procenten héckningsforsok

av antalet holkar. N.c. = ej berdknat.

Area or subarea No. of | Slope R’ F P B.A. B.A. Years
nest- % mean max.
boxes
Abisko 30 +0.013 10 2.2 N.S. 11 27 21
Ammarnés 50 —-0.035 12 1.2 N.S. 3 12 11
Sorsele 50 —0.028 10 0.9 N.S. 3 10 9
Anjan 100 | —0.062 52| 11.8 <0.01 9 16 13
Vindeln 100 N.c. N.c.| N.c. N.c. 3 6 3
Umed 100 | +0.013 1 0.1 N.S. 6 10 10
Grimso, all 100 | —0.013 56 | 26.0 | <0.001 43 63 22
Grimsd, Research station 25 -0.007 12 2.8 N.S. 54 84 22
Grims6, Morskoga 25 —0.002 2 0.4 N.S. 52 72 22
Grims06, Bergshyttan 25 -0.012 15 3.5 N.S. 33 68 22
Grimso, Fénnsitra 25 —0.046 64 | 35.5| <0.001 33 67 22
Grimsd, R+tM+B 75 —0.006 26 7.0 <0.05 22
Kvismaren, all 100 +0.004 4 0.6 N.S. 46 65 15
Kvismaren, Fiskinge 25 -0.015 31 59 <0.05 50 84 15
Kvismaren, Hammar 25 +0.019 15 2.3 N.S. 45 72 15
Kvismaren, Oby 25 | +0.008 3] 04 N.S. 42 68 15
Kvismaren, Angfallet 25 +0.013 19 3.0 N.S. 46 60 15
Kvismaren, H+O+A 75 | 40.012 21| 35 N.S. 15
Tyresta 100 | —0.011 5 1.0 N.S. 25 62 20
Bocksjo 80 —0.040 72| 38.0 | <0.001 29 61 16
Skiverud 100 N.c. N.c. | N.c. N.c 53 67 4
Svartedalen, all 100 | —0.026 57| 229 | <0.001 39 66 19
Svartedalen, Komperdd 50 —0.036 49 | 18.9 | <0.001 26 54 22
Svartedalen, Millby 25 —0.001 1 0.2 N.S. 69 88 21
Svartedalen, Ranebo 25 -0.071 58 | 23.7| <0.001 37 84 19
Gillared 100 | +0.004 4 0.6 N.S. 53 69 17
Fleringe 100 | —0.001 1 0.2 N.S. 79 92 19
Kvill 100 | —0.083 73 | 40.3 | <0.001 25 63 17
Ottenby 75 —-0.005 4 0.5 N.S. 73 97 15
Revinge 75 -0.004 27 5.9 <0.05 91 116 18

not. No trends were found at Kvismaren, Tyresta,
Gillared, Fleringe, and Ottenby. However,
significantly increasing populations were not
recorded in any area although the sign of the trend
was positive at Kvismaren and Géllared. The result
means that there was no consistent geographical
pattern in southern Sweden. In the northern part of
that region Grimso showed decline and Kvismaren
no trend. In the western part the population at
Svartedalen declined and that of Géllared remained
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stable. In the east the population at Kvill declined
and that at Ottenby remained stable.

There were differences between subareas within
the same main site in some cases. At Grimso one
subarea (Fannsétra) showed a strong decline. For the
other three subareas no significant trends were found
when analysed separately, but a weak negative trend
was found when they were pooled (Table 2). At
Kvismaren the subarea at Fiskinge showed a weak
decline, but this decline was compensated for by
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Figure 1. Number of breeding attempts in thirteen of the Starling areas (same data as in Table 1with data from 2003 added; 2003
is not included in any other part of the paper). Zero bars represent years with no data with the following exceptions (cf. Table 1):
Abisko 1993, and Anjan 1995. Number of nest-boxes in parentheses.

Antal héickningsforsok i tretton staromrdden (samma data som i Tabell 1 med data fran 2003 tillagda; 2003 dr inte med i nagon
annan del av uppsatsen). Staplar med virdet noll representerar dr utan uppgifi med foljande undantag (jfr. Tabell 1): Abisko 1993

och Anjan 1995. Antal holkar ges inom parentes.

weak but non-significant increases in the other three
subareas. At Svartedalen one subarea had a stable
population whereas the other two subareas showed
strong declines.

In three areas there were initially high population
densities which suddenly dropped considerably and
never returned to the early levels. This was the case
after the first two years at Tyresta and Bocksjo, and
after the first four years at Kvill. This pattern was not
observed in any other area.

Discussion

General decline in Sweden and northwestern
Europe

The Starling has declined during the last quarter of
acentury according to several national breeding bird
surveys. Thisis evident from the summaries provided
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for Denmark (Grell 1998), Finland (Véisénen et al.
1998) and Sweden (Svensson 1990, Svensson et al.
1999). In Sweden the counts in the most recent years
indicate that the decline has possibly levelled off
(Lindstrom & Svensson 2003). In Great Britain
there was a decline during the 1960s, then a period
of more than ten years with little change, and then a
new decline inthe 1980s (Marchant etal. 1990). This
decline has since continued so that the British
population today is only 25% of what it was in 1968
(Baillie et al. 2002, Robinson et al. 2002). Thus, it
seems that there have been large declines, at least in
most of northern Europe (see also Appendix 2.1 in
Robinson et al. 2002).

The Starling population index of the Swedish
Breeding Bird Survey declined from 100 in 1975 to
near 50 in 2002 (Lindstrdom & Svensson 2004; the
TRIM index; Pannekoek & van Strien 2001), an



average decline of2.7% per year. The annual decline
rate of 3.8% for the nest-box areas, calculated by the
mixed linear model above, gives a much stronger
decline, namely from 100 to 35 ifapplied to the same
27 year period. However, both data sets are biased to
an unknown degree because they are not
representative in terms of geographical distribution
or habitat of the sample sites. Hence it is not possible
to determine the true rate of decline of the total
Swedish breeding population from the two available
data sets.

Do the Swedish nest-box areas show the true
changes of the local populations?

The number of breeding attempts no doubt accurately
reflects the size of the local populations in most of
the areas. This assumption seems safe because the
maximum occupancy rate was above 60% only
occasionally. Thus there were plenty of empty nest-
boxes that could have been occupied if more Starlings
had been prepared to start breeding.

Three areas constitute possible exceptions, namely
Fleringe, Ottenby and Revinge. At Fleringe, almost
90% of the nest-boxes were occupied in several
years. At Ottenby, 90% of the nest-boxes were
occupied in two of the years. At Revinge more than
90% of the nest-boxes were occupied in 10 of the 18
years. Considering the fact that almost invariably a
few nest-boxes must have been unavailable when the
Starlings started to lay eggs, it is evident that these
nest-box groups must have been effectively saturated
even if a breeding attempt was not made in every
box. Inthese areas it is likely, and for Revinge almost
certain, that more Starlings would have bred if more
nest-boxes had been present. The occurrence of
several breeding attempts in the same next-box
supports this. The true variation and trend may thus
have been underestimated.

This affects the interpretation of trends. With
more nest-boxes, more Starlings could have bred in
later years (positive trend undetected) or in earlier
years (negative trend undetected). For Ottenby I
believe that the data can be trusted since the nest-
boxes were close to fully occupied in so few years. At
Fleringe the occupancy rate was so high in many
years that the absence of a trend in the nest-box
population cannot safely be assumed to demonstrate
absence of a trend in the local population. The weak
negative trend recorded at Revinge may have been
more pronounced.

Differences and similarities between the areas in
southern Sweden

In spite of the fact that no apparent geographical
pattern of population trends could be found among
the nest-box groups in southern Sweden, they may,
as said above, be grouped into six areas with
population declines and five areas without any clear
trends. One area among the former was, however,
somewhat different, namely Tyresta, where the
decline was restricted to 1984 and 1985 only, with no
declining trend thereafter.

There seems to be only moderate agreement among
the areas for when changes occurred (Table 3), but
some agreements are obvious. There was a slightly
higher number of years when there were declines
rather than increases, but there were only two years
when no area showed an increase (1986 and 1992).
These years were also the years when the common
decline was largest (27% and 31%, respectively).
There were also two years when no areas showed
declines (1989 and 1993). These years the number of
breeding attempts increased by 21% and 31%,
respectively. The most prominent agreements,
explaining much of the common decline, occurred
in the form of sequences of years with declines, one
in 1984-1987 (50%) and another in 1994—-1997
(35%). During the last five years the populations
have been rather stable in most areas. Hence, in spite
of'the fact that considerable increases were recorded
in three years (1988, 1989, and particularly 1993),
these years could not compensate for the losses in
other years.

Population changes caused by local effects

The Starling depends on access to nesting cavities;
without them no Starlings will breed how perfect the
habitat ever is in other respects. The provision of
nest-boxes made it certain that this requirement was
satisfied inmostareas. However, as explained above,
the number of nest-boxes in some areas did probably
not satisfy the need of the whole local spring
population in all years.

Ifnesting cavities are available, the most important
factor for breeding is a sufficient area of suitable
feeding habitat in the vicinity, particularly during the
nestling period when the parents are bound to the
breeding site by the fact that they cannot provide the
young with enough food if the feeding site is too far
away. Several studies, e.g. those by Smith & Bruun
(2002) and Bruun & Smith (2003), carried out in
Scania in habitats dominated by arable fields mixed
with a variable amount of pasture, indicate that a
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Table 3. Summary of the population changes in the eleven nest-box areas in southern Sweden.
Sammanfattning av bestandsfordndringarna i de elva holkomrddena i sédra Sverige.

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

Areas common with previous
year

Omraden gemensamma med
foregaende ar 6 6 7 7 8
With population increase

Med bestandsokning 2 2 0 1 5
With no change

Utan foriandring 0 0 1 0o 0 0
With population decline

Med bestandsnedgang 4 4 6 6 3 0
No of breeding attempts
previous year

Antal hackningforsok
foregaende ar

No of breeding attempts
current year

Antal hickningsforsok
aktuellt ar

Change %

Andring %

10

363 344 376 274 289 433

344 307 274 223 347 526

-5 <11 27 -19 20 21

10

526

539

452 439 368 483 359 324 381 326 365 377 379 452

439 297 483 448 324 293 326 376 363 379 386 437

-32 31 -7 -10 -10 -14 15 -1 12 -3

sufficient amount of good feeding habitat must exist
within preferably 500 metres from the breeding site
and absolutely not more than 1000-1500 metres
away. This criterion ought to be generally valid since
it depends on a fundamental compromise between
energy cost of transport and gain of the collected
food. Bruun & Smith (2002) also found that when
the amount of suitable foraging habitat (i.e. short-
sward grasslands) in the vicinity of the breeding
colonies was low, the feeding conditions for the
Starlings were poor. Suitable feeding areas are thus
created if there are grazing cattle in the summer and
haymaking for winter fodder.

These observations may, however, not be fully
applicable in this study because the nest-box groups
were in many cases located in small farmlands
surrounded by forest (cf. Appendix). In such a
situation it is possibly not the relation between arable
fields and pasture but rather the area of open short-
sward grassland of any kind, including road verges
and field borders but also certain types of arable
fields, e.g. spring-sawn cereals, that is most important.
In a forest landscape with scattered small farms it is
simply the continuation or cessation of farming that
determines the destiny of the Starling populations.
When farming is abandoned the fields rapidly become
overgrown with tall grass, herbs and bushes, or
afforested. Even traditional crop fields with their
margins may serve as a surrogate for truly optimal
habitats. This remains to be studied, however. It is
evident from the descriptions in the Appendix that
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the open areas surrounding several of the colonies
were so small that even minor habitat deteriorations
must have hit the populations severely since they had
no alternative feeding areas within reasonable
distance.

Habitat changes within the nest-box areas

Solonen et al. (1991) studied Starling populations in
a number of nest-box groups in Finland between
1961 and 1987. Strong declines were observed in all
groups. An important observation was that the years
with declines were not the same in the different
groups. The authors interpreted this as an indication
that local factors were responsible for the declines
and not any general factor outside the breeding
season, for example winter mortality. This conclusion
is supported by a British study (Siriwardena et al.
1998) finding that mortality was not higher (rather it
was lower) during periods of population decline,
both among one-year old and older Starlings. In
Finland, Saurola (1978) analysed ringing recoveries
and showed that annual mortality did not increase
during the 1970s, the decade when the strongest
declines occurred.

As shown above, the years of decline were not the
same in the different Swedish nest-box areas. This
means that the explanations are most likely to be
found in the local situation before or during the
breeding season. This assumption is further supported
by the fact that different nearby subgroups of nest-



boxes in the same area demonstrated different
patterns.

Regrettably, [have not yet made a detailed mapping
of the habitat changes in the nest-box areas during
the study period. Such documentation is under way
but could not be completed for this paper. Hence I
cannot correlate years or periods with population
declines with possible events in the study areas.
However, it is possible to draw some preliminary
conclusions based on my general knowledge about
the development of the study areas.

The areas where the Starling populations have
been constantly high throughout the study period
(Kvismaren, Gillared, Fleringe, Ottenby, and
Revinge) are characterized by wide areas of farmland,
often with pasture and cattle. Areas where the
populations declined are small areas with declining
intensity of farming, and I know that cattle grazing
ceased during the study period in some of them. The
same difference was recorded between subareas in at
least one of the study areas. The Millby area at
Svartedalen remained unchanged whereas the other
two subareas (Komperdd and Ranebo) deteriorated
as active farmland.

Tiainenetal. (1989) suggested that the main factor
causing the decline of the Finnish Starling population
was the shift from mixed farming to specialized
cereal and root crop farming. Solonen et al. (1991)
tested this suggestion by comparing local Starling
populations all over Finland. They found that local
declines occurred at different times but always started
shortly after the cessation of dairy cattle farming.
The sharp population declines coincided with the
disappearance of leys, meadows and pasture. They
concluded that it was the breeding performance of
the local populations that governed the global
population decline in Finland and not winter mortality.

The overall pattern for the Swedish sites seems to
be similar. A local Starling population either remained
stable or declined strongly. I did not find a continuous
spectrum of declines, from none via slow ones to
very strong ones. From this I infer that the decline of
the total Swedish Starling population is driven by an
increasing number of rapidly deteriorating areas and
not by a slow similar deterioration of all kinds of
habitat.

Attributes of population decline

Even if local habitat deterioration is the main cause
of population decline the mechanisms that translate
this into a global population decline may be quite
complicated (Green 1999). In Sweden there has

been no decline of clutch size or brood size at
fledging that parallels the population decline
(Svensson 2000, Jiras 2000a, Lindstrom & Svensson
2003). The same was found for British Starlings
(Baillie et al. 2002, Feare & Forrester 2002,
Siriwardena & Crick 2002). Breeding success actually
increased with 0.7 fledglings during the period 1968—
1999 when the British Starling population declined
somuch. Neither could mortality easily be correlated
with population decline (Saurola 1978, Siriwardena
etal. 1998). The latter study even found that survival
was higher during a period of population decline
than during a period of stable population size,
especially for adults. However, using a complicated
population dynamics model, Freeman et al. (2002)
could show that in spite of the absence of correlations
between population change and reproductive success
and survival among adults, mortality among juveniles
duringabriefperiod after fledging contributed much
to the fit of the model and hence could be an
important explanation.

Apart from the fact that the period just after
fledging seems to be a period of considerable losses
in many species, there is little direct evidence about
the precise cause of why the newly fledged Starlings
should be exposed to high mortality. One study
(Whitehead et al. 1996) suggests that depletion of
food by the adults during the previous breeding
period could be an explanation. Long-term depletion
of the main food (Leatherjackets Tipula paludosa)
was observed, and this is a non-renewable resource.
The mostimportantalternative resource, earthworms,
which was not depleted, may become less available
as vegetation grows and particularly if periods of
summer drought make the earthworms stay deeper,
out of reach of the Starling bill.

In Britain, the decline was extremely strong in
forest habitats (almost 90%) but less so in farmland
(about 50%). O’Connor & Fuller (1985) suggested
that the forest landscapes constituted population
sinks and that the farmlands no longer could
compensate for this by producing a sufficient surplus
of recruits. If this is the case in Sweden is not yet
known, but the fact that the Starling has declined
more strongly at forest-dominated sites than
elsewhere supports the assumption.

The non-breeding, floating, part of a Starling
population may play the key role in the total dynamics.
If, due to habitat deterioration, fewer Starling chose
to breed, the real breeding success (calculated per
individual of the whole population) may be much
lower than the apparent breeding success calculated
on the basis of the breeding birds alone. The
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importance of the floating part of the population
cannot, however, be approached without much more
detailed behavioural data on the profitability of
different options that are open for these Starlings
(e.g. Kokko & Sutherland 1998, Pen & Weissing
2000). I propose, however, that the long period
between arrival and onset of breeding, when Starlings
may roam wide areas or carefully inspect smaller
areas, isakey period forunderstanding the population
dynamics of the species.
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Sammanfattning

FN:s miljokonferens i Stockholm 1972 ledde till att
naturvardsverket i borjan pa 1980-talet startade ett
landsomfattande miljo6vervakningsprogram (PMK,
Programmet for MiljoKvalitetsGvervakning). De fles-
ta aktiviteter koncentrerades till ett tjugotal referens-
omréaden. Det rérde sig om s.k. integrerad 6vervak-
ning, d.v.s. vervakning av manga olika miljovariab-
ler samtidigt i ssmma omrade. Overvakning av mil-
jogifter var en viktig del, och man insamlade biolo-
giska prover, dels for omedelbar analys, dels for
bevarande i Miljoprovbanken vid Naturhistoriska
riksmuseet.

En av de indikatorarter som valdes var staren.
Holkgrupper upprittades i de flesta av referensom-
radena. I dessa holkgrupper bevakades stararnas
hickning och ungar insamlades for analys och for
bevarande i Miljoprovbanken. Hackningsstudierna
utfordes av Ekologiska institutionen vid Lunds uni-
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versitet med forfattaren som projektledare och in-
samlingarna skottes av miljogiftgruppen vid Natur-
historiska riksmuseet. PMK var fran borjan avsett att
bli 1dngvarigt, men avbrots redan i borjan av 1990-
talet. En del aktiviteter fortsatte dock, bland dem
starprojektet, som fortfarande ar 2003 &r aktivt.

I denna uppsats beskriver jag fordndringarna i
antalet hdckande stararide olika holkomradena under
perioden 1981-2002. Denna information komplette-
rar det vi tidigare vet om starens nedgang i Sverige.
Enligt Svenska hickfigeltaxeringen har bestandet
minskat med ungefar femtio procent sedan mitten av
1970-talet. Utover detta &r syftet med denna uppsats
att beskriva projektet och undersokningsomradena
som en referensbas till kommande analyser av andra
aspekter, t.ex. hickningsframgéngens inverkan pa
bestandsforandringarna samt effekterna av markan-
vandning och klimatiska faktorer.

Undersékningsomrdden

Data insamlades fran sjutton omraden fran Abisko i
Lappland i norr till Revinge i Skéane i soder och fran
Svartedalen i Bohusldn i vister till Fleringe pa
Gotland i dster. I nagra av omradena var holkarna
fordelade pa flera grupper nagra kilometer fran
varandra. Omradena och det arbete som utforts i vart
och ett beskrivs i Appendix.

En del holkgrupper sitter i ganska sma jordbruks-
omraden som omges av vidstrackta skogar. Andra
grupper omges av stora jordbruksmarker. Detta inne-
bér att undersdokningsomradena inte dr representati-
va for staren i Sverige som helhet. Storre delen av
vara starar hiackar ndmligen i Sydsveriges jord-
bruksbygder med fortgaende aktivt jordbruk. Flera
av undersokningsomradena karaktériseras ndrmast
av att vara marginella jordbruksmarker med mins-
kande intensitet i odling och djurhallning och atfol-
jande igenvixning och beskogning.

Metoder

Holkarna placerades i trid pa 2—3 meters hojd. Alla
holkar var av samma typ och tillverkade av ohyvlade
bréader. Holkens inre hojd var 30 cm och inre botten-
ytan 12x12 cm. Ingéngshalets diameter var 5 cm och
dess centrum 7,5 cm nedanfor taket, somnadde 2 cm
framfor frontbradan.

Holkarna ersattes successivt med nya nér det
behovdes. Trots detta var det oftast ett fatal holkar
som inte var tillgdngliga for stararna eller som blev
oanvindbara strax efter hickningsstarten. Enstaka
holkar trillade ner, tradet foll eller falldes, locket
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lossnade eller holken ockuperades av ekorre,
hasselmus eller notvicka. De tal som anges for
hickningsforsok i relation till antal holkarien grupp
ar dérfor i vissa fall underskattningar. Detta spelar
ingen roll i de flesta fall eftersom det fanns gott om
tomma holkar, men for ndgra grupper kommenteras
saken nedan.

Personer som vanligen bodde i narheten engage-
rades for holkkontrollerna (se Acknowledgements).
Deras uppgift var att se till att holkarna var rensade,
i gott skick eller utbytta infér hiackningssdsongen
samt att for varje hiackningsforsok registrera datum
for forsta dggets ldggning, antal lagda dgg och antal
flygga ungar. Antalet kontroller varierade efter behov,
men var 1 regel fem plus besok for rensning och
underhall. Enstaka besk missades sa att tidpunkten
for forsta dgget inte kunde bestimmas exakt ochien
del fall 1ag sista besoket sa langt fore utflygningen att
ytterligare ungar kan ha dott. Detta paverkar dock
inte bestdmningen av antal hickningar och dérfor
inga resultat i denna uppsats.

Det hidckande bestandet kan riknas som antalet
holkar med hickning (oberoende av antalet forsok i
samma holk), antal fullagda dggkullar eller antal
héckningsforsok med minst ett visst antal dgg, t.ex.
tvaellertre, det sistndmnda for att utesluta fall daren
hona dumpat ”strodgg” utan att avse att hicka i
holken. For att slippa ett subjektivt val har jag anvént
antalet hickningsforsok med minst ett dgg. Det
innebdr att flera hickningsforsok i samma holk
riknats som olika hdckningsforsok. Antalet fall av
tva hickningsforsok i samma holk var forsumbart
(14 av3471)ialla omraden utom tre: Ottenby (10 av
820), Fleringe (46 av 1506) och Revinge (35 av
1224). Forekomsten av flera hackningsforsok i sam-
ma holk hade klart samband med hog beldggning
och speglade att det var hog efterfrdgan pa holkar.
Vilken effekt detta kan ha pa tolkningen av trenderna
som matt pa den lokala populationens utveckling
diskuteras senare.

Populationsférdndringarna i holkomrddena ana-
lyserades bade for alla omradena tillsammans och
separat for vart och ett. Vid analysen av alla omrade-
na beaktades att antalet starar inom omradena inte dr
oberoende. Det kan finnas korrelationer som ar
starkare mellan nirliggande omraden och autokor-
relationer inom tidsserierna. Darfor anvindes en s.k.
”linear mixed model”, och den variant av modellen
som gav den bésta anpassningen bestdmdes med
Akaikes informationskriterium. Vid test av trender-
na for varje omrade separat gjordes en enkel linjér
regression utan nagra antaganden efter det att véirde-
na logaritmerats.



Resultat

Alla data finns summerade i Tabell 1, separat for
undergrupper inom ett omrade i vissa fall. For fler-
talet omrdden visas bestdndsutvecklingen ocksa i
Figur 1. Vid analysen av alla omradena tillsammans
befanns att korrelationen var bittre om man antog att
den var hogre ju nidrmare i tid rdkningarna lag och
vidare om man antog slumpvariation hos tidseffek-
terna jaimfort med slumpvariation hos intercepten.
Den bistamodellen gav en samlad nedgang pa 0,038
per ar for den period som holkarna studerats och
utan ndgon avtagande minskningstakt. Om man an-
tar att samma vérde gillt dnda frén 1975 finner man
att nedgangen fran 1975 till 2002 varit 65%, storre
dn vad som registrerats genom Svenska hickfagel-
taxeringen (ungeféar halvering och med en minsk-
ningstakt pd —0.027). Det hdgre virdet beror sanno-
likt pa att holkomradena har biotoper som &r sdmre
an de dér Sveriges starar i ovrigt huvudsakligen
hédckar och dir flertalet av Hackfigeltaxeringens
rutter ligger. Resultatet av de separata regressioner-
na for varje omrade finns i Tabell 2 tillsammans med
vérden for beldggningsprocenten.

Holkbeldggningen var i regel 1dg i de nordliga
omradena. Virdet for Abisko ar forhojt genom att
uppféljningen 6ver hela perioden begrinsades till 30
holkar som producerade hickningar medan 50 andra
holkar som de forsta aren bara producerade en hick-
ning uteslots (se Appendix). Trenderna i fyra av de
nordliga omradena (Abisko, Ammarnis, Sorsele och
Umed) saknade signifikans. Déremot var utveck-
lingen i Anjan starkt negativ.

I sddra Sverige var holkbeldggningen klart hogre
dn 1 norr. Nedatgdende trender registrerades for
Grimso, Bocksjo, Svartedalen, Kvill och Revinge.
Inga trender fanns vid Kvismaren, Tyresta, Géllared,
Fleringe och Ottenby. I inget omrade registrerades
okning. Resultatet innebdr att det inte fanns nagot
geografiskt monster 1 sodra Sverige utan nérliggan-
de omraden visade olika trender: nedgéng i Grimso
men ¢j i Kvismaren, nedgéng i Svartedalen men ej i
Gillared och nedgang i Kvill men ¢j i Ottenby. Det
fanns ocksa skillnader mellan delgrupper inom sam-
ma omréde. Vid Grimsé visade Fannsétra en kraftig
men de dvriga delgrupperna bara en svag nedgang.
Vid Kvismaren visade Fiskinge en svag nedgéing
som dock kompenserades av en svag men ej signifi-
kant uppgéang i dvriga holkgrupper. Vid Svartedalen
skedde kraftig nedgang i tva av grupperna men inte
i den tredje.

[ tvd omraden fanns de forsta dren ett storre antal
héckningar, varefter det skedde en plotslig nedgang
till en lagre niva som sedan beholls. Sa var fallet i

Tyresta och Bocksjo de tva forsta aren och vid Kvill
de fyra forsta aren.

Diskussion

Starens bestédnd har minskat i stora delar av Nordeu-
ropa enligt de nationella dvervakningarna i exem-
pelvis Danmark, Finland, Sverige och Storbritan-
nien. I Storbritannien har nedgéngen sedan 1960-
talet varit 65% i jordbruksomraden och 90% i skogs-
omraden. S&vil denna holkstudie som Svenska héck-
fdgeltaxeringen visar kraftig nedgang. Procenttalen
blir olika beroende pa vilket underlag och vilken
analysmetod man anvinder, men det dr vil under-
byggt att nedgédngen maste ligga ungefdr runt 50%
for de senaste kvartsseklet.

En fraga nér det giller holkgrupperna dr om anta-
let hackningsforsok ritt speglar fordndring i den
lokala populationens storlek. Att sa ar fallet dr nog
helt sdkert for de grupper dér det hela tiden fanns
gott om tomma holkar. Trots nagra fall av dubbla
hickningsforsok i samma holk, indikerande hogt
populationstryck, rdknar jag med att hickningarna
vid Ottenby speglar verkliga lokala bestandsforand-
ringar eftersom fallen var spridda 6ver perioden och
att det bara var tvd ar da néstan alla holkar var
bebodda. Vid Fleringe och Revinge var déremot
beldggningen s hog ménga av aren att holkgrupper-
na i praktiken maste ha varit mittade dven om
enstaka holkar stod tomma. Darfor kan det doljas
trender hos det lokala bestdndet som inte kommer
fram genom antalet hickningsforsdk i holkarna. Det
innebdr exempelvis att den svaga negativa trenden
vid Revinge kan ha underskattats.

Trots att det inte fanns nagot geografiskt monster
inedgangarna framtrider ett annat monster tydligt.
De holkgrupper dir nedgéngar registrerades fanns
vid mycket eller ganska sma indgor omgivna av
vidstrackta skogar, medan de holkgrupper dér be-
standet inte fordndrades var omgivna av vidstréckta,
aktiva jordbruksmarker. Samma skillnad noterades
mellan delgrupper i samma omréade. Den grupp i
Svartedalen (Méllby) ddr stararna klarade sig bralag
vid en storre jordbruksmark, medan de andra tva
grupperna 1dg vid sma indgor med minskande bruk-
ningsintensitet.

Det verkade vara relativt ringa Gverensstimmelse
mellan omrédena betrdffande nir nedgéngarna in-
traffade (Tabell 3), men vissa Overensstimmelser dr
tydliga. Exempelvis uppvisade inget omrade 6kning
1986 och 1992. Dessa ar var ocksé de da de krafti-
gaste totala nedgangarna skedde, 27% resp. 31%.
Den tydligaste dverensstimmelsen, som forklarar
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en stor del av den totala nedgangen, fanns i form av
tva foljder av ar med nedgang, en 1984—1987 (50%)
och en annan 1994-1997 (35%). Sammantaget kan
vi konstatera att trots nagra fa ar med ratt kraftiga
Okningar (1988, 1989 och sérskilt 1993) kunde dessa
ar inte kompensera forlusterna andra ar. De senaste
aren verkar bestanden i manga holkomraden ha varit
tdmligen konstant, vilket dverensstimmer med en
liknande utplaning av tidskurvan hos Svenska héck-
fageltaxeringen.

Staren &r beroende av bohal. Utan sadana spelar
det ingen roll hur god biotopen i Ovrigt dr. Med
mojligt undantag for tva omraden var holkbehoven
for stararna i denna studie tillfredsstdllda. Nér sa ar
fallet blir det i stdllet tillgdngen pa tillrackligt goda
fodobiotoper som avgor. Vid hdckningen dr faglarna
bundna till boplatsen. Tillfredsstillande fodobioto-
per maste finnas inom helst 500 m och inte ldngre
bort &n 1000—1500 m fran holken for att staren skall
klara en hédckning. Sentida studier i skénskt Sppet
jordbrukslandskap har visat att det bor finnas minst
20% betesmark eller trida om 6vrig mark &dr vanlig
aker. Det innebdr att lampliga fodobiotoper uppstar
om det finns betesdjur och héproduktion for vinter-
foder. Huruvida denna regel giller d4ven for smérre
indgor ddr det inte finns mycket av vare sig traditio-
nell akermark eller betesmarker dr inte sdkert. P4
sddana stillen kan kanske till och med ékrar, i varje
fall sddana med varsddd och ndgorlunda vida kant-
zoner, vara ett fungerande surrogat for ett mindre
antal par ndr dvriga arealer blir helt otjénliga. Detta
aterstar dock att studera. De minsta indgorna, som
redan fran borjan haft limpliga arealer som legat pa
gransen till att kunna betjdna stararna, dr naturligtvis
speciellt kinsliga och dven sma forsdmringar kan
innebdra att platsen helt Gverges.

Aven om bilden inte ir helt entydig, vare sig frin
det svenska materialet eller fran studieri Finland och
England, s tyder det mesta pa att det ar de lokala
forhallandena under hdckningstiden som avgor sta-
rarnas 0de. Den viktigaste indikationen pé detta &r
det ofta sker bestandsforandringar som inte dr paral-
lella i ndrliggande omraden. Om det vore generella
faktorer utanfor hickningstiden, i s fall varierande
dodlighet, borde bestandsforandringarna ske samti-
digt i de flesta omradena eftersom stararna fran
vidstrackta regioner blandas under vinterhalvaret.
For de svenska stararna kénner vi inte till ndgot om
hur dodligheten varierat under tidens lopp. Daremot
ger denna studie en god uppfattning om den genom-
snittliga ungproduktionen. Den behandlas visserli-
gen inte 1 denna uppsats, men &r vél dokumenterad
och visar att det inte skett ndgon nedgéng av antalet

42

flygga ungar per hdckning parallellt med popula-
tionsnedgangen. Att bestdndet minskar innebar gi-
vetvis att rekryteringen dr for 1ag i forhallande till
dodligheten. En studie i Storbritannien tyder pa att
dodligheten bland ungfaglarna under veckorna nér-
mast efter utflygningen kan forklara bestandsned-
gangen. Eljest har det varit svart att pavisa nagot
samband mellan bestdndsnedgdngen och fordnd-
ringar 1 dodlighet eller reproduktionstakt. Man har
saledes i England funnit hdgre 6verlevnad under en
period av populationsnedgang dn under en period
med stabilt bestdnd. I Finland fanns ingen skillnad i
overlevnad under tiden fore och under den frimsta
populationsnedgangen. Varken i England eller i
Sverige har det skett nagon nedgang i antal flygga
ungar per hdckande par trots att bestdnden gatt ner.
Samspelet mellan olika variabler i populationsdyna-
miken dr dock mycket komplicerade och kriver
detaljerade analyser som ligger utanfér denna upp-
sats. En viktig faktor som behdver studeras sarskilt
noga dr vilkenroll som det s.k. flytande bestdndet, de
icke hiackande faglarna, spelar. Den verkliga repro-
duktionstakten, berdknad pa alla individer i ett be-
stand, kan ha gatt ner om andelen icke hickande
faglar okat. En sddan 6kning av det flytande bestan-
det kan ske om starar reagerar pa biotopforsamring
genom att avsta fran att hicka.

Appendix. Description of the nest-box groups,
habitats and study periods.

Beskrivning av holkgrupperna, biotoperna och
undersokningsperioderna.

In this Appendix the main texts are in Swedish since
most of the details are of internal project relevance
and primarily need to be carefully documented for
the continuation of the monitoring activities and for
possible re-establishment of the nest-box groups in
a more distant future. The location of the areas is
roughly indicated by the nearest whole latitude and
longitude after each area name. Detailed information
about the location of the nest-box groups is given by
coordinates of the Swedish National Grid (RN,
System RT90) to a precision of about one hundred
metres. All nest-boxes of a group or subgroup were
located within about 200 metres from those
coordinates.

1 detta Appendix dr huvudtexterna pd svenska efter-
som de flesta detaljer dr av intern relevans for
projektets fortsdttning och for eventuell dteretable-
ring av holkgrupperna i en mera avligsen framtid.
Ett grovt mdtt pd placeringen ges som latitud och
longitud i ndrmast antal hela grader efter varje



gruppnamn. Detaljer om holkgruppernas placering
ges med koordinaterna i Rikets Niit (RN) med en
precision pd ungefdr ett hundra meter. Alla holkar i
en grupp eller undergrupp var placerade inom ca
200 m firdn dessa koordinater.

Abisko (68 °N; 19 °E)

Attio holkar sattes upp tidigt pa varen 1983. De
placerades med tio holkar pé vardera av foljande atta
stdllen: Koppardsens station, Bjorkliden (ldngs vi-
gen fran jarnvégen ner till landsvigen), Abisko tu-
riststation (RN 7588,2/ 1622,4), Naturvetenskapli-
ga stationen (RN 7587,9/ 1624,0), Abisko Ostra
station (RN 7587,3/ 1624,6), Stordalens station,
Stenbackens station och Tornetriisk station. Aren
1983-1987 och 1990 kontrollerades alla attio holkar-
na. Endast en hickning registrerades dessa ar pa
annan plats &n vid Abisko turiststation, Naturveten-
skapliga stationen och Abisko Ostra. Det var en
hickning vid Bjorkliden 1983. Ovriga ar kontrolle-
rades endast de 30 holkarna vid de sistndmnda tre
platserna. Den enstaka hickningen vid Bjorkliden
har uteslutits ur materialet. Det &r saledes de 30
holkar som kontrollerats alla ar som ingar i redo-
visningen. Biotopen utgjordes av bjorkskog, delvis
utglesad, samt bebyggelse med tridgardar. Torne
trasks strand fanns inom relativt kort avstand. Odlad
mark eller betesmark fanns ej, diremot en del myr.
Eighty nest-boxes were located with ten at each of
eight sites between Koppardsen and Torne trisk
railway stations in 1983. All boxes were checked in
1983—-1987 and 1990 but five sites produced only
one breeding attempt and these sites were dropped
from the study which hence include thirty nest-boxes,
namely those at Abisko tourist station, Abisko research
station, and Abisko ostra. The habitat is birch wood,
buildings, gardens, and mire.

Ammarnds (66 °N; 16 °E)

Femtio holkar sattes upp tidigt pd varen 1983, forde-
lade pé fyra platser. Tio holkar placerades i Ostligaste
Ammarnis by alldeles nedanfor Potatisbacken mot
Tjuldn (RN 7317,8/1519,0), 10 holkar placerades
runt Jonstugan (RN 7317,5/1518,09), 20 holkar i
Norra Ammarnés omedelbart norr om Nolavan (RN
7318,7/1519,5) och 10 holkar placerades vid Nabb-
ndset tva kilometer sydost om Ammarnds (RN
7316,6/1520,3). Samtliga holkar placerades i an-
slutning till bebyggelse. Omgivningarna utgjordes
av bjork- och barrskog samt tradgardar. Samtliga
holkar utom de vid Nabbnéset lag nira slatter- eller

betesmarker péd deltat i Gautstrisk. Arealen betes-
och slattermarker, inklusive byns bebyggelse och
tradgéardar, omfattade drygt 100 ha. Vid Nabbniset
fanns lokalt 0ppen odlingsmark, ca 5 ha. Holkarna
kontrollerades aren 1983—-1993.

Fifty nest-boxes 1983—1993, 40 within Ammarnds
village and 10 at Nabbndiset 2 km SE of Ammarnds.
Forty boxes were placed adjacent to a river delta
with grazing cattle and hay fields. Nabbndiset is a 5
ha farmland surrounded by forest.

Sorsele (65 °N; 17 °E)

Femtio holkar sattes upp tidigt pa varen 1983 vid
garden Lertorp soder om Sorsele (RN 7268,1/
1580,6). Av holkarna satt 31 néra gérden, 5 i anslut-
ning till en liten betes- och slittermark Gster om
géarden och 6vriga 14 langs ett drineringsdike som
16per norrut mellan Galgatmyren och en tidigare, nu
igenvdxande nyodling mellan myren och jarnvigen.
Holkarna kontrollerades aren 1983—1990 och 1992.
Holkarna kring garden 1dg ndra 6ppen odlingsmark,
medan de langs Galgatmyren saknade ldmplig mark
for fodosok i omedelbar nirhet. Biotopen i omgiv-
ningarna var i huvudsak barrskog med inslag av
bjork och myr. Det fanns ocksa bebyggelse med
tradgardar inom rickhall for fodosoket. Den odlade
marken runt garden omfattade bara nagra fa hektar,
men bebyggelsen med trddgardar inom rickhall
omfattade flera tiotal hektar.

Fifty nest-boxes were checked in 1983—-1990 and
1992. They were located at a small farm surrounded
by forest, mire, abandoned grassland and buildings
with gardens.

Anjan (64 °N; 13 °E)

Hundra holkar sattes upp tidigt pad varen 1983,
fordelade pé tre platser: 50 holkar pa Sandniset vid
Asingen (RN 7076,0/1333,4), 25 holkar vid Anjans
fjallhotell (RN 7070,9/1343,2) och 25 holkar vid
Baksjoniset (RN 7070,4/1343.9). Vid Asingen var
den 6ppna odlingsmarken, bete och slétter, mindre
dn 10 ha och vid Baksjonédset ungefér detsamma. Vid
Anjans fjéllhotell, var de tidigare odlingsmarkerna i
praktiken igenvuxna men bjorkskogen var kraftigt
utglesad och dér fanns en mindre dng och grasmatta.
Holkarna kontrollerades aren 1983-1995. Skogen
runt Anjans fjéllhotell utgjordes mest av bjork med-
an det var barrskog runt de Ovriga tvd lokalerna,
dock med en hel del 16vtrad runt husen. Sjostrander
fanns vid samtliga holkgrupper.

One hundred nest-boxes in three groups (50 at
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Asingen, 25 at Anjan hotel, and 25 at Baksjondiset)
were checkedin 1983—1995. The habitats were small
farmlands surrounded by forest.

Vindeln (64°N; 20 °E)

100 holkar sattes upp fordelade pa fyra grupper. I
kanterna av indgan runt garden Kulbicksliden (RN
7127,2/1682,8) sex kilometer vister om Vindeln
placerades 25 holkar. Platsen utgjordes av en ca 60
ha stor odlingsmark omgiven av barrskog och gen-
omfluten av Kulbédcken. 25 holkar placerades vid
Flakaback omedelbart dster om Vindeln. Runt dessa
fanns en mindre odlingsmark samt nagra hus. En
grupp om 25 holkar placerades vid Svartberget (RN
7132,0/1691,6) 4 km nno om Vindeln och 25 holkar
vid Grandker 4 km nnv Vindeln. Vid bada dessa
omraden fanns visserligen sma arealer 6ppen mark
men av mycket dalig kvalitet for stare och gruppen
vid Granaker flyttades till Vastanomén omedelbart
véaster om Vindeln, dér det fanns litet storre arealer
odlad mark och en del bebyggelse. I inget av de
senare tre omrddena skedde nagra hickningar. Hol-
karna kontrollerades dren 1985—1987. Antalet héck-
ande starar blev totalt sett sa 1agt att samtliga holkar
flyttades till Umed infor hackningssédsongen 1984.

One hundred nest-boxes in four groups were checked
in 1985—-1987. Breeding attempts occurred only at
onesite, a 60 ha farmland at Kulbdicksliden. Because
the number of breeding attempts was low, the nest-
boxes were moved to the following area at Umead.

Umed (64 °N; 20 °E)

Hundra holkar sattes upp soder om staden vintern
1987/1988. Femtio holkar satt spridda fran ca 2 km
véster om till drygt 2 km 6ster om Degernds (within
400 m from a line between RN 7081,0/1717,7 and
RN 7081,0/ 1719,9). Femtio holkar placerades vid
Travbanan, Svedjan och Robacksdalens forsokssta-
tion (inom triangeln RN 7086,9/1715,2; 7084,1/
1717,1; 2085,6/1718,5). Omradet utgdrs av vid-
stracktjordbruksbygd med bebyggelse av olika slag.
Holkarna kontrollerades aren 1988-1997.

One hundred nest-boxes were checked in 1988—
1997. They were located in a large area with mixed
farmland south of the town.

Grimsé (60 °N; 15 °E)
Hundra holkar sattes upp tidigt pad varen 1981,

fordelade med 25 holkar vardera vid Grimso forsk-
ningsstation (Grimso gard; RN 6623,2/1481,2),
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mellan Bergshyttan och Ytterbyn (RN 6616,0/1480,2
— 6617,0/1479,7), Fannsdtra (RN 6626,6/1477,5)
och Morskoga (6620,2/1476,5). Biotopen vid Grim-
sO gérd var i huvudsak 6ppen odlingsmark ner mot
Bysjon, ca 30 ha, med starkt inslag av 16vskog i
ndromradet samt barrskog runt om. Vid Bergshyttan
och langs végen till Ytterbyn fanns ocksd gammal
odlingsmark, ca 30 ha, delvis 6ppen, delvis igenvéx-
ande, med starkt inslag av 16vskog langs Sverkesta-
anmenmed i ovrigt barrskog runt om. Vid Fénnsétra
fanns ett relativt stort omrade odlad mark (néstan en
kvadratkilometer) med akrar och betesmarker. Runt
om var det i huvudsak barrskog med inslag av
16vskog i kanterna. Ocksa vid Morskoga fanns gott
om Oppen odlingsmark (6ver en kvadratkilometer)
som dock delvis var igenviaxande. Vissa delar beta-
des medan andra var bl.a. aker eller jordgubbsod-
ling. Holkarna har kontrollerats samtliga ar 1981—
2002.

One hundred nest-boxes, 25 in each of four groups
were checked in 1981-2002. The sites were Grimso
research station, between Bergshyttan and Ytterbyn,
Fénnsdtra and Morskoga. The open areas were
about 30 ha at Grimsé and Bergshyttan/Ytterbyn
and about 100 ha at the other two sites. Coniferous
forest predominated in the surroundings.

Kvismaren (59 °N; 15 °E)

Hundra holkar sattes upp varen 1988, fordelade med
25holkarvardera vid Angfallet (RN 6562,8/1476,7),
Obykulle (RN 6561,8/1475,5), Hammar (RN 6560,3/
1475,4) och Fiskinge (RN 6560,7/1478,2). Angfal-
let utgdrs av en dunge med gamla ekar och andra
16vtrad med vidstrackta dkrar och betesmarker runt
om. Oby kulle ir en liten talldunge med i huvudsak
akrar och betesmarkeriomgivningen. Lokalen grén-
sar ocksa till Kvismare kanal och den restaurerade
Rysjon. Vid Hammar sitter holkarna i nordostra
kanten av Fornskinnsmossen som gréinsar till Ham-
marmaden, som kan karaktariseras som betad strand-
ang. Aven akermark finns i nirheten. Vid Fiskinge
sitter de flesta holkarna ldngs bygatan med akermark
Oster om och ndgra i strandskog ut mot Kvismarens
strandbete. Holkarna kontrollerades aren 1988—2002.
Runt alla fyra holkgrupperna fanns det séledes bety-
dande arealer dker eller betesmarker.

One hundred next-boxes were checked in 1985—
2002. They were located with 25 boxes in each of our
groups at Angfallet, Oby kulle, Hummar and Fiskinge.
All groups were surrounded by extensive areas of
mixed farmlandwith crop fields and grazed meadows,
partly moist or wet along the shores of Kvismaren.



TByresta (59 °N; 18 °E)

Hundra holkar sattes upp véren 1983 runt de 6ppna
markerna vid Tyresta by (RN 6563,2/1639,3). Runt
sjdlva Tyresta by fanns ca 40 ha 6ppen, delvis sum-
pig, betesmark med aktivt kreatursbete. I en annan
del av holkomréadet var det ddremot relativt kraftig
igenvdxning pa gang i tidigare dppen odlingsmark.
Holkarna har kontrollerats samtliga dr 1983-2002.
Omgivningarna bestar frimst av barrskog, delvis
dock gles 16vskog.

One hundred next-boxes were checked in 1983—
2002. The site is a 40 ha farmland with a small
village. The site is a public recreation area that is
managed in order to maintain earlier farming
practices. The area is grazed by cattle, horses and
sheep and is partly moist.

Bocksjo (59 °N; 15 °E)
Attioholkar sattes upp i april 1982 runt Bocksjd gard
(RN 6506,1/1431,0). De kontrollerades aren 1982—
1998. Uppsittningen 1982 skedde efter stararnas
ankomst, varfor detta ar inte kan jimforas med
ovriga och dérfor har uteslutits. Platsen dvergavs
1998 pa grund av kraftigt minskande antal hick-
ningar och ersattes av foljande omrade. Det omrade
som utnyttjades av stararna bestod av akermark med
visst inslag av betesmark, totalt ca 40 ha. Igenvéx-
ning skedde inom en del av omréadet och tidigare
kreaturshallning upphorde under perioden. I ndrom-
radet fanns en hel del 16vskog, meni6vrigt utgjordes
omgivningarna av barrskog.
Eighty next-boxes were checked in 1982—1988, but
the results from 1982 were dropped because the
boxes were put up too late in spring. The site is a 40
ha farmland within coniferous forest. Parts of the
farmland was abandoned and keeping cattle ceased
during the period. The number of Starlings dropped
and the nest-boxes were moved to the following area.

Skéiiverud (59 °N; 14 °E)

Sextio holkar sattes upp infor hackningssidsongen
1999 (RN 6491,0/1419,0). Antalet utokades till 100
holkar infor sésongen 2000. Dessa holkar kontrolle-
rades dren 1999-2002. Omrédet bestdr av en mosaik
av skogsdungar och 6ppen odlingsmark med akrar
och betesmarker. Holkarna sitter huvudsakligen i
gles 16vskog med skogsbete av fér, kor och histar.
Viss utglesning av skogen genom rdjning har ocksa
skett. Den 6ppna marken omfattar en till tva kvadrat-
kilometer.

Sixty nest-boxes were put up in 1999 and the number
was increased to 100 in 2000. This new area was a
mosaic of open farmland and woodland, partly
grazed.

Svartedalen (58 °N; 12 °E)

Femtio holkar sattes upp 1981 vid Lilla Komperdd 7
km 6ster om Ucklum (mellan RN 6444,2/1276,2 och
RN 6444,9/1276,0), ytterligare 25 holkar 1982 vid
Maillby 8 km sdder om Ucklum (RN 6442,5/1271,5)
ochytterligare 25 holkar 1983 vid Ranebo 7 km 6ster
om Jorlanda (RN 6434,5/1271,7). Holkarna vid
Komperdd var placerade dels vid garden Komperdd
med en mindre dkermark, dels ldngs vigen mellan
Komperdd och Gardsjons forskningsstation, dér det
finns en del tidigare odlingsmark som under projek-
tets gang var utsatt for igenvixning. Totalt omfattade
den Oppna arealen ca 15 ha. Millbyholkarna sitter i
en ldngsmalt parti av 16vtrdd med i huvudsak aker-
mark runt om. Det odlade omradet &r dver en kva-
dratkilometer stort. Holkarna vid Ranebo sitter i en
skogskant som vetter mot en liten, bara ca 15 ha stor
indga. P4 motsatta sidan av indgan ligger Ranebo
lund, som &r ett naturreservat med gammal 16vskog,
dér starar hackade i naturliga bohdal atminstone ett
antal ar i borjan av perioden. Holkarna kontrollera-
des samtliga ar 1981-2002.

Fifty nest-boxes were put up in 1981 at Komperad,
another 25 in 1982 at Mdllby and 25 in 1983 at
Ranebo. All 100 nest-boxes were checked through
2002. The Komperdd site is a small farmland which
was partly abandoned during the period. Ranebo is
a 15 ha farmland surrounded by forest. Mdllby, on
the other hand, is a small wood surrounded by a
large area of ordinary farmland.

Gidllared (57 °N; 13 °E)

Hundra holkar sattes upp 1985 vid byarna Berg (20
holkar vid RN 6332,7/1318,0) och Bratagirde néra
Gillared. De senare holkarna var fordelade pé fyra
nérbeldgna grupper (20 holkar vid RN 6333,1/
1316,9; 10 holkar vid RN 6333,2/1317,1; 10 holkar
vid RN 6333,3/1317,2 samt 40 holkar lings en
markvig fran RN 6333,5/1317,1til16334,2/1317,3).
Biotopen préglas av en smaskalig odlingsstruktur
med sma akrar och betesmarker. Néra Berg finns ett
kulturreservat dir man under senare ar rdjt och
utvecklat ett glest bestand av hamlade trid. Den
Oppna arealen ér pa ca 100 ha. Holkarna har sedan
kontrollerats samtliga ar 1985-2002. Fran ett ar
(2000) saknas dock data pa grund av att anteckning-
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arna forsvunnit sedan de inkommit.

One hundred nest-boxes were checked in 1985—
2002. The area is characterized by small scale cattle
farming. A part of the area is a cultural reserve with
management adapted to replicate earlier practices.
No results are available from 2000 because they
have been lost.

Fleringe (58 °N; 19 °E)

Hundra holkar sattes upp 1983, fordelade pé fyra
platser med 25 holkar vid varje, ndmligen vid Nors
(RN 6421,6/1683,6), Skymnings (RN 6421,2/
1683,7), Utoje (originally at RN 6419,1/1682,0,
then moved 300 m to RN 6419,3/1682,1) och syd-
vist om Medebys (originally at RN 6419,1/1681,1,
then moved 400 m to RN 6419,5/1681,4). Alla
grupperna sitter i anslutning till relativt vidstrickta
aker- och betesmarker. Holkarnakontrollerades samt-
liga &r 1983-2002 utom 1995, da personal saknades.
One hundred nest-boxes with 25 in each of four
groups were checked in 1983—1994 and 1996-2002.
The four sites were Nors, Skymnings, Utoje and
Medebys. All groups are surrounded by rather large
areas with crop fields and grassland with cattle,
horses and sheep.

Kvill (58 °N; 16 °E)

Hundra holkar sattes upp 1982. Femtio holkar sattes
inom 300 m fran garden Norra Kvill (RN 6401,2/
1489,5), dels i gles skog nordvist om garden, dels
runt en 6ppna odlingsmark sdder om gérden. Femtio
holkar sattes runt Wenzelholms gérd (RN 6399,0/
1488,5), tio holkar omedelbart soder om garden och
Ovriga vésterut, som langst vid Hemsjons nordvistra
horn och langs Sandsjobicken norr om végen. Bi-
otopen hir var olika typer av odlingsmark, huvud-
sakligen aker. Vid Norra Kvill omfattade den 6ppna
marken bara ca 20 ha, medan den runt Wenzelholm
var narmare 100 ha. Holkarna kontrollerades aren
1982—-1998. Platsen dvergavs eftersom det bara var
ett fatal hackningar de sista fyra dren.

One hundred nest-boxes were put up in 1982, 50 at
Norra Kvill and 50 at Wenzelholm. The open habitat
at Norra Kvill was only 20 ha but that at Wenzelholm
almost 100 ha. The nest-boxes were checked in
1982—-1998. The site was then excluded from the
project after four years with very few starlings.
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Ottenby (56 °N; 16 °E)

Sjuttiofem holkar sattes upp 1988, fordelade pa 50
holkar ldngs 6stra sidan av norra Ottenby lund (RN
6233,5/1540,0) och 25 holkar vid Kristinelund 3 km
norr om Gronhogen (RN 6241,1/1536,8). Holkarna
vid Ottenby lund sitter i kanten mot Schéferidngarna
som ér stranddngar med varierande, men mestadels
gott betestryck. Vid Kristinelund sitter holkarna i en
talldunge vid stranden med dkermark runt tre sidor.
Holkarna kontrollerades alla aren 1988-2002.
Seventyfive nest-boxes, 50 at the northern part of
Ottenby lund and 25 at Kristinelund 3 km north of
Gronhogen, were checked in 1988-2002. At both
sites there are wide areas of farmland (crop fields or
grassland with grazing).

Revinge (56 °N, 13 °E)

Sjuttiofem holkar 6vertogs fran ett tidigare projekt
véaren 1981 (Karlsson 1983). Fyrtiofem holkar var
placerade vid Sjotorp. Nar denna gérd revs flyttades
holkarna till Fredrikslunds gard ca 500 m véster
dédrom (RN 6178,0/1351,6). Resterande 30 holkar
var placerade glest spridda runt Krankesjons norra
och Ostra sida fran strax vister om Ellagarden till
Silvakra fageltorn RN 6178,6/1352,5 — 6178,5/
1353,2-6177,9/1353,8 — 6177,4/1354,9 — 6176,1/
1355,1 — 6175,9/1354,7). Biotoperna runt Sjdtorp
och Fredrikslund utgérs av Revingefiltets betade
hedmarker med stéllvis inslag av fuktigare partier.
Markerna utnyttjas ddrutdver av bandfordon under
militdra 6vningar och efter 6vningarna harvas de.
Glesholkarna runt sjon sitter mestadels i skog men
det finns i anslutning till de flesta 6ppna marker.
Holkarna har kontrollerats samtliga ar 1981-2002,
men anteckningarna ir inte tillgéngliga for aren
1982, 1984, 1986 och 1991.

Seventy-five nest-boxes were taken over from a
previous Starling study (Karlsson 1983) in 1981.
Forty-five nest-boxes were located in a dense group
in a small wood surrounded by wide areas of
permanent grassland with grazing cattle (the Revinge
military training ground). Thirty boxes were
distributed along about five kilometres, mainly in
woodland with smaller areas of grassland north and
east of lake Kranke.





