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Does food supply affect egg size in Dunlin Calidris alpina schinzii?

Paverkar fodotillgangen dggstorleken hos kérrsndppa Calidris alpina schinzii?

LARS-AKE FLODIN & HENRY HIRSIMAKI

Food supply in relation to egg volume was studied in
Dunlins Calidris alpina schinzii in the Getteron area,
southwest Sweden 1995-1997. Food supply generally
decreased from 1995 to 1996, and tended to increase
from 1996 to 1997. Within a year, food supply generally
increased over the breeding season. Mean egg volume
followed the food supply pattern, i.e. egg volume
decreased between 1995 and 1996, and increased
between 1996 and 1997. However, within a year there
was no change in egg volume over the season despite an
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increased food supply. The latter result may be a
consequence of later breeding females investing less in
their clutches, or that a seasonal increase in food supply
compensated a lower potential for egg volume in late
females (that may be of lower quality).
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Introduction

For many animals there is a positive relationship
between egg size and the growth or survival of
offspring (Williams 1994, Christians 2002 and
references therein). There was a positive
relationship between egg size and hatchling size
or growth of the offspring in about 50% of the
studies reviewed by Williams (1994), and this
relationship seems to be more pronounced among
precocial than altricial species.

The relationships may, however, have several
explanations and attempts have been made to
separate effects of large eggs on the survival and
growth of offspring from effects that are due to
parental quality. Such effects might depend on
e.g. antipredator behaviour, quality of the territory
(nutrient for egg formation and food for the
offspring) or the parents’ ability to incubate the
eggs and protect the offspring. By exchanging
eggs between nests with small and large eggs, it
has been found that the ability to produce large
eggs is often correlated with chick-rearing ability
(see Blomqvistetal. 1997 andreferences therein).
The ability to produce large eggs depends on a
variety of factors. Inmany wader species, egg size

is correlated with the size of the female (Vdisdnen et
al. 1972, Jonsson 1987, Blomqvist & Johansson
1995). The age of the female may also be of
importance. Older and more experienced females
produce larger eggs in Semipalmated Sandpiper
Calidris pusilla (Gratto et al. 1983) and Redshank
Tringa totanus (Thompson & Hale 1991). In
Opystercatcher Haematopus ostralegus and Green-
shank 7. nebularia, however, older birds produced
smaller (Jager et al. 2000) and lighter (Thompson et
al. 1986) eggs.

The positive effects of hatching from a large egg
may be short-term. Chicks of waders and gulls from
large eggs survived better than those from small ones
during their first week (Parsons 1970, Galbraith
1988a, Grant 1991, Blomqvist et al. 1997). Chicks
from large eggs have benefits during their first days
particularly if weather conditions make foraging
difficult. This is a critical period for most wader
chicks since their thermoregulatory capabilities are
poorly developed (Norton 1973, Chappel 1980).

The availability of food affects egg size in Lapwing
Vanellus vanellus. Females that forage in nutrient-
richer areas produce larger eggs (Galbraith 1988b,
Blomqvist & Johansson 1995). However, the



relationship between egg size and good supply of
food is not always clear. When the food supply is
very rich, other factors have a relatively greater
effect on individual differences in egg size (Gronstel
1997).

Erckmann (1983) showed that the weight of female
waders did not differ significantly before and after
egglaying. This made him conclude that female
waders do not deplete nutrient reserves appreciably
during laying, and apparently acquire nutrients for
egg formation primarily during the laying period.
The hypothesis that arctic waders are dependent on
the food supply at the breeding ground for egg
formation, was confirmed in a study by Klaassen et
al. (2001). Changes in food supply will affect egg
volume in species like the Dunlin Calidris alpina
schinzii, in which females arrive at the breeding
grounds about two weeks before they start egg laying
(Jonsson 1988).

In this study, we analyse the relationship between
food supply and egg size in Dunlins breeding on
cattle-grazed coastal meadows in southwest Sweden.
We specifically want to test two predictions, which
should apply if the food supply is crucial for egg
formation: (1) There should be a covariation in
between-year trends in egg size and food supply, and
(2) there should be a covariation in egg size and food
supply over the breeding season within a year.

Study area and methods

The study was carried out from the end of March to
the end of June 1995-1997 at Getteron, a nature
reserve on the west coast of Sweden. Getterén is
about 355 ha in size (water - 103 ha, reed and sedge
Phragmites australis, Scirpus maritimus and S.
tabernaemontani - 30 ha, grassland Festuca rubra-
Juncus gerardi and Deschampsia cespitosa - 185 ha,
arable fields - 26 ha, and other land - 10 ha). The
Himlean River mouth is located within the reserve.

Forthe past several years, a study of the Dunlin has
been in progress on the west coast of Sweden, and
most Dunlins are therefore marked with individually
unique combinations of colour rings (Blomqvist &
Johansson 1991). We identified the colour ringed
birds when they arrived in the spring, located their
nests, and caught and colour-ringed previously
unringed adults and chicks. Since 1978 breeding
Dunlins have been censused annually (Flodin &
Hirsiméki unpubl.).

Most Dunlin nests were situated in the 20 ha of
grassland in the northeast section of the reserve
(Figure 1). The vegetation in this area, predominated

Figure 1. Map over the study area.
Karta over undersokningsomradet.

by Deschampsia caespitosa with Agrostis stolonifera
and Elocharis uniglumis in lower and wetter parts, is
mostly well grazed, but there were some minor
sections with tussocks and higher grass where the
Dunlins nested.

In spring, the Dunlins forage exclusively in three
places on and close to the reserve (Figure 1). (1)
Along the shore of aman-made pond (the Pond). The
level of the water is stable and not affected by sea
water fluctuations. The salinity is regulated and is
usually just below 1%. (2) South of the road to
Getterdn (outside the reserve), the Southern bay has
fine bottom sediments with some gravel. The water
has almost the same salinity as the sea, i.e. just above
2%. (3) In the outer part of Farehamnsviken (the
Bay). The water is usually rather fresh due to the
mouth of the River Himledn. When the weather is
stormy, seawater is pressed into the bay, resulting in
higher salinity. The bottom is made up of very fine
sediments.

From the beginning of March and until the first
daysin May, the reserve was visited almost daily. The
number of Dunlins was registered and individuals
identified by their colour rings. To be sure of the
identity, it was in some cases necessary to catch an
adult bird on its nest. The time eggs had been
incubated was estimated from their floating
characteristics (van Paassen et al. 1984, Blomqvist
1996). Egg size was measured with a vernier caliper
to the nearest 0.1 mm and the volume was calculated
asV=0.40938 x length x breadth?+1.092 (Viisdnen



1977). Throughout this study, “egg volume” is based
on the mean egg volume of a clutch.

To determine the food supply available for foraging
Dunlins, we studied the bottom fauna of invertebrates
on the three sites where Dunlins used to forage (see
above). Samples were also taken from a small lagoon
close to the breeding area. In 1995, samples were
taken three times; mid April, mid May and early
June. In the Bay, sampling was extended to seven
times. In 1996 and 1997, the bottom fauna was
sampled only once in the middle of April (just before
the start of egg-laying).

A system of co-ordinates was placed on the map of
the foraging sites, and on each occasion the co-
ordinates for sampling were chosen atrandom. When
sampling for the seasonal variation in food supply in
1995, 15 samples were taken each time. For
comparison between years, the sample size was
doubled to 30 samples (1996 and 1997) at each of the
four sites. The samples were taken with a core
sampler of plastic (diameter of 10 cm) which was
pushed down 5 cm into the bottom sediment. The
core was washed and the animals were sorted, counted
and identified, in most cases to genus or a higher
order.

The biomass, measured as ash free dry weight
(AFDW), was estimated by drying the animals in an
incubator at 105° C for a period of 24 hours and then
weighed with an accuracy of 10 g. Then the animals
were burned in an oven at 550° C for three hours and
weighed with the same accuracy. The ash free dry
weight is the difference between the two weighings.
In the analyses, only animals that have been reported
as prey items for Dunlins were included (Norlin

1965, Bengtsson & Svensson 1968, Glutz von
Blotzheim et al. 1975, Cramp & Simmons 1983).
Large individuals (> 1 cm) of bivalves and gastropod
snails, together with the lugworms Arenicola marina,
which live so deep in the sediment that they are out
of reach for Dunlins, were excluded.

All statistical tests are two-tailed. In cases where
a female laid egg in more than one year, one of the

years was chosen at random to avoid
pseudoreplication.
Results

During 25 days in April 1997, we made 171
observations of foraging Dunlins. These observations
showed that when the water level was low Dunlins
preferred to forage in the Bay, however, when the
water level was high they instead fed in the Pond. The
flock of Dunlins regularly disappeared out on the
islands west of Getterén. When it was possible to
observe their behaviour, they were resting on small
stones in the water close to the islands (M. Nord
personal communication). Observations of Dunlins
were rarely made on other sites and their behaviour
was identical over the three years.

Density of potential prey

The biomass and numbers of potential prey at the
different feeding sites are shown in Table 1. On
bottoms with fine sediments in the Bay, the
invertebrate macrofauna was dominated in numbers
by the amphipod crustacean Corophium volutator
(67%), the polychaete worm Hediste diversicolor

Table 1. Mean prey numbers (number of animals/m? £SE) and mean prey biomass AFDW g/ m? +SE) in the second
half of April 1995-1997 (average of 15 subsamples in 1995 and 30 in 1996-1997). AFDW = ash free dry weight.
Medelantal bytesdjur och bytesdjurens medelbiomassa pd olika lokaler under andra halvan av april 1995-1997
(medelvirden for 15 provtagningar under 1995 respektive 30 under 1996—1997). AFDW = den askfria torrvikten.

1995 1996 1997
Locality Prey numbers Prey biomass Prey numbers Prey biomass Prey numbers Prey biomass
Lokal Antal byten  Bytesbiomassa — Antal byten Bytesbiomassa — Antal byten Bytesbiomassa
The Bay 55204281 3.47£0.93 1900+186 1.3640.18 2027+142 1.09+0.12
Southern bay 362314428 2.4440.66 37294390 0.96+0.15 38904287 1.31£0.17
The Pond 13124148 3.18+0.70 305+63 0.05£0.01 339485 0.04£0.01
Northeast corner 296164 0.11£0.02 89420 0.05+0.01 7621112 0.12+0.02




(15%) and Oligochaeta (17%). The first two also
dominated in terms of biomass (>99%). There were
also a few individuals of non-biting midges
(Chironomidae larvae) and the polychaete worm
Pygospio elegans. We recorded differences between
the three years in both numbers (Kruskal-Wallis
ANOVA, H=33.66, n=75, df=2, p<0.001) and
biomass (H=29.79, n =75, df=2, p<0.001). In both
cases, there were significant differences between
1995 and the two following years (Tukey-test,
p<0.001), but the differences were not significant
between 1996 and 1997 (Tukey-test, p>0.05).

The macrofauna in the Pond was dominated by the
polychaete worm Hediste diversicolor (59%). Larvae
ofnon-biting midges Chironomidae (13%) and biting
midges Ceratopogonidae (24%) were also numerous.
The difference was significant for prey numbers
(H=26.84, n=75, df=2, p<0.001) and biomass
(H=36.70, n=75, df=2, p<0.001). The differences
between 1995 and the following years were
significant for both prey numbers and biomass
(Tukey-test, p<0.001). Between 1996 and 1997, the
differences were not significant (p>0.05).

In the lagoon close to the breeding area of the
Dunlins (the Northeast corner), non-biting midges
Chironomidae (86%) were the most common poten-
tial prey. Aquatic bugs (Corixidae), Oligochaeta,
biting midges Ceratopogonidae, water beetles
Haliplus sp. and mites Hydrachnidae were found in
low numbers. Even inthis area, there were significant
differences between years in prey numbers (H=35.76
n=75, df=2,p<0.001) and biomass (H=27.44, n=75,
df=2, p=0.001). As in the Bay and the Pond, the
decline between 1995 and 1996 was significant for

both prey numbers (Tukey-test p<0.001) and biomass
(p<0.01). Between 1996 and 1997, the increase was
significant with regard to prey numbers (p<0.001)
and biomass (p<0.001). Compared to the other
feeding areas, prey biomass was much lower in the
Northeast corner (Table 1).

In the Southern bay, the macrofauna was more
varied. The most numerous taxa were the polychaete
worm Pygospio elegans (27%), mudsnails Hydrobia
sp. (27%) and Oligochaeta (33%). The polychaete
Hediste diversicolorhadlarge impact on the biomass.
Other potential prey species were small individuals
of Littorina sp., the bivalves Macoma baltica, Mya
arenaria, and Cardium edule. The crustacean
Gammarus sp. and Coriophium and the polychaete
worms Eteone longa and Scoloplos armiger occurred
in low numbers.

Contrary to the other foraging areas, there were no
significant differences in prey numbers between
years (H=3.24, n=75, df=2, p=0.197). For prey
biomass, the differences were significant (H=23.52,
n=75, df=2, p<0.001), with a marked decrease
between 1995 and 1996 (Tukey-test, p=0.001), but
not between 1996 and 1997 (p>0.05).

To summarise, there was significantly more prey
biomass in 1995 than 1996 at all four foraging areas,
and for prey numbers the same was true in three of
the four areas. The increase between 1996 and 1997
was only significant in the Northeast corner.

Variation in food supply over the breeding season

There was no covariation in food supply at the four
foraging areas over the season (Table 2). At the Bay

Table 2. Mean prey numbers (number of animals/m? =SE) and mean prey biomass AFDW g/ m? +SE) in mid April
to early June 1995 (n=15 at each site and sampling occasion). AFDW = ash free dry weight.

Medelantal bytesdjur och bytesdjurens medelbiomassa pa olika lokaler fran mitten av april till bérjan av juni 1995
(n=15 pa varje lokal vid varje provtagningstillfiille). AFDW = den askfria torrvikten.

Mid April Mid May Early June
Locality Prey numbers Prey biomass Prey numbers Prey biomass Prey numbers Prey biomass
Lokal Antal byten Bytesbiomassa  Antal byten Bytesbiomassa  Antal byten Bytesbiomassa
Southern bay 36234428 2.44+0.66 7522+1021 3.88+0.57 83904359 4.01+0.28
The Pond 1312+148 3.18+0.70 432457 1.04+0.71 812497 1.15%0.19
Northeast corner 29664 0.11£0.02 135+42 0.04£0.02 5435+2384 1.00£0.26
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Figure 2. Mean prey numbers (number of animals/m* £SE) at
the Bay 1995 (n=15 at each site and sampling occasion).

Medelantal bytesdjur i Viken 1995 (n=15 pd varje lokal vid
varje provtagningstillfille). AFDW = den askfria torrvikten.

with brackish water the macrofauna was sampled on
seven different occasions between March 24 and
June 5, 1995. Prey numbers tended to increase
(Spearman r=0.54, n=7, p=0.22; Figure 2) and prey
biomass increased significantly (Spearman r,=0.93,
n=7, p<0.01; Figure 3) over this period.

In the Southern bay, with marine conditions, there
were significant differences in prey numbers between
the three sampling occasions (Kruskal-Wallis
ANOVA, H=18.63, n=45, df=2, p>0.001). Between
April and May there was a significant increase in
prey numbers (Tukey-test p<0.01), but not between
May and June. The pattern for prey biomass was
similar (H=12.54, n=45, df=2, p=0.002), with a
significant increase between April and May (Tukey-
test p<0.01) but not between May and June (p>0.05).

In the brackish water of the Pond, there were
significant changes in both numbers and biomass
(H=19.87,n=45,df=2,p<0.001 and H=15.11,n=45,

Table 3. The annual mean egg volume (cm’x+SE) in
Dunlins 1995-1997.
Medeldggvolymen hos kérrsndppa 1995-1997.

Year Egg volume  Number of clutches
Ar Aggvolym Antal kullar

1995 9.26+0.072 9

1996 8.79£0.079 8

1997 9.23+0.087 8

Biomass (AFDW) g/m?

24/4 114 94 23/4 4/5 17/5 5/6
Date

Figure 3. Mean prey biomass (AFDW g/m?* £SE) at Viken in

1995 (n=15 at each site and sampling occasion).

BiomassaniViken 1995, mdtt som den askfri torrvikt (n=15 pa

varje lokal vid varje provtagningstillfille).

df=2,p=0.005, respectively). For both prey numbers
and biomass there was a significant decrease from
April to May (Tukey-test p<0.001 in both cases), and
then a non-significant increase from May to June.

In the Northeast corner there was significant
variation both in prey numbers (H=14.93 n=45,
df=2, p<0.001) and prey biomass (H=30.26, n=45,
df=2,p<0.001). However, the decrease between April
and May was not significant (Tukey-test p>0.05),
whereas the increase between May and June was
significant both for prey numbers and biomass
(p>0.001 in both cases).

To summarise, prey numbers, and particularly
their biomass, increased continuosly during the
breeding season in the more marine foraging areas
(the South bay and the Bay). In The Pond and the
Northeastern corner, with brackish water, the
numbers tended to decrease from April to May and
increase significantly thereafter.

Egg volume patterns

The egg volume differed between the three years
(Kruskall Wallis H=11.96, n=25 clutches, df=2,
p=0.025). The egg volume decreased between 1995—
1996 (Tukey-test p<0.001; Table 3) and it increased
between 1996-1997 (Tukey-test p<0.05; Table 3).
However, there was no difference between 1995 and
1997. Of four pairs whose eggs were measured both
in 1995 and 1996, three had smaller and one greater
egg volume in 1996.

Clutches were measured during the period 26
April to 27 May, and there was no trend for a seasonal
change in egg volume over this period (Spearman



r=0.14, p=0.62, n=13 clutches). The lack of a
decrease in egg volume over the season may be
explained by the increased food supply during this
period (see above).

Discussion

The winter temperature and duration of periods with
low water influence the species composition and
population densities of the invertebrate fauna on the
Swedish westcoast (Karlsson et al. 2000). The
observed difference in food supply between years
(see Table 1) probably depends on these factors.
After cold winters the densities of invertebrates are
lower and, as a result, the food supply for foraging
birds is lower. Thus, when the Dunlins arrive in
spring, they may encounter quite different amounts
of food in different years, which could influence
their reproductive decisions.

In the area where Dunlins had their nests (the
Northeast corner), the food supply was scarce when
the birds arrived in spring. The number of
invertebrates decreased until the end of May, when
the Dunlins started to reproduce. The patterns were
almost identical in the Pond. The decrease in food
supply is probably caused by predation from birds
and fish, which were foraging in the shallow water
and on the exposed mud flats. This type of variation
is common in areas with shallow water (Moller et
al.1984).

In the more marine habitats (the Bay and the
Southern bay), the food supply was much richer,
being dominated by the amphipod crustacean
Corophium volutator and the polychaete worm
Hediste diversicolor. The prey numbers and biomass
increased over the spring as crustaceans and
polychaete worms started to reproduce (Muus 1967,
Jensen 1988).

To summarise, food was scarce close to the nesting
area in the pastures when the Dunlins arrived in
spring. In contrast, in the marine habitats the food
supply increased gradually during spring. Most
marine invertebrates were not accessible for Dunlins
during periods with low atmospheric pressure and
high water level, but they were forced to switch to the
Pond when high water levels made foraging
impossible in the marine areas. Thus, the food supply
for the Dunlins was probably influenced by both
availability of prey and accessibility of good foraging
sites.

In 1995, the Dunlins produced significantly larger
eggsthanin 1996. The decline in egg size in 1996 can
be related to markedly lower food supply that year

which would be in accordance with our first
prediction. The difference in food supply between
1995 and 1997 was also considerable, especially in
terms of prey biomass. This difference, however, did
not translate into a difference in egg volume between
these two years. A possible explanation for this may
be that food supply was rich enough both these years
not to limit egg-size, as egg volume may be limited
by other factors when food is abundant (Grenstel
1997). Most of the studies concerning the food
supply for birds in the breeding season suggest that
there is no lack of food (reviewed in Martin 1987).
Thus, it is perhaps only under rather unfavourable
conditions that the egg size is limited by insufficient
food, and such conditions may only have occurred in
1996.

The abundance of food increased during spring.
Compared to mid April 1995, the biomass was 150%
greater amonth later in the Bay. This increase in food
supply did not result in an increase in egg volume,
which is contrary to our prediction. Other studies
have shown that egg size is correlated to the food
supply, larger eggs being produced when the food
supply increases (Bancroft 1984) and smaller egg
size when the food supply decreases (Mills 1979).
For arctic waders, a negative correlation between
egg volume and the dates of clutch initiation have
been observed (Byrkjedal & Kélas 1985, Sandercock
et al. 1999). In these studies, the most plausible
explanation was that this depended on the age and
quality of the parents, i.e. older females of higher
quality breeding earlier in the season and producing
larger eggs.

In spite of greater food supply later in the season,
egg size did not increase in our study of Dunlins.
There are several possible reasons for this result.
Female Dunlins in most cases leave the breeding
grounds long before their chicks are fledged and
migrate to Western Europe where they moult (Jonsson
1986). There might be a trade-off between an early
migration to the moulting area and waiting for a
longer period at the breeding grounds before start of
egg laying to be able to produce larger and more
nutrient-rich eggs. In the Kentish Plover Charadrius
alexandrinus, larger eggs take a longer time to
produce (Amat et al. 2001). Another possible
explanation is that it is a bad strategy to invest more
time in producing large eggs late in the breeding
season, because chicks from late clutches usually
have lower survival rates (Soikkeli 1967, Daan et al.
1988, Perrins 1996; but see Lank et al. 1985,
Wallander & Andersson 2003).

In summary, Dunlins had larger egg volumes in



two years when the food supply was rich, and smaller
egg volume in a year when food supply was much
lower. We did not find any relationship between egg
volume and food supply over the breeding season.
This latter result could be a consequence of later
females facing time constraints or that they invest
less in late broods that have lower survival rates.
However, later breeding females may also be of
lower quality (and thus have a lower potential for egg
volume investment), and that this factor was
compensated by a seasonal increase in food supply..
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Sammanfattning

Formaénga djur finns det ett positivt samband mellan
aggstorleken och tillvéxten eller dverlevnaden hos
ungarna (Williams 1994, Christians 2002). Orsaks-
sammanhangen ar dock oklara och flera forsok har
gjorts att skilja de effekter som stora dgg har pa
ungarnas dverlevnad och tillvixt fran effekter som
beror pa fordldrarnas egenskaper. De positiva effek-
terna av att komma fran ett stort d4gg kan vara
kortvariga. For vadar- och trutungar fran stora dgg
har konstaterats hogre 6verlevnad under forsta lev-
nadsveckan (Parsons 1970, Galbraith 1988a, Grant
1991, Blomgqyvist et al 1997). Ungar fran stora dgg
har fordelar de forsta dagarna om kldckningen t.ex.
sker vid dalig viderlek som forsvérar deras mojlig-
heter att soka foda.

Fortofsvipor Vanellus vanellus har visats atthonor
som soker foda i rikare omraden producerar storre
dgg (Galbraith 1988b, Blomqvist & Johansson 1995).
Detta forhallande géller dock inte alltid. Néar né-
ringstillgdngen dr mycket god samvarierar inte na-
ringstillgéng och dggstorlek utan andra faktorer har

jamforelsevis storre effekt (Grenstel 1997). Det kan
alltsa finnas en viss niva over vilken néringstillgang-
en inte ldngre paverkar dggvolymen. Erckmann
(1983) visade att vadarhonors vikt dr ungefir den
samma fore och efter dggldggningen. Vadare ér i sa
fall i hog grad beroende av néringstillgangen pa
hickningsplatsen for 4ggbildning och fordndringar i
néringstillgdngen bor darfor avspegla sig i variatio-
ner i dggvolym hos arter som t.ex. den sydliga rasen
av kdrrsndppa Calidris alpina schinzii.

I vér studie har vi undersokt sambandet mellan
fodotillgdng och dggstorlek hos kérrsnidppa som
hickar pa havsstrandéngar i sodra Sverige. Vi testa-
de sdrskilt tva forutsdgelser som bor gélla om né-
ringstillgdngen ar pa en kritisk niva for produktion
av dgg: (1) Aggvolymen foljer variationer i nirings-
tillgang mellan olika ar och (2) dggvolymen é&ndras
om néringstillgdngen dkar eller minskar under hack-
ningssdsongen.

Studien utfordes frén slutet av mars till slutet av
juni 1995-1997 och bedrevs i huvudsak inom Get-
terdns naturreservat pa den svenska vistkusten. En
studie av kérrsndppor pagar sedan flera ar pa Vist-
kusten och storre delen av Getterdns karrsndppor dr
dérfor markta med individuella fargringskombina-
tioner (Blomqvist och Johansson 1991). Merparten
av kdrrsndppebona dr beldgna inom ett ndgot mindre
dn 20 ha stort graismarksomrade (Figurl) i reserva-
tets norddstra delar (NO hérnet). Under varen, fore
dgglaggningen, fodosoker kidrrsndpporna patre plat-
ser (Figur 1): (1) Utmed kanten pa den konstgjorda
dammen (Dammen) ddr vattenstandet ar stabilt, (2)
Soder om Getterdvagen (utanfor reservatet) i Sodra
viken och i (3) Den yttre Farehamnviken (Viken).

Antalet kdrrsnéppor registrerades och fargrings-
kombinationerna avléstes nér kdrrsndpporna anldn-
de pa varen. Nésta steg var att soka efter bon och
identifiera de adulta faglarnas ringkombinationer.
Tiden som dggen ruvats bestimdes genom att under-
soka dggens flytforméga (van Paassen m.fl. 1984,
Blomqyvist 1996).Aggen mittes med metod enligt
Viisdnen (1977). Vi anger dggvolymen som medel-
dggvolymen for respektive kull.

For att bestimma méangden néring som var till-
génglig for kérrsndpporna studerades bottenfaunan
pa de tre platserna (se ovan) som vanligtvis utnyttja-
des av fodosokande karrsndppor samt i anslutning
till deras hackningsplats. Biomassan anges som ask-
fri torrvikt (AFDW). Vid analyserna av fodotillgang
har vi inkluderat enbart djur som rapporterats som
bytesdjur for kdrrsnéppa (Norlin 1965, Bengtsson &
Svensson 1968, Glutz von Blotzheim et al. 1975,
Cramp & Simmons 1983).



Vi inventerade fodosékande kdrrsndppor under
1997 och totalt gjordes 171 observationer av fodoso-
kande kérrsndppeindivider. Vid lagt vattenstand
fodosokte kédrrsnédpporna pa de blottlagda bankarna
i Viken och Sodra-viken, medan de vid hogt vatten-
stand var hinvisade till Dammen. Kéarrsnappeflock-
en forsvannregelbundet ut pa 6arna véster om Gette-
ron.

Variation i bytestillgdang mellan dar

Antal potentiella bytesdjur och bytesbiomassan i de
olika fodosdksomradena visas i Tabell 1. I Viken
fann vi signifikanta skillnader i forekomst av botten-
djur mellan 1995 och de bada efterf6ljande aren,
medan dessa skillnader inte var statistiskt signifik-
anta mellan 1996 och 1997. I Dammen var det en
signifikant skillnad mellan 1995 och de bada efter-
foljande dren for bade antal byten och deras biomas-
sa. Mellan 1996 och 1997 var dessa skillnader dock
inte signifikanta. Vattensamlingarna vid kérrsnép-
pornas hickningsplats (NO-hornet) uppvisade lik-
heter med Viken och Dammen. Mellan 1995 och
1996 var minskningen signifikant bade for antal
byten och deras biomassa, medan det mellan 1996
och 1997 skedde en signifikant 6kning. I jimforelse
med de dvriga platserna var bytesdjurens biomassa
dock vésentligt lagre i NO-hornet (Tabelll). I S6dra
viken var bottenfaunan mer varierad. I motsats till de
andra omradena fanns inga signifikanta skillnader i
antal potentiella bytesdjur mellan &ren. For bytes-
djurens biomassa var skillnaderna daremot tydliga,
med en signifikant minskning mellan 1995 och
1996, men ddremot inte mellan 1996 och 1997.

Variation i bytestillgdang under héckningssdsongen
1995

Naringtillgdngen under véren forefoll inte att sam-
variera pa de fyra provtagningsplatserna (Tabell 2).
Nar det gdller den marina miljon i Sodra viken fanns
det skillnader mellan de tre provtillfillena. Mellan
april och maj var skillnaden signifikant, vilket den
dock inte var mellan maj och juni. Fér biomassan var
forhallandet likartat med signifikanta skillnader
mellan provtillfillena och signifikant 6kning mellan
april och maj, men ddremot inte mellan maj och juni.
I Dammen, med brickt vattnet, var det klara férdnd-
ringar bade i antalet bytesdjur och deras biomassa.
Antalet bytesdjur och bytesbiomassan minskade sig-
nifikant fran april till maj, for att sedan visa en icke-
signifikant tendens till att 6ka fran maj till juni. I
NO-hornet foljde variationerna delvis samma mons-

ter som i Dammen bade for bytesantal och biomassa.
Minskningen mellan april och maj var dock ej signi-
fikant, medan 6kningen mellan maj och juni var
signifikant for bdde biomassa och antal.

Aggvolym

Medeldggvolymen skiljde sig signifikant &t mellan
1995-1996 och 1996-1997. Déremot fanns ingen
skillnad i dggvolym 6ver sdsongen under perioden
26/4 till 27/5 1995, trots att ndringstillgangen dkade
under denna period.

Diskussion

Naringstillgangen var liten i anslutning till hick-
ningsplatserna pa stranddngarna (NO-hdrnet och
Dammen). I havsvikarna (Viken och Sodra Viken)
var ndringstillgdngen hog och havsvikarna de vikti-
gaste fodosoksplatserna pa varen. Kérrsndpporna
blev dock hédnvisade till Dammen da hog vattenniva
omdjliggjorde f6dosok i havsvikarna. Tillgdngen pa
ndring reglerades darfor bade av forekomst och
tillgénglighet.

Under 1995 producerade kérrsnédpporna signifi-
kant storre 4gg jamfort med 1996. Detta kan forkla-
ras av att det var en hogre tillgang pa ndring och
storre tillgdnglighet till de bra fodosoksplatserna
1995. Skillnaden i ndringstillgang mellan 1995 och
1997 var ocksa stor, speciellt nér det giller biomas-
san men skillnaden i 4ggvolym mellan de bada dren
var inte signifikant. Detta kan kanske forklaras med
att bade under 1995 och 1997 var néringstillgdngen
sa god att den var dver den gréins dér dalig fodotill-
gangen paverkar dggvolymen negativt. Under sada-
na forhéllanden ar det istéllet andra faktorer som har
storre effekt pa dggstorleken (Gronstel 1997). Dére-
mot kan den ldga fodotillgangen 1996 ha varit under
den kritiska nivan da néringsbrist leder till produk-
tion av dgg med mindre volym.

I var studie dkade néringtillgangen under varen
men detta resulterade dock inte i nagon 6kning av
dggvolymen. Detta stir i motsats till andra under-
sokningar som visat att dggvolymen 6kar vid 6kad
néringstillgdng (Bancroft 1984) och att den minskar
vid minskad néringstillgang (Mills 1979). For ark-
tiska vadare rapporterades minskad dggstorlek un-
der hiackningssdsongens lopp (Byrkjedal & Kalas
1985, Sandercock et al. 1999). Orsaken till den
minskande dggvolymen &r oklar. Forédldrarnas élder
ochkvalité var troliga orsaker, d.v.s. att dldre och mer
hogkvalitativa honor lagger storre dgg tidigare pa
sdsongen. Sandercock et al. (1999) spekulerade i att



honorna anlénder till hickningsplatserna med be-
griansade ndringsreserver som successivt forbrukas
vid normal &mnesomsittning och ddrmed ger min-
dre néring till dggproduktion senare pd sdsongen.
Forhallanden med néringsbrist pa hackningsplatsen
torde dock i forsta hand gélla for arktiska arter. I vart
material kan vi dock inte se nagra forandringar i
dggvolymen under sdsongen 1995 och forklaringen
ar kanske densamma som ovan: ndringstillgangen
var under 1995 hog redan tidigt under varen. Nagon
betydande néringsbrist uppstod inte och didrmed
paverkades inte dggvolymen.

Att dggstorleken, trots en storre néringstillgang-
en, inte 6kade under sdsongen kan forklaras pa flera
satt. Karrsndppehonorna ldmnari de flesta fall hdck-
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ningsplatsen langt fére ungarna blivit flygga och
flyttar till Vasteuropas kuster dir de ruggar (Jonsson
1986). Det kan da finnas en avvigning mellan att
flytta tidigt till ruggningslokalerna och att stanna
kvar lingre sa att de kan ldgga storre och mer
energikrdvande dgg. Storre dgg tar, tminstone for
svartbent strandpipare Charadrius alexandrinus,
langre tid att producera (Amat m.fl. 2001), och det ar
fullt tdnkbart att samma sak giller for kédrrsnippa.
En annan forklaring dr att det inte 16nar sig att
investera i stora dgg sent pa sdsongen eftersom ungar
fran senakullar vanligen har simre 6verlevnad (Soik-
keli 1967, Daan et al. 1988, Perrins 1996; men se
Lank et al. 1985, Wallander & Andersson 2003).
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Starlings Sturnus vulgaris and cattle — a widespread feeding association

Starar Sturnus vulgaris och kreatur — en vida spridd fodosoksgemenskap

HANS KALLANDER

Most of this study was made in the extensive grasslands
at Revinge, southernmost Sweden, but some data were
also obtained in other parts of South Sweden. Starlings
occurred significantly more often in pastures with than
without cattle and also more often with active than
resting cattle. Starlings were associated with cattle
during all months from May to October, but
predominantly in July and August. The birds followed
grazing animals and pecked small insects from the
vegetation close to the cattle’s feet and mouth.There
was a positive relationship between number of Starlings
and the size of the herd they accompanied. Starlings
arriving at a herd spread out among the cattle and, when

Abstract

the total number of birds was high, often some birds left
and formed flocks that foraged independently in the grass.
Both observations suggest that the benefit of the association
may be density-dependent. Pecking rates were higher, and
speed of movement lower, for Starlings that associated
with cattle than for those that foraged independently. In hot
weather Starlings sometimes used a sit-and-wait tactic;
when cattle were grazing in tall vegetation short flights
after flushed insects were common.
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Although most field ornithologists probably know,
or at least feel, that European Starlings Sturnus
vulgaris often associate with cattle, this association
has received remarkably little attention, the main
exception being a paper by Stevens (1985).
Commensal associations between birds and mammals
are common, particularly it seems, in Africa (see
review by Dean & MacDonald (1981), the best
known being that between Cattle Egrets Bubulcus
ibis and large mammals, including domestic cattle.

The present paper is a predominantly descriptive
report on the association of Starlings with cattle
based on observations made during more than two
decades from the mid-1970s onwards, mainly in the
Revinge area, South Sweden. Observations were
made rather unsystematically and with varying
intensity in different years, but in some years,
especially 1981-1983, many days were spent
observing the behaviour of the Starlings both at
herds of cattle and when they were foraging on their
own.

Methods

The vast majority of the observations were made in
the Revinge area, Skane, southernmost Sweden (c.
55°40°N, 13°27’E). Some data, however, such as on
the presence of Starlings in pastures with and without
animals, were collected in other parts of South
Sweden: on the islands of Oland and Gotland in the
Baltic, and in other areas of Skéne. Revingeisac. 45
km? large, flat, military training area (with
unrestricted public access), dominated by vast
grasslands on predominantly sandy soil but also
containing small woods, a small lake, marshes and
some meadows with taller vegetation on richer soils.
The grasslands are kept open by a large number of
cattle that are allowed to graze over extensive areas;
during the years of the present study, their total
number in summer was about 2000, calves included.
However, the cattle were separated into two main
herds, with about equal number of animals on each
side of a disused railway that passes through the area.
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Some young cows were also kept separated from the
rest of these herds in somewhat smaller enclosures.
The big herds often split into smaller units that
grazed different parts of the range. Not all of the
grassland was grazed simultaneously, but from time
to time the herds were moved to a new area. Some
parts of the grassland were used for haymaking;
these were grazed afterwards (mainly in August and
later).

Data on the occurrence of Starlings in relation to
presence of cattle were collected by visiting as many
independent sites as possible and by restricting the
records to pasture habitats that appeared suitable to
Starlings. This meant that pastures with and without
cattle were matched as far as possible with respect to
vegetation height, etc.; practically all data originate
from natural or semi-natural pastures. As with the
data on the relationship between numbers of cattle
and numbers of Starlings these data were collected in
a variety of places in South Sweden.

The age structure of Starling flocks was studied
both at herds and in the surrounding grasslands at
Revinge. To determine if Starlings gained energeti-
cally by associating with cattle, during timed series
I counted the number of pecks they made and, partly
during other timed series, the distance they moved
by using a Starling’s body size, small tussocks, etc.
as scales and points of reference.

Results

Do Starlings associate with cattle?

A comparison of presence of Starlings on pastures
with and pastures without cattle (matched, as far as
possible, with respect to vegetation) shows a clear
preference of Starlings for the former (y* = 69.4, df
=1, P <0.001, N = 283 pastures). Starlings also
preferred pastures with actively grazing animals to
pastures with resting ones (}> = 6.49. df =1, P =
0.011, N = 106). Also, in situations when both
resting and actively grazing cattle were present,
Starlings chose to associate with the latter, as
illustrated by the following two observations. Only
one of 23 resting cattle in a grazed coastal hayfield
had an associated Starling, whereas 18 of the 25
simultaneously grazing ones had so. At another
coastal site 10 out of 19 grazing cattle had closely
associated Starlings versus only three of 77 resting
animals (Fisher Exact Tests, 2-tailed P < 0.001 in
both cases). The preference for actively grazing
cattle was also often very obvious at the large herds
at Revinge, where, for instance, 30 independent
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landings by arriving Starlings were at actively grazing
animals vs only four at resting cattle despite the fact
that the number of resting cattle on these occasions
by far outnumbered those grazing. Starlings followed
grazing cattle herds over long distances. Also when
a herd turned 90, or even180 degrees thus turning
back to where it came from, Starlings remained
associated.

Seasonal occurrence of cattle-following

In the following I use the term ’close association’ to
mean situations in which the Starlings were feeding
by pecking (or jumping/flying after flushed insects)
close to the mouth and feet of cattle while simply
’association’ means that they were feeding in the
very near vicinity of cattle, sometimes by using other
feeding methods, notably probing. The distinction is
not clear-cut, however, because Starlings may walk
around the mouth and feet of a cow and then move
out in the surrounding grass, perhaps later returning
or associating with another animal.

Starlings were seen closely associated with cattle
during all months from the end of April to mid-
October (Figure 1). Differences between months in
my field activity were small in the years during
which these data were collected, so the Figure gives
a reasonably fair general picture of the seasonal
occurrence of the Starling-cattle association —except
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Figure 1. Seasonal occurrence of the Starling-cattle associa-
tion in South Sweden. The Figure gives the number of days in
each month on which Starlings were observed to associate
with cattle during the years of study. Because in July and
August associated Starlings were often seen at many herds on
a particular day, the Figure severely underestimates the true
occurrence in these months.

Den arstidsmdssiga forekomsten av associationen mellan
starar och kreatur. Figuren redovisar antal dagar for varje
mdnad under studieperioden, da associationen iakttogs. Ef-
tersom starar forekom vid mdanga fler hjordar under en enskild
dag i juli och augusti dn under 6vriga manader sd underskat-
tar figuren kraftigt forekomsten under dessa bada manader.



in two important respects. First, Figure 1 is based on
the number of days rather than the number of instances
that the association was observed in each month.
Because in July and August the association was often
seen in numerous places on a particular day, which
was not the case in May, the occurrence in July and
Augustis severely underrepresented. Second, Figure
1 does not account for the length or intensity of the
Starlings’ association with cattle; as seen below,
these varied between months.

The Starlings at Revinge normally started laying
in the last week of April or first week of May
(Karlsson 1983, ownunpubl. data), the eggs hatching
some 15-17 days later and the young fledging in the
first week of June. Close association of Starlings
with cattle during May mostly occurred in warm
weather and may have involved non-breeders in
addition to off-duty breeding birds. In the second
half of May, when parent Starlings were collecting
food for the nestlings, they sometimes landed close
to cattle, fed for insects for a short time while closely
associated with the cattle, and then switched feeding
method to probing for tipulid larvae that were brought
back to the nest. On at least one occasion Starlings
were also seen flying with a load of food into a herd,
where they then picked insects (probably dung
beetles) before taking off for the nest. Although
close associations with cattle were mostly brief
during May, flocks of Starlings were also seen
following cattle closely forlong periods and distances,
just as later in summer. However, all but two of these
instances were before the eggs had hatched. After
hatching, the association with cattle was much less
pronounced and feeding was mainly by probing,
whether within a herd of cattle or not.

The pattern was similar during the first half of
June, both when young still remained in the nest and
from fledging until the young had become
independent, as reflected by the fact that only five of
the 16 observations in June refer to this period. It was
not until the last five days of the month that cattle-
following became common. Close association with
cattle then remained widespread and common during
July and August, in some years also in warm weather
in the first days of September. In October, Starlings
associated closely with cattle only on warm, sunny
days.

Size of herd and number of Starlings

As Figure 2 shows, there was a clear positive
relationship between the number of cattle in a herd
and the number of its associated Starlings. Note,
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Figure 2. The relationship between number of cattle in a herd
and number of its associated Starlings. Observations of large
herds containing low numbers of Starlings have not been
plotted, because the interesting question is whether an upper
limit to the number of birds per cattle exists.

Relationen mellan antalet kreatur i en hjord och antalet
associerade starar i denna. Stora hjordar med laga antal
starar har inte plottats eftersom den intressanta fragan dr om
det existerar en 6vre grins for antalet starar per kreatur.

however, thatnumerous observations of low numbers
of Starlings relative to number of cattle have not
been included as these are of little interest for the
understanding of the dynamics of the system. In
most cases it was impossible to verify that all the
Starlings present in a herd actually foraged in close
association with an animal even though the birds
were feeding inside the herd or were following it as
it moved. For this reason, the line indicating how
many Starlings a herd of cattle of a certain size can
’support’” would no doubt fall below the maximum
values. Even so, Figure 2 suggests that there is an
upper limit to the number of Starlings that can
profitably use aherd of a particular size. A calculation
excluding zero values gave a mean of 3.2 closely
associated Starlings per cow at Revinge (N = 59
cows, data from seven different days).

Starlings’ behaviour at the herds

Observations on the behaviour of the Starlings all
refer to the permanent grasslands and natural
hayfields at Revinge, where the cattle herds numbered
between 60 and some 500 head. Mostly, when a herd
started grazing after a period of rest, the first animals
to begin to graze formed a straight or slightly curved
front perpendicular to the direction of movement,
the rest of the herd following. When a flock of
Starlings arrived at a herd, the birds almost invariably
spread outamong the cattle. Likewise, when Starlings
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Figure 3. Schematic representation of the way Starlings tended to distribute themselves when flying out over a grazing herd of
cattle (A) and a behaviour often seen before Starlings landed in a herd (B). In (A) ellipses represent cattle and dots Starlings.
Enschematisk bild av hur starar fordelade sig over en betande kreaturshjord (4) och ett beteende enskilda starar ofia visade innan
de landade (B). I (A) representerar ellipserna kreatur, punkterna starar.

flew from the rear of a moving herd towards the
grazing front, the birds spread out (Figure 3 A).
Before landing, especially when total numbers were
high, they sometimes rose a bit into the air as if they
were monitoring the ground below before they either
settled or continued (Figure 3 B).

Starlings, especially juveniles, appeared to prefer
a position within the front of the herd, both when
cattle were grazing in a defined direction and when
a herd walked relatively fast, e.g. to reach one of the
drinking places. This often resulted in a much higher
density of Starlings in the front third of the herd than
in the rest of it. When the total number of Starlings
was high relative that of cattle, after a while birds
arriving from further back started overshooting the
herd and landing a bit ahead of the front of grazing
animals. This distance often gradually increased
over time and sometimes led to the formation of a
flock that foraged in the grass independently of the
cattle. Often in such situations there was a constant
switch between independent foraging and cattle-
following, resulting in much flying.

On some occasions when a herd was grazing
slowly with attending Starlings spread out among
the animals, and a small group of cattle for some
reason started walking fast, such as when a cow in
heat tried to avoid an escorting bull or a group of
male calves, Starlings immediately flew there and
landed with them. This suggests that it was more
profitable for the Starlings to forage in association
with fast-moving than slowly grazing cattle. However,
the Starlings’ reaction to the cattle’s speed of
movement was complex; on sevenrecorded occasions
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Starlings did the opposite, namely left fast-moving
animals for ones that were grazing slowly.

Asruminants, cattle show cycles of grazing activity
and rest. As herds became inactive, associated
Starlings responded in different ways. Quite often
small flocks left the area altogether, but in the
majority (c. 60%) of cases Starlings started foraging
independently of the cattle. This could be either in
one or more flocks up to many hundred metres away
from the herd or within the resting herd or, usually,
both. In very hot weather, Starlings often simply
rested together with the cattle, preening or sunbathing,
and resumed foraging as the cattle again became
active. On three occasions Starlings were seen
hawking insects above the resting herd in hot weather
and, on one or two, picking insects off the resting
animals.

Behavioural differences between adult and
Juvenile Starlings

During July and August, juveniles at Revinge showed
amuch stronger tendency than adults to form foraging
flocks that foraged independently in the grassland,
especially in tall grass. In none of 15 flocks (40-750
individuals) in tall vegetation did the percentage of
adults exceed 5%. In fact, only two of the flocks
contained any adults atall. Similarly, in 22 flocks, for
which the height of vegetation was not recorded, the
mean proportion of adults was also 5%. In another
10 flocks that were foraging within sight of a grazing
herd (mostly after having left it), adults on average
made up only 20%. In contrast, among Starlings



associated with cattle, on average c.70% were adults,
but there were also cases when juveniles dominated
strongly. This difference between the age classes can
be illustrated by two instances when the Starlings
flew up inresponse to some disturbance: whereas the
adults flew to the cattle, the juveniles flew out into
the grass. Among Starlings foraging on their own in
newly cut hayfields, adults likewise outnumbered
juveniles (mean for adults 85%, N = 5).

Also on the level of the herd the age-classes
appeared to be segregated to some extent. In 10 out
of 14 cases, the proportion of juveniles was higher in
the front or immediately outside it than that of adults,
whereas the reverse was true within the herd. In two
additional cases when juveniles dominated in total,
their proportion was higher at the front of the herd
than in the middle. This segregation by age did not
seemto be caused by overtaggression. Adult Starlings
in particular were rarely involved in agonistic
encounters in contrast to independently foraging
juveniles, which often fought over a patch, probably
mostly at ant nests that they had discovered.

Foraging methods

When Starlings were closely associated with cattle
(Figure 4), their main feeding method was picking
prey from the vegetation. They tended to walk close
to the mouth and feet of the cattle, sometimes making
a small detour into the surrounding grass. On some
occasions a Starling sat or walked so close to a cow’s
head that it was risking being seized by the animal’s
tongue. The prey taken appeared usually to be small.
However, when foraging inside a herd, not only did
Starlings sometimes pick insects from the vegetation
far enough from a cow or calf to exclude a direct
beater effect, but sometimes they formed a small
group that fed mainly by probing. Normally, however,
feeding when associated with cattle was by picking.
Asanillustration, on 25 May 1976, when it was quite
wet after arainy day, a group of Starlings was feeding
on earthworms by probing. Something scared them
and they took off and landed close to grazing cattle.
There they immediately changed their foraging
method to picking as they started following the
animals closely.

When cattle were grazing in tall grass they flushed
larger prey, such as small moths, which the Starlings
chased by a quick rush or a short flight. In windy
weather this activity was concentrated to the lee side
of the animals. Likewise, in windy conditions
Starlings arriving at a grazing cow showed a very
clear tendency to land on the lee side. A couple of

times when a herd was on the move, large numbers
of insects rose above it. In such situations Starlings
flew up and captured the insects in the air. On a few
occasions in hot weather, rather than walking
constantly with a cow, a Starling would use a sit-and-
wait tactic, watching out for any large prey that the
grazing animal disturbed. Taking insects directly
from cattle was observed only exceptionally when
Starlings jumped up and captured what was probably
blood-sucking tabanids from the belly and lower
sides of the animal.

Pecking rates and speed of movement: Starlings
associated with cattle versus foraging
independently

It was difficult to obtain simultaneous data on pecking
rates and speed of movement of Starlings feeding
with and without cattle at the same site. However, on
six occasions when data were obtained both for
Starling individuals foraging closely associated with
cattle and for individuals foraging some distance
away from them (but mostly well within the herd),
the former had higher pecking rates on five. For all
data combined, Starlings that foraged closely
associated with cattle had significantly higher
pecking rates than Starlings foraging independently
(0.40 pecks/s [SD 0.16] vs 0.27 pecks/s [0.9], Mann-
Whitney U-test, z=2332, P <0.001, N, =76 series,
N, =41 series). They also moved more slowly than
independently foraging Starlings, 2.8 m/min (SD
0.8) versus 10.5m/min (7.4), astatistically significant
difference (Mann-Whitney U-test, U=0, P <0.001,
N, = 18 series, N, = 15 series).

Observations of Starlings associating with horses
and sheep

While I have notes on Starlings’ association with
cattle from c. 250 days, there are corresponding
notes on their association with horses and sheep
from only three and four days, respectively. To a
large extent, of course, this is explained by the fact
that most of my studies were carried out in the
Revinge area, where there were no horses and where
sheep were kept only in a few years, within small
areas and in low numbers. However, important
reasons why horses appear not to be a regular host of
commensal Starlings is the way that horses graze and
that they often occur on pastures with a very low
sward. A close association with sheep is probably
more common, namely in areas where sheep are kept
in habitats with tall grass or tall grass with low
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shrubs, such as on the island of Oland in the Baltic.
The few observations I have are from such habitats
(including on Oland), where Starlings associated
closely with sheep in a way that in all respects
resembled their association with cattle.

Discussion

In summer Starlings in South Sweden preferred
pastures with cattle to pastures without cattle, and
active cattle to resting ones, as previously shown in
Belgium (Stevens 1985). Pecking rates were also
higher when associated with cattle. Although Keys
& Dugatkin (1990) warned against using pecking
rates as a substitute for prey capture rate, in the
present comparison, they probably reflect a true
difference in capture rate between Starlings associated
with cattle and Starlings foraging independently of
cattle. My results thus suggest that the benefit to
Starlings of associating with cattle is increased prey
capture rate. Normally, closely associated Starlings
also walked less than independently foraging
Starlings in the same habitat, probably resulting in a
smaller energy expenditure.

Higher pecking rates of Starlings when associated
with cattle were also found by Stevens (1985) and
have been reported for two species of ani Crotophaga
spp. (Rand 1953, Smith 1971) and for Yellow Wagtail
Motacilla flava (Killander 1993). Similarly, prey
capture rates have been found to be higher when
Cattle Egrets associate with large herbivores,
including domestic cattle (e.g. Heatwole 1965, Grubb
1975). In commensal associations such as those, it
has been assumed that the herbivores act as beaters
or flushers, making insects fly or move, thus
increasing their detectability. This is the impression
an observer gets when watching cattle (or other large
animals) move through tall grass and forbes disturbing
grasshoppers, moths and other medium-sized insects.

Figure 4. Starlings associating with cattle, Revinge. Top: A
flock of Starlings landing at, and in front of, a rather fast-
moving bull. Middle left: Starlings foraging in the grass
between grazing cows. Middle right: A Starling scanning the
vegetation close to a cow’s mouth. Lower left: A Starling in the
typical ’sit-and-wait’ posture. Lower right: Starlings closely
following the hindlegs of a grazing cow.

Starar associerade med kreatur, Revinge. Overst: En starflock
landar vid och framfor en raskt travande tjur. Mitten, t.v.:
Starar fodosoker i griset mellan betande kreatur. Mitten, t.h.:
En stare spanar i vegetationen ndra en komule. Nederst, t.v.:
En stare i typisk sitta-och-vinta -attityd. Nederst, t.h.: Starar
som foljer i bakhasorna pa en betande ko.

Whereas a foraging benefit to starlings of following
cattle in such situations seems obvious (see Lohrl
1965), a beater effect is much less evident to an
observer in some situations when cattle graze in
lower vegetation, but this may depend on the fact that
prey there is much smaller. This point was also made
by Goguen & Matthews (1999) in their study of the
association of Brown-headed Cowbirds Molothrus
ater with cattle, an association that appears to have
many similarities with that between Starlings and
cattle.

However, it could be that Starlings benefit in an
additional way from associating with cattle, namely
by the reduced vegetation height resulting from
grazing, which might facilitate probing into the turf.
However, if this were true, one would expect Starlings
to associate with horses much more often than is the
case. Also, there would be no reason for Starlings not
to feed in an area that has already been grazed but
that the cattle have left (Goguen & Matthews 1999).

Another benefit to Starlings of associating with
cattle could be the insects they attract, especially
dung beetles, which seemed to play some part in the
diet of Starlings during spring. However, dung beetles
appeared not to be important during July and August,
the months when cattle-following was most common.
Although other benefits cannot be excluded, my
conclusion is that by associating with cattle Starlings
canincrease theirintake rate because cattle’s activities
disturb prey and so make prey more visible to the
Starlings.

There was a positive relationship between the size
of a cattle herd and the number of its associated
Starlings, suggesting that the benefit to Starlings of
foraging together with cattle might be density-
dependent. The higher density of Starlings in the
front and first third or so of a grazing and moving
herd may also suggest that the birds’ reward was
higher there than in the middle and rear of the herd.
When number of Starlings was high relative to
number of cattle, birds flying towards the grazing
front tended to overshoot the herd and land in front
ofit. Sometimes this resulted in (juvenile-dominated)
flocks that left the herd and started foraging on their
own, indicating that independent foraging might
have become more profitable than staying in the
crowded situation within the herd. It should be
emphasized, however, that this is a speculation that
needs to be tested in the field.

Gerhardt & Taliaferro (2003) showed that Cattle
Egrets tended to distribute themselves in equal
numbers between two horses. It is likely that the
tendency of the members of a Starling flock to
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spread out when arriving at a heard is a similar
phenomenon and that the behaviour shown by
individual birds of rising in the air above grazing
cows is a way of monitoring the local density of
associated Starlings.

Whereas such independently foraging flocks that
formed outside a herd mostly consisted of juveniles
only, and juveniles often made up a very high
proportion in the front of a herd, adults tended to stay
within the herd, often in its middle parts. One reason
for this may be that adults moult in summer and
therefore may be less willing to fly and prefer to feed
in lower vegetation. This gets some support from the
fact that adults constituted 85% in flocks in newly
cut hayfields. Independently foraging flocks of
juveniles often fed in tall vegetation, sometimes
foraging with a ’wheeling” movement, with birds
from the rear end of the flock constantly flying to the
front. For some insectivores (e.g. anis, Rand 1953,
Whinchats Saxicola rubetra, Draulans & Van Vessem
1982), ithas been suggested that, by moving together
ina flock, the birds themselves act as beaters, leading
to a higher intake rate than if each bird would feed
solitarily. Although plausible (cf. Gotmark et al’s
(1986) experiment with Black-headed Gulls Larus
ridibundus), this hypothesis was refuted by Scott
(1984), at least for Cattle Egrets (which have been
observedto "leap-frog’ or "wheel’ [ Wiese & Crawford
1974]). Scott explained the higher capture rate of
egrets in flocks as a result of birds gathering in
patches rich in prey.

As for kleptoparasites, the time-budget of
commensals, such as Starlings and other cattle-
followers, will be influenced by that of their hosts.
Thus, during periods of the day when cattle rest and
ruminate, the benefit Starlings gain from the
association temporarily disappears and they have to
choose whether to stay with the cattle or not. Stevens
(1985) showed that there were many more Starlings
present, and that they were present for longer periods,
during the cattle’s grazing bouts than during periods
ofrest. Although I neither quantified the activities of
Starlings during such resting periods nor the number
of Starlings at active versus resting herds, my
observations qualitatively support his results.
Especially juvenile Starlings left resting herds and
formed flocks that foraged independently in the
grass. In other situations also the Starlings rested and
preened when cattle rested —just as in Stevens’ study,
in which preening occupied 15 times more of the
Starlings’ time at resting than at active cows.

Although the association of Starlings with cattle is
a very wide-spread phenomenon, the question of

18

course is whether or not it plays any important role
in the economy of'the species. At Revinge, it seemed
that sometimes more Starlings were foraging
independently of cattle than associated with them, at
least during periods when total Starling numbers
were very high. However, a necessary basis for
answering this question are quantitative data on the
number of Starlings in different habitats and locations.
Perhaps areas of permanent or semi-permanent grass
are more important than the presence of cattle even
though Starlings’ intake rates appear to be higher
when associated with cattle and that Starlings
therefore may prefer to associate with cattle rather
than forage independently.
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Sammanfattning

Ett antal fagelarter &r kdnda for att associera sig ndra
med betande fyrfotadjur, inklusive kor. Den mest
kénda och studerade av dessa ar kohdgern Bubulcus
ibis, men speciellt i Afrika tycks fagel-ddggdjursas-
sociationer vara vanliga (se review av Dean and
MacDonald 1981). Hos oss torde flertalet faltornito-
loger ha atminstone en kinsla av att starar tenderar
att associera sig med kreatur och att denna associe-
ring dr mycket vanlig under sommarmanaderna.
Trots detta har fenomenet ront foga uppmérksam-
het; i endast en studie har det granskats ndrmare
(Stevens 1985). Under drygt tva decennier gjorde
jag mer eller mindre osystematiska iakttagelser av
starars associering till kreatur, framfor allt pd Revin-
gefiltet i sédra Skane, men ocksa pa Oland, Gotland
och andra platser i Sydsverige.

Det c. 45 km? stora pansardvningsfalt, som Revin-
gefiltet utgor, bestar till stora delar av vidstrackta
permanenta grasmarker, vilka under 1980-talet da
merparten av data insamlades, sommartid betades
av totalt cirka 2000 kor och kalvar. Dessa var upp-
delade pa tva stora hjordar samt ndgra mindre. De
stora hjordarna flyttades da och d& mellan olika
omraden, men hade (utom i samband med militdra
Ovningar) tillgéng till stora arealer. Nedan redovisas
resultaten fran denna i huvudsak rent deskriptiva
studie.

Resultat

Data fran olika lokaler i Sydsverige, de flesta fran
Skéne, visar att starar forekom signifikant oftare pa
betesmarker med kreatur &n pa motsvarande betes-
marker utan djur (P<0,001). Likaledes foéredrog de
beten med aktivt betande framfor passiva, rastande
djur (P<0,001). Denna preferens for betande djur var
ocksé tydlig inom en hjord, dér betande kreatur hade
betydligt storre chans dn vilande djur att attrahera
starar. Starar foljde oftabetande hjordar langa strackor
dven ndr dessa dndrade riktning (ibland med 180
grader, dvs betade sig tillbaka mot utgadngspunkten).

Starar associerade sig med kreatur under hela
perioden maj—oktober, men foretrddesvis under juli
och augusti (Figur 1). Under den forsta halvan av
maj, stararnas ruvningstid, forekom néra associe-
ring till kreatur mest i varmt vdder och kan ha
omfattat sdvil icke-hdckare som den av parterna,
som for tillfédllet inte var upptagen av ruvning. Sedan
dggen kldckts var stararnas fodosok ndstan uteslut-
ande inriktat pa marklevande evertebrater, framst
harkranklarver, och den associering till kreatur som
forekom var av kortvarig natur. Detta monster bibe-

holls i stort sett tills de unga stararna blivit sjdlvstin-
diga. Forst under den sista juniveckan blev associe-
ringen till kreatur mera omfattande. Juli och augusti
var de tvd manader d associeringen var mest fram-
trddande. Isjélva verket underskattar Figur 1 kraftigt
forekomsten under dessa manader, eftersom den
bygger pa antalet dagar da associering till kreatur
iakttagits, oavsett om foreteelsen registrerats vid ett
eller manga tillfdllen. Under september, och framfor
alltunder oktober, associerade sig starar pa Revinge-
féltet till kreaturen endast under varma och soliga
dagar.

Som Figur 2 visar, fanns det ett klart samband
mellan antalet kreatur och antalet starar med néra
anknytning till hjorden. Observera dock att manga
observationer av laga antal starar i stora hjordar inte
redovisas, eftersom de inte tillfor ngot till frigan
huruvida den fordel stararna har av associationen dr
tithetsberoende. Betande hjordar utbildade ofta en
bred betesfront, som rorde sig i en viss riktning f6ljd
avresten av djuren. Nér starar anlénde till en betande
hjord, spred de ut sig mellan de betande djuren,
foretradesvis i fronten (Figur 3A). Ibland stannade
deuppiluften innan de antingen féllde eller fortsatte
till en annan del av hjorden, ett beteende som gav
intryck av att de bedomde hur “trangt” det var pa
platsen (Figur 3B). Vid hoga startdtheter — totalt i
hjorden eller i fronten —bdrjade faglar efter en stund
fortsdtta forbi fronten och félla strax framfor. Ibland
Okade detta avstdnd successivt sa att bakifran kom-
mande starar kunde filla flera tiotals meter framfor
hjorden. I de situationerna utbildades ofta friprov-
ianterande flockar, vilka drog ut i griasmarkerna.
Dessa flockar var alltid kraftigt ungfageldominera-
de. Samma sak géllde for starflockar, som fodosokte
pa olika stdllen i graismarkerna langt fran kreaturs-
hjordarna. Dessa innehd6ll i medeltal blott 5% adulta
starar och det alldeles 6vervidgande antalet flockar
inneholl inga gamla faglar alls. Vid hjordarna var
ungfagelsandelen ofta hog i och just utanfor fronten
medan gamla starar ofta dominerade antalsmassigt
langre bak i hjorden.

Som idisslare kdnnetecknas kreaturs dygnsrytm
av en véxling mellan perioder av aktivt betande och
perioder av vila. Néar en sddan viloperiod intrddde,
lamnade ofta smé flockar av starar omradet helt och
hallet medan andra, oftast ungfageldominerade,
flockar flog ut i den kringliggande grasmarken och
friprovianterade. Andra starar stannade inom eller
helt ndra hjorden, varvid de ibland dndrade fodo-
soksmetod fran pickande till att borra med ndbben i
grassvalen.  mycket varmt vider rastade ofta starar-
na tillsammans med de vilande kreaturen, varvid de
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dgnade mycken tid 4t putsning. Nér kreaturen ater
blev aktiva, dtergick stararna till att folja dem.

Kreatursfoljande starar fodosokte ofta nidra ben
och mular (Figur 4), varvid de pickade i vegetatio-
nen, dir de sannolikt tog sma insekter, vilka rojdes
genom kreaturens aktivitet. Ibland gav de sig ut pa
sma turer i det omgivande griset for att efter en stund
ater uppsoka samma eller ett annat kreatur. I hdgre
vegetation, sarskilt ndr kreaturen rérde sig litet snab-
bare, var ruscher och korta flygturer efter uppskram-
da smafjdrilar och andra medelstora insekter vanli-
ga; 1 varmt vider forekom ocksd en ’sitta-och-
vanta”-taktik: staren satt stilla i strickt hallning och
spanade for att kasta sig fram om nagon insekt
skrimdes av det betande djuret. Nagra ganger i
varmt vider fingade stararna ocksé insekter nagra
meter ovanfor en raskt marscherande hjord. Dare-
mot togs ytterst sdllan nagra byten direkt fran krea-
turen. De fa fall som sdgs torde ha handlat om
blodsugande bromsar.

Det var svart att fi data pd pickningsfrekvens (som
ett surrogat for antalet tagna byten per tidsenhet)
fran kreatursfoljande och friprovianterande starar i
samma omrade och vid samma tillfalle, eftersom
stararna hela tiden tenderade att fodosoka ndra krea-
turen. Vid fem av sex tillféllen var antalet pickningar
per tidsenhet hogre for starar, som var néra associe-
rade med kor, dn for starar som fodosokte i griset en
bit bort fran nirmsta kreatur. Pickningsfrekvensen
baserad pa 71 serier tagna pa starar nira associerade
med kreatur var hogre dn den i 41 serier tagna pa
friprovianterande starar under sa likartade forhal-
landen som mgjligt (i medeltal 0,40 pickningar/s
mot 0,27). Nér stararna fodosokte bland kreatur,
som betade i normal takt, forflyttade de sig ocksa
avsevirt kortare striacka per tidsenhet dn friprovian-
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terande starar i motsvarande habitat, i medeltal 2,8
m/min mot 10,5 m/min. Bade dessa skillander &r
statistiskt signifikanta (P<0,001).

Starar associerade sig sdllan med héstar eller far.
De géanger de sags folja far var i hogre vegetation
(t.ex. pa Oland), varvid deras beteende var detsam-
ma som nér de foljer kreatur.

Diskussion

Denna, liksom Stevens (1985) studie visar entydigt
att starar i storre utstrackning uppsoker betesmarker
med dn utan kreatur och att de férekommer oftare pa
beten med aktiva dn med passiva djur. Starar vid
Revinge foljde ocksa betande hjordar langa strickor,
aven ndr dessa dndrade riktning. Det fanns ett posi-
tivt samband mellan antalet kreatur i en hjord och
antalet starar, som foljde hjorden. Vid hoga startit-
heter tenderade speciellt unga starar att bilda fri-
provianterande flockar, vilket kan tolkas som att den
fordel stararna har av associationen ér tithetsbero-
ende. Vilken ér da denna fordel? Den rimligaste ar
naturligtvis att stararna genom att folja kreatur far ett
hogre energiintag dn nér de friprovianterar, atmins-
tone sd ldnge antalet starar per kreatur inte dr alltfor
hogt. En 6kad effektivitet i bytesfangandet har an-
vénts som forklaring till flera liknande kommensala
associationer och har ocksd demonstrerats for bl.a.
kohédger (Heatwole 1965, Grubb 1975), tva arter
anier (Rand 1953, Smith 1971), guldrla (Kéllander
1993) och stare (Stevens 1985, denna studie). I savél
studien av guldrla som i foreliggande starstudie hade
faglar, som var associerade med betande kreatur,
lagre rorelsehastighet, vilket ocksa bor ha inverkat
positivt pa faglarnas energibalans.
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Bruna kirrhokens Circus aeruginosus predation pa en skrattmas-

koloni Larus ridibundus

Predation of the European Marsh Harrier Circus aeruginosus on a colony of Black-

headed Gull Larus ridibundus
THOMAS KARLSSON

During 1992-1994, I recorded the predation by the
Marsh Harrier Circus aeruginosus on a colony of
Black-headed Gulls Larus ridibundus at Hornborgasjon
insouthwestern Sweden. The number of Marsh Harriers
varied between 21 and 34 pairs and the size of the gull
colony between 2500 and 5500 pairs. The female harriers
caught more gulls, both adults and juveniles, than the
males. Females succeeded in 15,2% and males in 1,3%
of the attacks. The females spent more time in the
colony and made more attacks during their nestling
period. There was no significant difference in the
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number of attacks during their nest building and incubation
periods. The female showed a peak in the number of attacks
between 10 and 12 hours, whereas there was no difference
in the number of attacks made by the male over the day.
There was no difference in prey-catching between morning
and afternoon. Between 158 and 221 Black-headed Gulls
were estimated to be taken every year, which is a small
fraction of all gulls.

Thomas Karlsson, Gnistgatan 54, 421 43 Vistra Frolunda
tk.golfbird@telia.com
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Inledning

Hos kérrhokar tar honan ensam hand om 4gg och
ungar medan hanen forser honan med foda under
framfor allt ruvningsperioden och bdrjan av ungpe-
rioden (Simmons 2000). Detta géller 4ven den bruna
kérrhoken dédr hanen forser honan med foda fran upp
till tva veckor fore ruvningen, under ruvningen och
tills ungarna ar 2—3 veckor gamla. Nér ungarna ar
sma gor honan endast korta utflykter, vilka blir
langre ju édldre ungarna blir (Glutz von Blotzheim
m.fl. 1971). Johannesson (1975) fann vid undersok-
ningar vid Kvismaren att honan forst borjade jaga
nér ungarna var tre veckor gamla. Honan ldmnar
boet kortare stunder. Franvaron bestar mestadels,
enligt Glutz von Blotzheim m.fl. (1971), av bytes-
overtaganden fran hanen.

Den bruna kédrrhoken uppehéller sig dels inom ett
litet hiackningsrevir dir boet finns, dels inom ett
fodosoksomrade (Glutz von Blotzheim m. fl. 1971).
Schipper (1977) fann vid undersékningarunder hiack-
ningstid i Holland att bruna kérrhokshonor jagade
inom ett mindre omrade dn hanar och att lingsta
jaktavstdndet fran boet var kortare hos honorna én

hos hanarna. Under hickningstiden dr den bruna
kédrrhoken aktiv fran fore soluppgangen till efter
solnedgangen och slar det forsta bytet under tidig
morgon (Glutz von Blotzheim m.fl. 1971), nagot
som Johannesson (1975) inte lyckades konfirmera,
dd den bruna kérrhdken vid Kvismaren ldmnade
byten vid boet fran 4-5 timmar efter solens uppgang
och fram till cirka klockan 19.00.

Hos brun kdrrhok utgor storre faglar cirka 9% av
fodan (Glutz von Blotzheim m.fl. 1971). Sondell
(1970) antyder att skrattmaskolonier utgor en lock-
else for brun karrhok. Trots manga besok vid bruna
kéarrhoksbon vid sjon patraffade Arvidsson (1980)
endast ett fatal bytesrester, dessa bestod mestadels
av sothénsungar och sorkar. Arvidsson (1980) ndm-
ner inte att han funnit nagra skrattmasar bland bytes-
resterna.

Den bruna kérrhokspopulation bestod vid Horn-
borgasjon av 21 hickande par 1992 (Bromssen m. fl.
1993), 26 par 1993 (Bengtsson m. fl. 1994) och
minst 34 par 1994 (Bengtsson m. fl. 1995) pa en yta
om cirka 25 km?. Pa 1970-talet hickade normalt
cirka 75% av paren i det som forr kallades for
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Tabell 1. Antal tvatimmars undersokningstillfallen under skrattmasens olika hackningsfaser: bobyggnadsperioden

(B), ruvningsperioden (R) och ungperioden (U).

Number of 2-hour observation sessions during the different breeding phases of the Black-headed Gull: nest-
building period (B), incubation period (R) and nestling period (U).

Ar Period Observationstimmar B R U Totalt
Year Study period Observation hours Totally
1992 1/5-30/6 04.00-22.00 (slumpvis random) 0 19 17 36
1993 25/4-1/7 07.00-09.00 13.00-15.00 1 5 10 16
1994 1/4-9/7 04.00-22.00 (slumpvis random) 6 9 12 27
Summa 7 33 39 79

Vallsjon Arvidsson (1980). Cirka 80% av den s.k.
Vallsjon kunde avspanas fran fageltornet pa Fagel-
udden, vilket anvindes som observationsplats. Skratt-
maskolonin i Hornborgasjon var uppdelad pa flera
mindre kolonier beroende pa att skrattmésarna hack-
ade 1 mindre delkolonier ibland pa liggande vass,
ibland pé flytande s.k. plaur-6ar. Antalet hickande
skrattmasar under de tre hickningssdsongerna mins-
kade fran 5500 par 1992 till 2500 par 1994. Merpar-
ten av skrattmasarna hickade utanfor observations-
platsen vid Fageludden inom 700-800 m, men del-
kolonier fanns upp till cirka 1500 m fran observa-
tionsplatsen.

Under hickningsperioden dren 1992-1994 ge-
nomfordes studier av stdrningar och predation pa
skrattméskolonin i Hornborgasjon, vilka finns redo-
visade i Bensch m.fl. (1996). I den hir uppsatsen
granskar jag mer i detalj konsfordelning, tidsan-
sprak och bytestagning vid de bruna kérrhokarnas
attacker mot skrattmdskolonin vid Hornborgasjon.

Metodik

I den ndmnda studien registrerades alla dverflyg-
ningar och attacker av luftburna predatorer, bland
annat brun karrhok, liksom besok av fyrfota preda-
torer, vid skrattmaskolonin oavsett om dessa ledde
till ett uppflog hos skrattmaésarna eller ej, se Bensch
m.fl. (1996). I denna uppsats anvéinder jag ordet
“attack” for alla reaktioner pd brun kdrrhok fran
skrattmdsarna. Tidsatgdngen for varje attack notera-
des till ndrmaste minut, d.v.s. fran det att en brun
karrhok uppticktes tills det att den forsvann eller
inte kunde foljas med hjdlp av skrattmasarnas upp-
flog. Séledes dr den tid vi registrerade att betrakta
som minimitid for respektive brun kirrhoks attack.
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Observationerna vid Hornborgasjon genomfordes
1992, 1993 och 1994 enligt Tabell 1. Totalt studera-
des kolonin 158 timmar vid 79 tillfdllen. Varje vecka
genomfordes tva tvatimmars observationspass. Un-
der 1992 studerades endast tva delkolonier.

Skrattmasens hickningstid delades upp i tre peri-
oder: bobyggnadsperioden (tiden fran att skrattma-
sen anldnder till att mer &n 50% hade lagt 4gg, tiden
fram till cirka 1 maj), ruvningsperioden (ungefar 1
maj — 31 maj) och ungperioden (frén att cirka 50%
av ungarna hade kléackts, ungefar fran 1 juni). Anta-
letundersokningstillfillen per hackningsperiod fram-
gér av Tabell 1.

Vid Hornborgasjon lagger den bruna kéirrhdken
normalt forsta dgget runt den 25 april (B. Pettersson
muntligen). Ruvningen tar cirka 32 dagar (Glutz von
Blotzheim m.fl. 1971) och med ungefarlig klick-
ning frdn och med 1 juni, ungarna borjar bli flygfar-
diga efter cirka 40 dagar (Glutz von Blotzheim m.fl.
1971), vilket skulle betyda att de blir flygfardiga
under forsta halvan av juli ménad. Saledes kan man
anta att den bruna kérrhdkens ruvningsperiod och
ungperiod ungefarligen sammanfaller med skratt-
masens.

Vid angivelser av medeltal dr det medelvirdets
medelfel (SE) som anges.

Resultat
Antal attacker

Av de rovfigelattacker som gjordes mot skrattmés-
kolonin bestod 90% av attacker fran brun kérrhok.
Brun kérrhok sags attackera skrattmaskolonin 188
géanger, vilket motsvarade 2,38+0,28 per 2 timmar
(Tabell 2). I endast 2,1% av attackerna noterades
ingen reaktion hos skrattmésarna, samtliga utférda



av hanar. Totalt kunde inte noteras nigon skillnad
mellan antalet attacker av honor och hanar (z-test; z
=0,33; p=0,74; Tabell 2).

Undersokningen genomfordes pd lite olika sitt
1993 gentemot aren 1992 och 1994 (Tabell 1), vilket
gav signifikant skillnad mellan fasta och slumpade
observationstider. Under 1993 genomférde bruna
kérrhokar 4,1320,51 attacker gentemot 1,9440,30
de Ovriga aren (z-test; z=5,3; p <0,001).

Under 1992 undersoktes tva delkolonier, den ena
lag mitt ute i sjon och den andra helt nira stranden
vid observationsplatsen ddr manga manniskor vista-
des. Antalet attacker var betydligt fler ute i sjon,
namligen 2,13+0,59 mot 0,75%0,27 vid strandkan-
ten néra observationsplatsen (z-test; z = 4,18; p <
0,01).

Andelen observationer dd kdrrhokarnas kon inte
kunde bestdmmas var 17,6% och hogst under ruv-
ningsperioden da 26% inte konsbestdmdes. Ljusfor-
héllanden och ibland langa avstand bidrog till detta,
liksom att mot slutet av hackningssdsongen borjade
ungarna bli flygga.

Attacker under olika héckningsfaser

De bruna kdrrhokarna vid Hornborgasjon gjorde
ndgot fler attacker under skrattmasens ungperiod 4n
under dess bobyggnads- och ruvningsperioder, men
det var inte signifikant fler attacker (z-test; z=1,29;
p =0,19; Tabell 2).

Honorna attackerade skrattmasarna oftare under
ungperioden dn hanen (z-test; z = 2,92; p = 0,0035;
Tabell 2), medan det under ruvningsperioden inte
forelag ndgon signifikant skillnad mellan antalet
attacker av honor och hanar (z-test; z = 1,78; p =
0,074; Tabell 2). Under bobyggnadsperioden note-
rades fler attacker fran hanar 4n honor, men icke
signifikant fler (Mann-Whitney; U = 22; p > 0,05;
Tabell 2).

Hanarna gjorde i medeltal fler attacker gentemot
skrattmésarna under bobyggnadsperioden &n senare
under hickningen (z-test; z = 2,94; p = 0,0033;
Tabell 2) medan det mellan ruvnings- och ungperi-
oden inte forelag nagon skillnad (z-test; z=0,51; p
=0,61; Tabell 2).

Honorna, ddremot, gjorde i medeltal fler attacker
under ungperioden dn tidigare under hickningen (z-
test; z=4,08; p = 0,000045; Tabell 2).

Attackernas lingd

Tidsatgangen for attackerna, uppdelat pa kon och
héckningsfaser, redovisas i Tabell 3. Under 6,2% av
undersokningstiden sags bruna kérrhokar vid skratt-
maskolonin. I medeltal varade attackerna 3,140,5
minuter (n=188). Honorna tillbringade totalt mer tid
dnhanarna vid kolonin, 319 minuter fér honorna och
160 minuter for hanarna.

Under bobyggnadsperioden fanns ingen skillnad i
tid mellan kdnen (Mann-Whitney; U =20, p > 0,05;

Tabell 2. Antalet attacker per 2 timmar av brun kirrhdk Circus aeruginosus pé skrattméaskolonin vid Hornborgasjon
aren 1992-1994. n = Antalet undersdkningstillfillen a 2 timmar. Inom parentes totala antalet attacker.

Number of attacks per 2 hours by Marsh Harriers on colonies of Black-headed Gulls at Hornborgasjon 1992—1994.
n = number of 2-hours observation sessions. In brackets the number of attacks.

n Obest kon Hane Hona Total
Unsexed Male Female Total
Bobyggnadsperiod 7 0,14+0,14 2,0£0,76 1,0 £0,31 3,57+0,87
Nest-building period @))] (14) 7 25)
Ruvningsperiod 33 0,21£0,11 0,94+0,25 0,61£0,24 1,91£0,41
Incubation period (7) (30) (20) (63)
Ungperiod 39 0,42+0,23 0,82+0,25 1,33£0,25 2,56+0,41
Nestling period (16) (32) (52) (100)
Totalt 79 0,41+0,13 0,96+0,17 1,00£0,16 2,38+0,28
(33) (76) (79) n=188
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Tabell 3. Tidsatgangen i minuter fordelat pa respektive kon hos attackerande bruna kérrhokar. n = antalet attacker.
Inom parentes anges totala tidsatgangen i minuter. Hickningsperioder se Tabell 1.
Duration in minutes for attacking Marsh Harriers in relation to sex. n = number of attacks. In brackets total time

in minutes. Breeding periods, see Table 1.

Kon B n R n U n Totalt n
Obest kon 1,5+0,5 1 2,2+0,94 16 4,3£2,16 16 3,2+1,14 33
Unsexed 3) (35) (69) (107)

Hona 1,3+0,18 7 2,840,83 20 4,9+1,36 52 4,0+0,93 79
Female ©9) (55) (255) (319)

Hane 4,8+2.89 17 1,140,05 27 1,840,56 32 2,1£0,59 76
Male (75) (29) (56) (160)

Totalt 3,3+1,63 25 1,940,36 63 3,840,81 100 3,14£0,5 188
Total (87) (119) (380) (586)

Tabell 4. Antalet adulta (Ad) och unga (Pulli) skrattmdsar som byte vid brun karrhoksattacker mot skrattmésko-
lonin i Hornborgasjon under &ren 1992—-1994. Konsfordelningen géller den bruna karrhdken.
Number of adults (Ad) and nestlings (pulli) of Black-headed Gulls taken by the Marsh Harrier at Hornborgasjon

1992-1994. The sexes refer to the harriers.

Period Bobyggnad Ruvning Ungar Total
Nest-building Incubation Nestlings Total
Ad Pulli Ad Pulli Ad Pulli
Obest kon Unsexed 0 0 1 0 0 1 2
Hona Female 0 0 3 0 1 8 12
Hane Male 1 0 0 0 0 0 1
Summa 7otal 1 0 4 0 1 9 15

Tabell 3). Under ruvningsperioden tog honan mer dn
dubbelt sa ldng tid pa sig 4n hanarna vid attackerna
(z-test; z=4,02; p = 0,000058; Tabell 3). Honornas
nérvaro vid skrattmaskolonin 6kade &nnu mer under
ungperioden och var 2,8 ganger ldngre dn hanarnas
(z-test; z=4,27; p = 0,000019; Tabell 3).

Bytestagning
Av samtliga attacker som resulterade i byte stod brun
karrhok for 60% (n = 25). Femton skrattmasar togs
av bruna kdrrhdkar (Tabell 4), vilket motsvarade
8,0% av samtliga bruna karrhoksattacker, fordelade
sd att 15,2% av honornas, 1,3% av hanarnas och
6,1% av de icke konsbestimda exemplarens attacker
resulterade 1 byte. Honorna tog signifikant fler
skrattmdsar dn hanarna (’-test = 9,39; p < 0,01;
Tabell 4).

Trots att flest skrattmasar togs under ungperioden,
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10 stycken, utgjorde detta inte signifikant fler (-
test=1,18; p > 0,05; Tabell 4).

Attackernas fordelning éver dygnet

Attackernas fordelning 6ver den ljusa delen av dyg-
net dren 1992 och 1994 framgar av Figur 1. For
honan fanns en uttalad topp pa formiddagen mellan
klockan 10 och 12 samt en period klockan 12 och 14
da hon inte gjorde nagra attacker (1> = —0,03; p =
0,48; n = 18; Figur 1). Hanens attacker var jamt
fordelade 6ver dagen (> = 0,13; p = 0,15; n = 18;
Figur 1).

Diskussion

Att hanarna utforde fler attacker under skrattmasar-
nas bobyggnadsperiod beror sannolikt pd att par-
bildning och bobyggnad sker samtidigt hos brun



kdrrhok. Hanarna torde upptrada oftare vid boplat-
sen for att hdvda reviret och i samband med detta
oftare jaga vid skrattmaskolonin dn under ruvnings-
och ungperioden.

Under ruvningsperioden noterades ingen skillnad
mellan antalet attacker hos honorna och hanarna,
men ddremot spenderade honan ldngre tid vid skratt-
maskolonin. Hanens besok vid skrattmaskolonin
beror troligen pé att han gjorda korta besok eller
enbart passerade pa vig till boet med byten att lamna
vid boet, endast 14,8% av besdken var nidmligen
langre dn en minut. De flesta forfattare (Simmons
2000, Glutz von Blotzheim m.fl. 1971, Johannesson
1975) menar att honorna tillbringar ruvningstiden
paboet med endast korta utflykter for att ta emot mat
frén hanen. Eftersom den vanligaste boplatsen vid
Hornborgasjon dr ute i vassen (B. Pettersson munt-
ligen), inte langt fran skrattmaskolonin, borde det
vara rimligt att anta att nérheten till skrattmaskolo-
nin kunde utgora en lockelse dé frdnvaron fran boet
endast blir nagra minuter. Enligt Glutz von Blotz-
heim m.fl. (1971) varierar franvaron fran boet mel-
lan 3 och 26 minuter. Den tid honor jagade vid
skrattméskolonin i Hornborgasjénunder ruvning-
sperioden utgjorde i medeltal 2,8+0,83 minuter,
vilket faller vid den nedre grinsen for detta. Enligt
Tabell 4 tog honorna fler skrattmasar dn hanarna.
Eftersom brun karrhok dr den predator som tog flest
skrattmésar, 60% av samtliga tagna skrattmasar, bor
det ocksa betyda att skrattmésarna alltid reagerade
pa varje brun karrhok som kom i nédrheten av skratt-
maskolonin dven om honan enbart vistades i ndrhe-
tenav boet for t.ex. byteséverldmning. Ytterligare en
forklaring kan vara att det rérde sig om icke hickan-
de honor eller icke konsmogna ungfaglar, som jaga-
de vid skrattmaskolonin. Johannesson (1975) note-
rade inte nagon egen bytestagning av honan nir hon
ldmnade boet. Vid Kvismaren bestod honornas ut-
flykter dels av bytesdvertagande fran hanarna, dels
av insamlande av bomaterial, men ocksa av jakter i
omgivningarna. Enligt Schipper (1977) har hanen
ett betydligt storre fodosdksomrade dn honan, upp
till 2,8 ganger storre, vilket leder till att hanen sdker
foda pa andra stéllen ldngre fran boet. Enligt Wit-
kowski (1989) jagar honan inom boreviret, vilket
hanen aldrig gjorde i hans undersékning.

Att bruna kédrrhokhonornas attacker mot skratt-
maskolonin dkar under skrattmasens ungperiod tor-
de bero pa att honorna blir allt mer aktiva medan
deras ungar vixer till och honorna allt oftare ldmnar
boet ju édldre deras ungar blir (Glutz von Blotzheim
m. fl. 1971). Opermanis (2001) kontrollerade bruna
kérrhokens predation pd andbon under juni ménad,

2,54

Antal Number
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Figur 1. Dygnsfordelning i antalet attacker per timme hos
bruna kérrhokens Circus aeruginosus hona (heldragen linje)
och hane (prickad linje) pa skrattmas Larus ridibundus vid
Hornborgasjon 1992 och 1994.

Number of attacks per hour during the day by female (conti-
nuous line) and male (dotted line) Marsh Harriers on the
Black-headed Gulls at Hornborgasjon 1992 and 1994.

vilket ungefdr motsvarar ungperioden och kunde da
inte finna nagon skillnad mellan konen i predation
paandbon. Witkowski (1989) menar att honan borjar
jaga ndr ungarna blivit cirka 10 dagar gamla och da
ar lika aktiv som hanen.

Skillnaden mellan de tvé delkolonierna 1992 for-
klaras troligen av dels nérhet till hickande bruna
kdrrhokar vid delkolonin ute i sjon, dels att vid
delkolonin invid observationsplatsen fanns det re-
gelbundet mycket manniskor.

Ytterligare ett skdl till att bruna kdrrhokshonorna
tog fler skrattmasar d4n vad hanarna gjorde dr troligen
att honorna &r storre. Honorna véger i medeltal 720
g och hanen 530 g. Honornas byten viger i medeltal
204 g och hanens 134 g (Newton 1979). En fullvux-
en skrattmas viger cirka 248 g (Glutz von Blotzheim
m.fl. 1982), vilket alltsé troligen &r ett stort byte dven
for brun kdrrhokshonorna. Merparten av bytena var
dock skrattmasungar, som inte véger lika mycket.
Formodligen ér detta ytterligare en forklaring till
varfor det ndstan bara dr honor som tar byten i
skrattméskolonin, men den viktigaste orsaken torde
vara att det frimst &r honan som jagar i skrattmésko-
lonin eftersom denna ligger i eller alldeles i ndrheten
av boreviret.

I den hér undersokningen noterades attacker fran
klockan 04 och fram till klockan 21. Attackernas
fordelning 6ver dagen var timligen jamn hos hanen,
medan det hos honan fanns en topp mellan klockan
10 och 12. Sedan utférde hon inte nagra attacker
under ett par timmar. Forklaringen till detta beteende
hos honan kan vara att det blivit sa varmt att hon
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kunde ldmna dgg och/eller ungar utan att de behdvde
extra virmande skydd och att det sedan var dags att
atervénda till boet.

Det var en signifikant skillnad i tidsétgdng mellan
de femton attacker som resulterade i slagna skratt-
masar, vilket tog brunakarrhdkarimedeltal 10,3£3,3
minuter/attack (n=15), gentemot attacker som inte
ledde till synbart byte i form av skrattméds endast tog
2,5+0,5 minuter/attack (n=173), mellan vilka signi-
fikant skillnad forelag (z-test; z = 4,53; p<0,01).
Antalet jakter som varade ldngre dn 7 minuter skulle
ju kunna vara potentiella bytestagningar, bland an-
nat beroende pa att jakterna inte var helt synliga fran
observationsplatsen t.ex. pa grund av skymmande
vass. Jakteffektiviteten 6kar da fran 8,0% till 11,2%.
Fordelning mellan konen skulle d& utfalla s& att
honorna lyckas ta en skrattmas i 24,1% av sina
attacker och hanen i endast 2,6%.

Hur ménga skrattmasar tas da arligen av bruna
kérrhokar vid Hornborgasjon? Skrattmasar och bru-
na kirrhokar kommer till sjon under slutet av mars
och skrattmasarna har till storsta delen ldmnat sjon
femtonde juli. Med berdkning efter de olika uttagen
av gamla och unga skrattmésar under de olika hick-
ningsperioderna, fir man ett uttag pd cirka 158
exemplar per hdckningssdsong, varav 59% ar ars-
ungar (Tabell 3 och4). Om jakteffektiviteten okar till
11,2% skulle uttaget bli 221 exemplar, varav arsung-
ar 131 exemplar. Detta motsvarade ett uttag adulta
hickande skrattmasar 1992 pa 0,6—0,8 %, 1993 0,8—
1,1 % och 1994 1,3-1,8 % vid Hornborgasjon.
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han Dahlstrom, Martin Edvardsson, Stefan Johans-
son, Veronica Kjaernes, Max N, Peter Nockner,
Heidi Paltto, Henrik Roos, Mats Rosengren och Lars
Theng, vilka medverkade i fdltarbetet. Bengt Pet-
tersson for uppgifter om hdckande bruna karrhokar
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Summary

In the European Marsh Harrier, the female alone
takes care of eggs and young nestlings. The male
provides the female with food during that time
(Simmons 2000, Glutz von Blotzheim et al. 1971).
At the lake Kvismaren, Johannesson (1975) found
that the female did not begin hunting before the
nestlings were about three weeks old, which also
Witkowski (1989) found in Poland. The Marsh
Harrier’s territory consists of one hunting area and
one breeding territory (Glutz von Blotzheim et al.
1971, Witkowski 1989). Schipper (1977) found that
during breeding time, females have smaller hunting
areas than males.

During 1992, 1993 and 1994, we studied the
predation on colonies of Black-headed Gulls (Bensch
etal. 1996). Here I present a further examination of
the predation on the Black-headed Gull colony by
the Marsh Harrier at Hornborgasjon in south-western
Sweden. The colony was studied during 158 hours at
79 occasions (Table 1). Every attack was recorded to
the nearest minute from the discovery of the harrier
until it disappeared.

The breeding time of the Black-headed Gull was



divided in three periods: nestbuilding, incubation,
when more than 50% of the gulls was brooding, and
nestling period, when more than 50% of the eggs
were hatched.

Among the raptors attacking the Black-headed
Gull colony, 90% of the attacks were made by the
Marsh Harrier. The Marsh Harriers were found to
attack the colony 188 times, 2.38%0,28 per 2 hours
(Table 2). In total there were no difference in number
of attacks between the male and the female Marsh
Harrier (z-test; z = 0.33 p = 0.74; Table 2).

More attacks against the colony were made during
the Black-headed Gulls’ nestling period than during
the preceding periods, but not significantly more (z-
test; z=1.29; p =0.19; Table 2).

No difference between the male and the female
was noticed in the number of attacks during the
incubation period (z-test; z = 1.78; p = 0.074; Table
2), but during the nestling period the female attacked
the Black-headed Gulls significantly more than the
male (z-test; z=2.92; p = 0.0035; Table 2). During
the nestbuilding period males did not attack more
often than the female (Mann-Whitney; U =22; p >
0.05; Table 2).

The average duration of the attacks was 3.1£0,5
minutes (n=188; Table 3). During the nest-building
period, attack duration did not differ between the
male and the female (Mann-Whitney; U = 20, p >
0.05; Table 3). During incubation, females spent
significantly more time than males in the gull colony
(z-test; z=4.02; p=0.000058; Table 3). During the
nestling period, the female spent much more time
than males in the colony (z-test; z = 4.27; p =
0.000019; Table 3).

Fifteen Black-headed Gulls were caught. Thus
8.0% of the attacks were successful. 15.2% of the
female attacks, 1.3% of the male attacks, and 6% of
the attacks made by birds of unknown sex were
successful. The female took significantly more Black-
headed Gulls than the male (*-test 9.39; p <0.01;
Table 4). In the number of caught Black-headed
Gulls there was, surprisingly, no difference found
between the three breeding periods (>-test=1.18; p
>(.05; Table 4).

The number of attacks by the male was equally
distributed over the day (r>=0.13; p=0.15; n=18;
Figure 1). The female had a peak in the morning
between 10 and 12 hours with no attacks between 12

and 14 hours and fewer attacks thereafter (r2=-0.03;
p =0.48; n = 18; Figure 1).

The male Marsh Harriermade more attacks during
the nest-building period of the Black-headed Gulls,
probably depending on mating and nest-building at
the same time by the Marsh Harrier.

During the incubation period, there was no
significant difference in attack frequency between
male and the female harriers (z-test; z = 1.78; p =
0.074; Table 2). Most authors (Simmons 2000, Glutz
von Blotzheim et al 1971, Johannesson 1975) say
that the female spend all time at the nest, but
sometimes makes small flights to meet the male
when he delivers food. As most of the nests of the
Marsh Harrier in Hornborgasjon are situated in the
reed (B. Pettersson), not far from the gull-colony, it
seems that the gulls are an easy prey for the female.
According to Glutz von Blotzheim et al. (1971), the
female’s absence from the nest varies from 3 to 26
minutes. I found that the females were hunting at the
colony during 2.8+0.83 minutes, near the lower
limit.

An increasing number of attacks by the female
Marsh Harrier was recorded during the nestling
period, probably due to her own increasing activity
outside the nest, which also Witkowski (1989)
observed.

In accordance with Schipper (1977), the male
have a hunting area up to 2.8 times greater than the
female. Thus the female is hunting in the vicinity of
the nest and in the near vicinity you find the gull
colonies.

One more reason for the female Marsh Harrier,
weighing 720 g, to catch more Black-headed Gulls
is that she is bigger than the male, weighing 530 g.
Her prey is on average 204 g and that of the male
134 g (Newton 1979). An adult Black-headed Gull
weighs 248 g (Glutz von Blotzheim et al 1982),
which is a big prey even for a female Marsh Harrier.
This can also be an explanation why it is mostly
female Marsh Harriers that catch Black-headed Gulls.

Ifevery observation of more than 7 minutes meant
a preyed gull, hunting efficiency would increase
from 8.2% to 11.2%. The female would than be
successful in 24.1% and the male in 2.6% of their
attacks. Approximately 158 Black-headed Gulls were
taken every year and with a hunting efficiency of
11.2%, 221 gulls would be killed.
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Tidig hackning av gronfink
Carduelis chloris

Early breeding of the Greenfinch
Carduelis chloris

ANDERS ENEMAR & ERIK NYHOLM

Gronfinken tillhor de arter, som gérna besoker mat-
ningsplatser for sméféglar, i synnerhet om det ingar
olika slags fron i utbudet. Detta géller dven for
fagelmatningen i den nétbur, som ar placerad i en
tridgard i Pixbo, ndgra km SO om Géteborg. Sma-
faglar av stenknéckens storlek och mindre tar sig dér
l4tt in genom nétets maskor, alltsa dven gronfinken.
Da vi pa formiddagen den 24 april 2003 granskade
fagelmyllret i buren, upptickte vi ett par gronfinkar,
som till utseendet avvek fran de vriga av samma art.
Det framgick snart, att det var tva ungfaglar, som
med dallrande vingar flitigt matades av de formoda-
de fordldrafaglarna. De uppspérrade gapen lyste rott
palangthall, vilket uteslot att det rorde sig om honor,
som infor hdckningen matades av sina partners.
Ungarna var fullt flygga och hingde 1itt med de
gamla faglarna, da de flygande 1dmnat buren. Dock
kunde de dnnu inte ta sig genom nétet lika smidigt
som fordldrafaglarna. Ofta valde de att pa markpla-
net hoppa genom de nedersta maskorna. Gronfink-
familjen besokte buren flera ganger de nédrmast
foljande dagarna, och ungarnas tiggldten hordes i
omgivningarna under ytterligare ett par veckor.
Det matande gronfinkparet torde ha bdorjat sin
hickning i mitten av mars med vérpningsstart i
vardagjamningstid, alltsad 21 mars eller strax efter.
Den skattningen bygger pa uppgifter om hickning-
ens forlopp i gingse handbdcker, som anger att
ruvningen och ungarnas uppvixtiboet tar vardera ca
tvd veckor. Laggs dartill fyra dagar for varpningen
av en liten kull och ndgra dagar for bobygge, blir den

sammanlagda tiden drygt fem veckor. For Sverige
och dvriganordiska ldnder giller annars enligt hand-
bockerna, att dggliggningen borjar frdn mitten av
april och framat. I mellaneuropa ér det inte ovanligt,
att hiackningen startar kring mitten av mars, men det
finns atskilliga fynd av dggkullar frén den forsta
halvan av ménaden (Glutz von Blotzheim & Bauer
1997). Man har dér dven funnit, att de gronfinkar,
som bebor regioner med milt lokalklimat, gott om
vintergron viaxtlighet och tit forekomst av fagel-
bord, borjar hdckatidigast (i borjan av mars), dérnést
kommer finkarna i 6vriga bebyggda omraden (fem
dagar senare) och sist faglarna i skogskanter m.m.
fjarran fran minsklig bebyggelse (efter ytterligare
tio dagar). I England vérps kullarna under den senare
aprilhalvan (Cramp & Perrins 1994), men dér har
man funnit, att tidpunkten for hackningsstarten kan
variera upp till en ménad mellan sdsongerna beroen-
de pé véderlek och néringstillgang (Newton 1972).

Gronfinken ar stadd i langsiktig 6kning i Sverige
och har fordubblat sitt bestand under de tre senaste
decennierna (Svensson & Lindstrom 2002) och dven
flyttat sin nordgrans norrut, t.o.m. inda upp i fjéllda-
larna. Vi vetinte, om 6kningen skett med en samtidig
tendens till tidigareldggning av hiackningsstarten.
En annan frdga dr om det svenska bestindet sjélvt
svarat for populationstillvéxten. Erfarenheterna fran
CES-projektet pekar mot att en tendens till forbatt-
rad reproduktion ligger bakom 6kningen (Pettersson
2002). Men artens expansion kan ha inneburit, att
dven inflyttande mellaneuropeiska finkar har bidra-
gittill den svenska bestandsokningen. Framst dessa,
med sin neddrvda egenskap att stimuleras till hack-
ningsstart i mars, kan i s& fall misstinkas ligga
bakom de tidiga hickningarna i Sverige (jfr. Svérd-
sons (1958) analys rorande skrattmasens tidiga 4gg-
laggning i vart land). Kanske kan dven den diskute-
rade “vixthuseffekten” med sin hojning av medel-
temperaturen ha sitt finger med i spelet.

Kanske dr enstaka extremt tidiga gronfinkhack-
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ningar en trivialitet, som férekommit sedan linge. v.
Haartman (1969) papekar, med det finska bokortre-
gistret som underlag, att hdckningsstarter i mars
forekommer i och i nirheten av stdderna. Paradex-
emplet dr ett gronfinkbo i Helsingfors, ddr ungarna
lamnade boet den 15-20 april och dér forsta dgget
beddmdes ha vérpts ca 20 mars, alltsé ett parallellfall
till Pixbo-hiickningen. Aret var 1933.

Genomgang av ett tjogtal av de indexforsedda
argangarnaav Var Fdgelvirldresp. Fauna och Flora
gav manga hianvisningar till gronfink, men informa-
tionen géllde sd gott som uteslutande forekomst i
fagelstationsrapporter, lokala artlistor och exkur-
sionsreferat. Hickningsdata dr uppenbarligen séll-
synta, men de finns kanske gémda i dagens yviga
och svaroverskéadliga flora av lokala fageltidskrifter.

Ett grepp om laget vad géller tidiga hackningsstar-
teri Sverige kan erhéllas om observerade matningar
av flygga ungar i april rapporteras till Ornis Svecica.
Det finns ju otaliga fagelbord, som bevakas av kun-
niga ornitologer. Tyvérr har alla forsok att uppritta
ett bokortsregister i Sverige gatt over styr. Det sdgs
dock, att en forsvarlig miangd hickningsdata blir
automatiskt registrerade i samband med ringmark-
ningen av boungar. Datalagda uppgifter finns alltsa
pa ringmérkningscentralen. Kanske dr det latt att
“knappa” fram antalet ungkullar av gronfink, som
ringmarktsiapril. Finns sddana uppgifter? Vad sager
ringmérkningscentralen?
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Summary

A pair of Greenfinches was observed to feed two
fledglings on 24 April 2003. The finches visited a
feeding place for birds in a garden near Goteborg,
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south-western Sweden. It means that the breeding
had started in the middle of March with the first egg
laid around the vernal equinox. As far as known, this
is extremely early for the Swedish population of the
species.

Anders Enemar, Angsvéigen 9, 435 43 Pixbo
Erik Nyholm, Sérfors 550, 905 88 Umed

Aldersrelaterad fordelning av
skrattmasar Larus ridibundus
och fiskméasar L. canus i det
skanska jordbrukslandskapet
om hosten

Age-related distribution of Black-
headed Larus ridibundus and Common
Gulls L. canus across the agricultural
plains of Skane, South Sweden, in
autumn

HANS KALLANDER

I samband med hostliga studier av skratt- och fisk-
maésars stold av foda fran tofsvipor Vanellus vanellus
och ljungpipare Pluvialis apricaria (s.k. kleptopara-
sitism; Kdllander 2000) lade jag mérke till att flockar
av skrattmas Larus ridibundus 1 omraden nira kus-
ten och de stora sjoarna Vombsjon och Ringsjon i
Skéne dominerades antalsméssigt av adulta méasar.
Diremot hade flockar langt fran vatten, som t.ex. pa
Dalbyslétten, en motsvarande juvenildominans.
Under fyra hostar, 1995-1998, samlade jag darfor
tillsammans med var éldsta dotter data om &lders-
sammansittningen i totalt 363 skrattmasflockar 6ver
stora omraden av det skénska jordbrukslandskapet.
Resultatet bekriftade mitt preliminéra intryck: an-
delenungfaglariflockar inom de ndrmaste 2 km fran
kusten eller sjoarna var i medeltal blott ¢.10% och
Okade sedan successivt for att 15 km dérifrén utgora
drygt 80% (Kéillander & Rosenkvist 2000). Under
vintern har Vande Weghe (1971) i Holland-Belgien
for bade fiskmas L. canus och skrattmas funnit en
tendens till hogre andel unga faglar en bit frdn kusten
an 1 kustndra omrdaden, medan Sueur (1993) fann en
liknande tendens for fiskmas i Frankrike.
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Under vart ovannamnda kringflackande notera-
des emellertid ocksa att flockar av fiskmas ofta till
néstan 100% bestod av adulta (inklusive subadulta)
faglar, en iakttagelse som ytterligare forstirktes un-
der exkursioner under de ndrmast foljande aren.
Samma iakttagelse har oberoende gjorts av Hakan
Hallander (muntl.). Under hostarna 1997 och 1998
hade vi visserligen bestdmt adult:juvenil-kvoten i
manga fiskmasflockar, men det materialet hade inte
bearbetats och mitt allminna intryck forblev att
majoriteten fiskmasflockar innehdll mycket fa ung-
faglar. For att se om sd verkligen dr fallet, vilket
modjligen skulle kunna tyda pa svag reproduktion,
men framfor allt for att undersdka om dven fiskma-
sarna uppvisar en aldersrelaterad fordelning i land-
skapet, samlade jag under hosten 2003 in ytterligare
data om fiskmasflockaridet skdnska jordbruksland-
skapet fran Onslunda i ster till Oresund i vister.
Forutom andelen unga och gamla masar i flockarna
noterade jag ocksa biotop (bar éker, spad strasid,
osv.), furageringsmetod (t.ex. fodosokande efter plog,
harv ellerannat jordbruksredskap, spanande till fots)
och huruvida masarna var aktivt inbegripna i fodo-
sok eller befann sig i en rastflock. Det senare gjordes
dérfor att jag hade en kénsla av, och misstanke om,
att rastflockar innehdll en lagre andel ungfaglar dn
aktivt fodosokande flockar. Om sa var fallet skulle
detta kunna forklaras med ungfaglarnas simre fodo-
sokseffektivitet och/eller sémre konkurrensforma-
ga, som i sin tur sannolikt tvingar dem att 4gna mer
tid at fodosok.

Eftersom mésflockar kan misstdnkas uppsoka sam-
ma fodosoksomraden dag efter dag, undvek jag
upprepade registreringar av masar i samma omrade.
Under 1997 insamlades uppgifter under tiden 30
augusti—18 november, 1998 14 augusti—17 novem-
ber och 2003 8 augusti—27 oktober. For att procent-
siffrorna for andelen ungfaglar i flockarna skulle bli
rimligt representativa och inte influeras alltfor mycket
av om flockarna innehoéll en eller par ungfiglar mer
eller mindre (vilket ju fr stor paverkan i sma flock-
ar), anvinds i den f6ljande redovisningen endast
flockar om minst 50 faglar.

Resultat

Det fanns ingen tidsméssig trend i materialet for vare
sig skrattmas eller fiskmas, till exempel att ungfag-
lar var vanligare antingen tidigt eller sent pa sdsong-
en. I medeltal inneholl fiskmésflockarna c. 13%
ungfaglar (medeltal av medeltalet for var och en av
nio 2-kilometerszoner fran kusten eller Ringsjon/
Vombsjon; N = 163 flockar) med endast obetydlig
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variation mellan dren, men mycket stor variation
mellan flockar. Med samma berdkningsmetod som
for fiskmas ovan var andelen ungfaglar i skrattmas-
flockarna betydligt hdgre, nimligen c. 58% (grun-
dat pa materialet fran 5 ar, totalt 385 flockar). Kan-
ske viktigare, andelen ungfiglar i flockarna var
betydligt hogre for skrattmas dn fiskmas i samtliga
nio avstandszoner (Sign test, P<0,004). Under vart
ochettav de tre aren var andelen fiskmasflockar med
mindre dn 5% ungfiglar ganska konstant, ¢. 40%. En
jamforelse av ungfagelsandelen mellan rastande
flockar och flockar bakom jordbruksredskap (i det
overvigande antalet fall plog, men ocksé efter harv,
bet- och potatisupptagare) visade att ungfigelsande-
len som forvéntat var hogre i aktivt fodosokande
flockar (Mann-Whitney U-test, U=395, N=84,
P<0,001), men de senare befann sig ocksa i medeltal
langre fran kusten eller de tva stora sjéarna (10,1
mot 6,9 km, se nedan). Skillnaden kvarstod emeller-
tid dven sedan hdnsyn tagits till denna effekt (GLM,
effektenavavstind, F, 3,=6,85,P<0,011; effektenav
aktivitet F, g, = 11,45, P<0.002).

For skrattmasflockar, som jag ocksé noterade nér
jag under hosten 2003 korde runt i landskapet, var
trenden densamma som tidigare rapporterat, d.v.s.
laga andelar ungfaglar nira kusten och hoga langt
fran kusten och de stora sjdarna (Figur 1). Liksom
hos skrattmésarna fanns ocksé hos fiskmésarna en
trend mot hogre ungfigelsandel langt fran kusten,
Ringsjon och Vombsjon (Figur 2), men dven om den
ar statistiskt signifikant (r,=0,43,N=163, P<0,001)
ar den 1ngt ifrén lika tydlig som for skrattmdsen. I
sjilva verket var, som framgér av figuren, ungfégels-
andelen i fiskmasflockarna synnerligen variabel och
flockar med mycket fa ungfaglar férekom inte blott
i kust- och sjonira omraden utan ocksé langt in i
landet.

Diskussion

Tanken bakom ovanstaende analys har varit att mas-
kategoriernas fordelning i landskapet speglar av-
standet till den dvernattningsplats de anvénder. Ef-
tersom denna inte varit kind i de enskilda fallen, har
jag anvént avstandet mellan den plats, dir en flock
observerats, och antingen kusten eller ndgon av de
kénda Overnattningssjoarna Vombsjon och Ring-
sjon, vilketdera som varit det kortaste. Denna metod
kan sdkert vara en felkdlla. Masar, som Overnattar
vid kusten, kanske gor sa enbart pa vissa gynnsam-
ma platser, vilket skulle leda till att ménga av de
antagna flygstrackorna ar for korta. Hur detta skulle
paverka resultaten dr dock osdkert. Kanske fore-
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kommer dvernattande fiskmasar tillfélligt eller re-
gelbundet ocksd pa andra sjoar &n Vombsjon och
Ringsjon (dven om min enda indikation pa detta ar
en flock som vid uppbrottet pa kvéllen fran trakten
av Svedala styrde i riktning mot Bdrringesjon —
samtidigt som andra flockar, som lyft samtidigt, flog
mot sydkusten). Om Gvernattning sker pa nagon av
sjoarnaidet sydskanskabacklandet, skulle detta 6ka
spridningen i data. En genomgéng av radata visar
emellertid att denna effekt skulle bli mycket ringa —
endast i ett fatal fall skulle det kortaste avstandet bli
till nadgon av dessa sjoar.

Aven om trenden bland fiskmasarna, med en
6kande andel unga faglar ju ldngre fran kusten eller
de bada stora sjdarna man kommer, ar statistiskt
sikerstdlld, aterstar att forklara varfor monstret ar
langt mer variabelt &n i skrattmésens fall. Nér det
géller den fragan har jag idag inga goda forslag. Den
andra och inte mindre intressanta fragan ar varfor de
béada dlderskategorierna hos de tva masarterna (14t
vara mindre tydligt hos fiskmésen) uppvisar skilda
geografiska utbredningsmonster under dagtid. Den
hypotes vi framkastade i var uppsats om skrattma-
sarnas fordelning i de skénska jordbruksbygderna
(Kéllander & Rosenkvist 2000) var att de unga
faglarna genom att flyga ldngre fran Gvernattnings-
platserna undvek konkurrens fran de i sitt fodosok
effektivare gamla figlarna. Visst stod for denna
tanke erholls vid brodkastningsforsok i Pildamms-
parken i Malmd, dir de ungas framgéng var beroen-
de av hur stor andel gamla figlar som ingick i
flockarna. Om denna forklaring ér riktig, skulle man
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Figur 1. Procenten unga faglar i skrattmasflockar pa olika
avstand fran kusten eller endera av sjoarna Ringsjon och
Vombsjon (formodade 6vernattningsplatser, se texten). Data
fran hosten 2003.

The precentage of juveniles in flocks of Black-headed Gulls in
relation to distance from the presumed night-roosting sites
(the coast or either of two lakes). Data from autumn 2003.
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forvénta sig att de konkurrenssvagaste figlarna un-
der dagtid aterfinns ldngst fran Gvernattningsplat-
serna. Ett test av denna idé (bast utford pa skrattmas)
skulle vara om de fi adulta figlar, som trots allt
upptrideriinlandet ldngt fran dvernattningsplatsen,
skiljer sig fran de gamla faglar, som under dagtid
stannar ndra denna. En sadan skillnad skulle kunna
besta i ldgre vikt, olika stora fettdepaer, fler blodpa-
rasiter, osv.

Den genomsnittliga andelen ungfaglar i de obser-
verade fiskmasflockarna var c. 13%, att jimforas
med c. 58% 1 de 385 skrattmasflockar, som totalt
registerats. En stor del av denna skillnad forklaras av
att andelen ungfaglar med tilltagande avstand fran
kusten/sjoarna dkar mycket snabbare hos skrattma-
sen dn hos fiskmésen (jamfor Figur 1 och 2). Redan
1 zonen 4-6 km utgdr unga skrattmdsar strax dver
40%. Men skillnaden mellan arterna var uttalad i
samtliga de nio avstdndszoner, som anvindes i be-
rakningarna. Olsen (1993) fann ocksé en flera gang-
erhogre andel juvenila bland strackande skrattmasar
dn strackande fiskmasar vid Falsterbo. Detta ger
stod for att skillnaden &r reell och att siffrorna dérfor
troligen speglar en langsammare reproduktionstakt
hos fiskmasen &n skrattmésen. I linje med en sadan
tolkning ligger att fiskmasen tar langre tid pa sig 4n
skrattmasen att na adult drikt (Glutz & Bauer 1982,
Bengtsson & Blomquist 2003) och saledes sannolikt
har ett betydligt storre icke-hdckande bestand. Siff-
rorna far dock inte tas som absoluta matt pa andelen
ungfiglar i de bida maspopulationerna. Aven om
procentenungfiglariflockarnakan varamyckethog
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Figur 2. Procenten unga faglar i fiskmésflockar pa olika
avstand fran kusten eller endera av sjoarna Ringsjon eller
Vombsjon (formodade dvernattningsplatser, se texten). Data
frdn hostarna 1997, 1998 och 2003.

The precentage of juveniles in flocks of Common Gulls Gulls
in relation to distance from the presumed night-roosting sites
(the coast or either of two lakes). Data from the autumns of
1997, 1998 and 2003.



pé inlandslokaler kan mycket vl fotalantalet masar
vara betydligt hogre ndra kusten, dér adulta faglar
dominerar antalsméssigt. En preliminir analys jag
gjorde for nagra ar sedan av antalet sedda skrattmas-
individer per kord kilometer ger stdd for detta. Inom
5 km fran kusten eller Vombsjon/Ringsjon sags 31
masar/km mot blott 2,3 masar/km langre darifran.
For att fa sdkra matt pa reproduktionen maste man
darfor bade bestimma adult:juvenil-kvoter och
mastédtheter pa olika avstand fran kusten och de stora
sjéarna.

Det faktum att andelen unga fiskmasar i medeltal
var hogre i flockar bakom jordbruksredskap &n i
rastflockar skulle kunna indikera att de gamla ma-
sarna dr effektivare i sitt fodosok och dérfor snab-
bare kan uppsdka en rastplats. Sannolikt dr detta
anledningen till att man ser sa manga rena rastflock-
ar av adulta fiskmasar eller rastflockar med blott
nagra enstaka ungfaglar. Att rastflockar i medeltal
befann sig ndrmare kusten/sjéarna dn flockar bakom
jordbruksredskap speglar sannolikt att andelen gam-
la faglar generellt dr hogre i dessa omraden.
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Summary

A few years ago we reported that the proportion of
juvenile Black-headed Gulls Larus ridibundus in-
creased strongly as one moved inland from the
presumed night-roosting sites at the coast and two
inland lakes in Skane, southernmost Sweden (Kal-
lander & Rosenkvist 2000). The present note explo-
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res whether the same pattern exists in the Common
Gull L. canus, as previously reported from Belgium/
the Netherlands and France (Vande Weghe 1971,
Sueur 1993). The study was carried out in the same
area as our Black-headed Gull study, i.e. the agricul-
tural areas of Skane, and by using the same methods.
Because observations had indicated that the propor-
tion of juveniles in flocks of Common Gulls was
often very low, an additional rationale for the study
was to see whether this was true or not.

In addition to recording the age ratio in the gull
flocks (differentiating between juveniles and birds
intheir second autumn or older, called adults below),
I also noted whether the gulls were in a resting or an
actively foraging flock, and the kind of foraging
method used (e.g. following the plough, sugar beet
or potato harvester, etc.). To minimise that the same
birds were counted on several occasions, repeated
counts in the same area were avoided. Data were
collected from 30 August to 18 November in 1997,
14 August to 17 November in 1998, and 8 August to
27 October in 2003. The analyses were restricted to
flocks of atleast 50 birds to avoid undue influence of
a few birds on the proportions of the two age catego-
ries.

Neither for Common Gulls nor Black-headed Gulls
(which were also recorded when encountered) was
there any seasonal trend in the proportion of juveni-
les. Common Gull flocks contained an average of c.
13% juveniles (N = 163 flocks) versus c. 58% for
385 flocks of Black-headed Gulls (figures calcula-
ted as mean of the means for nine 2-km zones from
the presumed roosts). More importantly, in every
zone, the proportion of juveniles was considerably
higher in the Black-headed Gull than the Common
Gull (Sign test, P<0.004). In each of the three years
¢. 40% of Common Gull flocks contained less than
5% juveniles. The proportion of juvenile Common
Gulls was higher in flocks after agricultural machin-
ery than in resting flocks (Mann-Whitney U-test,
P<0.001). This is partly explained by the fact that
moreresting flocks were recorded close to the presum-
edroost sites (see below), but the difference remain-
ed statistically significant also after taking distance
from the presumed roosts into account (GLM, ef-
fects of distance, F, 5, = 6.85, P<0.011; effects of
aCtiVity, FI,SZ’ P<0002)

For the Black-headed Gull, the clear trend of an
increasing proportion of juveniles the farther one
gets from the presumed roost sites was the same in
2003 as earlier reported (Kéllander & Rosenkvist
2000; Figure 1). The same trend was also present in
Common Gulls (r,=0.43,N=163,P<0.001), but the
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variance was enormous (Figure 2).

I fail to present a good explanation of the large
variance in the Common Gull data. For Black-head-
ed Gulls, we suggested that the strong tendency of
the age categories to be geographically segregated in
daytime represented a case of phenotype-limited
ideal free distribution based on differences in forag-
ing efficiency (Kéllander & Rosenkvist 2000). Why
a similar segregation should be less pronounced in
the Common Gull is unclear.

Also after correcting for distance from the presum-
edroosts, flocks behind agricultural machinery con-
tained a higher proportion of juveniles than did
resting flocks, suggesting that juveniles may have to
compensate for a lower efficiency by spending more
time foraging. The very low average proportion of
juveniles in Common Gull flocks compared with
that in flocks of Black-headed Gulls can no doubt to
a large extent be explained by the method of calcu-
lation. However, this is not the only reason for the
difference, because the proportion of juveniles was
much lower in Common than Black-headed gulls in
each of the 2-km zones. Also among migrating gulls
at Falsterbo juveniles constituted a considerably
smaller proportion in Common than Black-headed
gulls (Olsen 1993) and may therefore indicate a
lower rate of reproduction (and a larger population of
non-breeding birds) in the former species.

Hans Kdllander, Postv. 2, SE-240 12 T. Hillestad,
Sweden. E-mail: kallander hans@telia.com

Hiéckning av smaspov Numenius
phaeopus pa jordbruksmark
inom Vindelns kommun in 2003

Whimbrel Numenius phaeopus breeding
on farmland in Vindeln, Sweden in 2003

ADJAN DE JONG

I Sverige hidckar smaspoven huvudsakligen i norr-
lands inland pa fjdllhedar, myrar och blota kalhyg-
gen (Svensson m.fl. 1999, SOF 2002). Myrfagelin-
venteringarna i Visterbottens 1dn pa 1980-talet visa-
de att smaspoven forekommer allméntiinlandet men
sparsamt ndrmare kusten (Forslund m.fl. 1993). Inom
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landskapet Visterbotten hackar de flesta smaspovar-
naidess nordvéstra delar (Olsson & Wiklund 1999).
En genomgéng av 1990-talets fagelrapporter for land-
skapet Visterbotten ger endast en handfull observa-
tioner under hackningstid, samtliga med anknytning
till myrar eller kalhyggen. Sméspoven ingér inte i
rapporterna for Sodra Lappland. I Olsson & Wik-
Iund (1999) och i Andersson m.fl. (2000) antyds att
den hidckande stammen av smaspov i landskapet
Visterbotten ” ...dr under tillvixt och pa expansion
osterut”. Christer Olsson medger dock att pastaen-
det bygger pa intryck fran en enda muntlig killa.
Nagra faktiska beldgg for pastaendet finns inte.
Fran Sverige finns inga rapporter om smaspovar
som hickar pa jordbruksmark (SOF 2002). De ging-
se handbockerna (Glutz von Blotzheim m.fl. 1977,
Cramp & Simmons 1983, del Hoyo m.fl. 1996)
rapporterar heller ingenting om héckning pa jord-
bruksmark. I den europeiska hiackfagelatlasen (Ha-
gemeijer & Blair 1997) ndmns dock att arten véljer
”...less often farmland...”. Enligt den norska hack-
fagelatlasen hdckar arten .. av og til pa dyrket
mark.” (Gjershaug m.fl. 1994). I Finland har sma-
spoven bdrjat hicka pé jordbruksmark pa senare tid
(Hagemeijer & Blair 1997, Viisdnen m.fl. 1998).
Har lagger den sitt bo frimst pa nysadda kornakrar
och hickningsframgangen ar bra (Jari Valkama och
Ralf Wistbacka, pers. comm.). I flera ar har jag
forgdves letat efter smaspovar som héickar pa jord-
bruksmark i Lappland (de Jong 2003, de Jong 2004).

Upptickt och uppfoljning

Sedan 2000 foljer jag effekterna péa fagellivet av
restaurering och dterinférandet av kreatursbete inom
ramen for projektet “Landskapsvard och kottpro-
duktion i1 Vindeldlvens ndromrade”. Den 22 maj
2003 besoktes jordbruksbyn Kulbécksliden (kartru-
ta21J5g) for den forsta av drets tvd revirkarteringar.
Soder om Kulbicken stottes en smaspov fran ett bo
med tre 4gg. Boet 1ag i 6vre delen av ett stort filt pa
frodig, frisk mark som sluttar tydligt at norddst mot
Kulbédcken 300 meter ldngre bort. Filtet var bevuxet
med insadd av framfor allt klover och timotej. Koor-
dinaterna for boet var 1682654E, 7126866N (Rikets
Nat).

Hackningen foljdes genom ytterligare tre besok
av mig (1, 15 och 22 juni) och sex besok av Henrik
Sporrong, Vindeln (25 och 26 maj samt 3, 12, 17 och
18 juni). Féglarnas nérvaro och beteenden notera-
des. Skalen av tre av dggen samlades in efter att
ungarna hade klackts.



Hiickningens tidtabell

Genom de tdta besdken kunde tidtabellen for hack-
ningen faststdllas med stor noggrannhet. Nér boet
hittades 22 maj fanns tre 4gg i boet men vid besoket
25 maj fanns dar fyra stycken dgg. Vadare av sma-
spovens storlek ldgger vanligtvis ett 4gg om dagen
dven om intervall pa tvd dagar kan forekomma.
Kullen var dérfor fullagd inom tidsintervallet 2224
maj. Vid besoket 17 juni (11:30) fanns tva nyklackta
ungar i boet och ett 4gg holl pa att klackas (ett dgg
saknades!). Dagen efter var boet tomt. Ruvningsti-
den var sdledes 24—26 dagar, troligen 25 dagar. Detta
drmarkant kortare dn uppgiften i Cramp & Simmons
(1983). Hér anges 2728 dagar medan uppgifter om
24 dagar avfiardas som opalitliga.

Aggdata

Aggen mittes med ett digitalt skjutmétt med en
noggrannhetav 0,01 mm. Bredden mittes tva ganger
med ett kvarts varvs rotation av dgget. Aggen viigdes
pé en digital vig med 0,1 grams noggrannhet. Agg
1-3 végdes vid tre tillfillen, 4gg 4 endast vid tva
tillfallen.

Aggen var i medeltal 60,5 x 42,5 mm (Tabell 1).
Motsvarande uppgifter for 99 dgg av storspov i
mellersta norrlands kustland 2003 var 67,3 x 46,8
mm. De fem kortaste storspovidggen i detta stickprov
var i genomsnitt 59,2 mm langa medan de fem
smalaste dggen var 42,6 mm breda. Matten hos de
studerade smaspovarnas dgg lag séledes inom den
storleksvariation som forekommer hos storspovens
dgg. Inte heller dggens firgteckning medgav en
sdker grund for artbestdmning. Det sist lagda dgget
var tydligt mindre och dess storlek och vikt (1 juni)
var cirka 91% 1 forhallande till medeltalen for de
Ovriga tre dggen.

Agg minskar i vikt under ruvningen (Tabell 2).
Under den forsta perioden om tio dagar hade dgg 1—
3 minskat knappt en halv procent per dag. Under de
foljande fjorton dagarna 6kade takten for viktminsk-
ningen nagot, speciellt for dgg 1 och 3. Detta kan ha
berott pa att dessa dgg hade kommit nagot langre i
klackningsfasen vid besoket 15 juni. Nér skalet och
hinnorna innanfor 6ppnas okar vitskeforlusten. Vikt-
minskningen liknar den som forekommer hos dgg av
storspov (de Jong, opublicerade data).

Faglarnas beteende

Fram till 15 juni sdgs aldrig mer &n en enda smaspov
inom omradet. Fran borjan fanns det hdckande stor-
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Tabell 1. Matt pd smaspovarnas dgg (mm; dggens bredd
miétta tva ganger).

Measurements of the Whimbrel eggs (mm, breadth of
the eggs measured twice)

Aggnr Langd Bredd 1 Bredd 2
Egg no. Length Breadth 1 Breadth 2

1 61,54 43,00 43,23

2 61,43 42,82 42,79

3 59,11 42,95 43,00

4 59,88 41,16 41,19
Medel 60,49 42,48 42,55
Mean

Tabell 2. Vikt av smaspovarnas dgg (gram).
Weight of the Whimbrel eggs (grams)

Aggnr 22 maj 1 juni 15 juni
Egg no.
1 56,4 53,6 47,3
2 55,6 53,1 48,2
3 55,6 53,2 47,1
4 - 48,7 44,3
Medel 55,9 52,2 46,7
Mean

spovar i ndrheten och linge missténkte vi att hick-
ningen var resultatet av ett blandaktenskap mellan
smaspov och storspov. Aggens storlek gav ocksa ett
visst stod for denna teori. Att det alltid var smaspo-
ven som ruvade gjorde oss dock misstinksamma.

De ruvande faglarna satt alltid mycket hért pa
dggen och flog inte upp forrdn man var ett fatal meter
fran boet. Nar fageln vil hade 1dmnat boet varnade
den intensivt, frimst flygande. Varnandet upphorde
sa fort man ldmnat boets nirhet.

Den 22 maj hordes en ropande smaspov nérjag var
nagra hundra meter fran boet. Detta kan ha varit en
annan figel dn den som ruvade. Inte forrdn vid
besoket 15 juni hordes och ségs en spelande sméa-
spov pa nytt. Da kom den “lediga” fageln spelande
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Landskap och boplats for sméspovhdckningen vid Kulbacks-
liden. Oversiktsbilden (15 juni) visar platsen for boet med
utsikt mot gérdarna norr om Kulbdcken. Boet lag tva meter till
hoger om kdppen. Samma dag togs nérbilden av boet i den téita
vallen. Tredje bilden visar situationen runt det dvergivna boet
15 juni, efter slatter och spridning av flytgodsel.

fran filtet 6ster om faltet dar boet lag och bekréftade
ddrmed é&ntligen att det var fraiga om en “riktig”
smaspovhickning. Bada figlarna varnade intensivt
nér jag var vid boet. Sé skedde ocksa vid besoket 17
juni.

Mot bakgrund av faglarnas diskreta beteende un-
der ruvningsperioden maste upptéickten av boet be-
traktas som en ren lycktriff. Man kan undra hur
ménga bon av smaspov man har passerat oupptickta.

Inget lyckligt slut?

Nar klackningen hade paborjats tog jag kontakt med
brukaren av féltet dir boet lag. Jag bad honom att sla
aterstaende delen av féltet inom 48 timmar, innan
ungarna lamnade boet. Han var mycket intresserad
och tillmé&tesgéende men konstaterade att det fanns
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Habitat and nesting site of the Whimbrel at Kulbdicksliden. The

first photo shows the surroundings of the nest (two metres to
the right of the pole) facing north on 15 June. The nest itself
was well hidden in the lay on that day. The third photo shows
the situation at the deserted nest on 22 June when the field had
been cut and manure spread.

flera praktiska svarigheter med detta. Han lovade
dock att gora vad han kunde, men senare kunde vi
konstatera att slittern av omradet runt boet hade
skett efter det att ungarna lamnat boet. Vid slattern
hade han sparat ett strak pa nagra meters bredd.

Vid besoket 18 juni fanns fortfarande en adult
fagel kvar i omradet. Denna varnade dock betydligt
mindre ihédrdigt &n faglarna hade gjort tidigare. Inga
smaspovar kunde ldngre upptéckas inom byns odla-
de omrade 22 juni. Tyvérr visade séledes besoken 18
och 22 juni att slutresultat av hdackningen med all
sannolikhet blev negativt. Runt byn finns inga mar-
ker som vi bedoémer att smaspovfamiljen kan ha
utvandrat till. Férmodligen dodades ungarna i sam-
band med sléttern 17 eller 18 juni. En annan forkla-
ring kan vara att ungarna blev mycket exponerade pa
det nyslagna féltet och foll offer for predatorer.



Varfor just Kulbécksliden?

Byn Kulbéicksliden ligger som en & av jordbruks-
mark iskogslandskapet. Fornirvarande finns endast
ett aktivt jordbruk med mjélkkor kvar men byns
marker brukas dnda fullstdndigt, majoriteten rétt
intensivt. Manga av utmarkerna kring byn brukas
déremot inte ldngre. Kulbdcken meandrar mer eller
mindre naturligt genom ett kuperat landskap och har
finns bade betade backstrinder, sumpiga strandang-
ar och sandiga rasbranter. Allt i miniatyr da hela den
Oppna arealen i byn inte Overstiger 52 hektar. |
Kulbécksliden har under de senaste dren rédbenor
och ljungpipare observerats under omstiandigheter
som tyder pa hickning (egna observationer). Ingen
av dessa arter dr kinda som hickfaglar pa jordbruks-
mark i Visterbotten. Fagellivet i allménhet dr ocksa
rikt i byn.

Var gissning &r att Kulbdckslidens attraktions-
kraft for norrldndska vadare beror pa att byn &r ett
”lagom” stort omrade med jordbruksmark med vil-
hdvdade akrar och betesmarker, tillgang till Gppet
vatten, hog diversitet i landskapets utformning samt
med relativ ndrhet till skogslandskapets myrmarker
och hyggen.

Borjan av en trend?

Héackningen 1 Kulbécksliden skulle kunna vara bor-
jan av en utveckling mot regelbunden hiackning pa
jordbruksmark, motsvarande den i Finland. Det dr
déarfor angeldget att fagelinventeringarna av jord-
bruksmarker i norrlands inland fortsétter.

Tack

Ett stort tack till Henrik Sporrong f6r kompletteran-
de besok hos smaspovarna. Utan dessa hade flera
fragor forblivit obesvarade. Tack ocksa for vardeful-
la synpunkter pa tidigare versioner av detta manus-
kript. Ett tack till Géran Gustafssons Stiftelse for
natur och miljo i Lappland for tidigare ars studier av
spovarnas forekomst i Lappland.
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Summary

A pair of Whimbrel bred on a field with ley at the
village of Kulbécksliden, Vindeln county in the
north of Sweden (19°35°E, 64°13°N). This is the first
time the species was recorded breeding on farmland
in Sweden, although breeding in this habitat is known
from both Norway and Finland.

The nest was found on 22 May, containing three
eggs. Later the clutch contained four eggs. Their
average size was 60.5 x 42.5 mm (Table 1). The egg
that was laid after the visit on 22 May was markedly
smaller than the other three (91%). The size of the
eggs is well within the range of the size of eggs of the
Curlew from the same region in the same year (N=
99; de Jong unpublished data). The coloration of the
eggs was not distinguishable from Curlew eggs
either. During incubation, the eggs lost slightly more
than 0.5% of their weight per day.

The incubation period ranged between 24 and 26
days (probably 25 days), depending on assumptions
of rate of laying. Thus the notation in Cramp &
Simmons (1983) ... reports of 24 days not reliable.”
should not be taken for granted.

The Whimbrels behaved very inconspicuously.
Apart from a bird heard at a distance shortly before
the nest was found, the first time a second bird was
noticed was on 15 June, when the eggs had started to
hatch. The incubating bird was never flushed until
we were only a few meters from the nest. This
behaviour makes the species very easily overlooked
during the incubation period.

At least three chicks hatched on 17 June. The day
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afterno chicks and only one, unexpectedly unworried,
parent was present. The field had been harvested that
day and, although the farmer left a few meters around
the nest untouched, the chicks were most certainly
killed, either by the farming activity or predation.

Nevertheless, this could be the beginning of a
trend towards Whimbrels breeding regularly on
farmland in the north of Sweden. This calls for
continued surveys of farmland breeding birds in the
region.

Adjan de Jong, Héssjo 115, 905 86 Umed

Hiackning av forsirla Motacilla
cinerea och stromstare Cinclus
cinclus i triadhal

Grey Wagtail Motacilla cinerea and
Dipper Cinclus cinclus breeding in tree
cavities

DAN LUNDBERG

I en rapport om holkhidckande rodhake uppmanade
Enemar (2002) ornitologerna att rapportera ovanli-
ga boplaceringar for att skapa ett béttre underlag for
framtida analyser av vilka faktorer som styr en arts
val av plats for bobygget. Jag gjorde nagra intressan-
ta sadana iakttagelser under varen 2001, vilka be-
skrivs nedan. Hickningarna av forsirla Motacilla
cinerea och stromstare Cinclus cinclus skedde i
Sdveans naturreservat vid Floda ca 30 km nordost
om Goteborg, dir vi gjorde hiackningsbiologiska
studier av drillsnéppa Actitis hypoleucos under led-
ning av Malte Andersson vid Zoologiska institutio-
nen, Goteborgs universitet. | omradet fanns cirka 23
hickningar av forsdrla och sju hickningar av strom-
stare.

Forsarla Motacilla cinerea

Boet lag placerat i ett trddhal i en al cirka 1,7 meter
over markytan. Det 1ag i en vagrit fordjupning pa ca
20 cm. I mina egna studier har jag aldrig tidigare sett
ett forsirlebo placerat s hir. Det ndrmaste jag kan
komma bland egna iakttagelser ar ett bo under en
stubbe eller ett bo i en brate i en fors vid Noppikoski.
Forsdrlans vanligaste boldge brukar vara i stenmurar
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eller stenskravel eller under olika byggnadsverk som
broar och kvarnar, sdgverk och kraftverk. Dessa
placeringar liknar de “naturliga” boplaceringar som
jag funnit pé klipphyllor och liknande platser. Jag
harisamband med studier av arten uppskattningsvis
sett 500-800 bon, vilket understryker hur sillsynt
hickning i tradhdl maste vara. Boet blev tyvérr
plundrat av en mink eller annat mérddjur.

Tyler (1972), som analyserade 699 brittiska bo-
kort for forsdrla fran aren 1938-1969, skriver att
ingen av hickningarna hade angivits ligga i trad.
Dock noterar han att enstaka traidhéckningar tidigare
har rapporterats i Storbritannien. En sddan skedde i
grenverket av en stor gren, sdledes ¢j i ett hal (Hay-
man 1954). Tyler (1972) refererar ocksa till Brown
(1924), men jag har inte kunnat finna nadgot om
tradhdckning i denna referens. Tridhdckningar més-
te saledes Overlag vara extremt sillsynta.

Stromstare Cinclus cinclus

Jagsagvid fleratillfallen stromstarar som flog iniett
héliett trdd (almeller lind). Tradet hade 1,5-2 meter
ovan marken delats i tre stamdelar (hdjden berodde
pa vilken sida av tridet man matte). Tradet stod
alldeles i vattenkanten och en av stamdelarna hade
brutits av och forsvunnit med strémmen. I den av-
brutna stamdelen fanns en fordjupning. Boet lag i
denna ca 40 cm upp fran den punkt dir stammarna
delade sig. Jag kunde na bokanten och hora ungarna
tigga men kunde inte nd dem f6r ringmérkning och
rikning av antalet. En vecka senare fanns dock minst
fyra tiggande ungar i strandkanten. Det kan mycket
vél ha varit flera eftersom en normal kull brukar
innehalla fyra till sex, i medeltal fem ungar (Cramp
1988).

Brewer (2001) ndmner broar, holkar under broar,
hal i véggar, ror, kulvertar och klippviggar som
boplatser, men séger inget om tradhal. Perry (1983)
hittade inga av 41 bon i tradhal. Vid en studie i Norge
(Andersson & Wester 1975) angavs tva av 84 bon
vara placerade i en kategori ”6vriga”, vilket natur-
ligtvis kan ha varit trddhal, men i s fall borde
rimligen en sé ovanlig placering ha omndmnts. I en
brittisk analys (Shaw 1978) av 1159 bon uppgavs 33
(2,8%) ligga i trddhal, men ingen beskrivning av
hélen ges. De kan med andra ord ha varit hur stora
som helst, t.ex. en stor 6ppning i en gammal ek och
alltsa inte nagot hal i egentlig mening. Robson
(1956) anger att 6 av 60 bon lag i en kategori
”dvriga”, men sdger inget om tridhal. Efteland &
Kyllingstad (1984) placerade ocksa 6 av 60 bon i en
kategori 6vriga”, men ingen angivelse av tradhal



finns. Serle & Bryson (1935) fann ett av 47 bonien
tradklyka och Shimeld (1984) rapporterade en hick-
ning pa en tridgren som ovanlig.

Jag har séledes vid litteraturgenomgéngen fatt
samma bild som fran min egen studie, att stromsta-
ren hidckar pa klippor, under broar, under byggnader,
etc., men normalt aldrig i tridhal. Den fés dessutom
latt att hdckaiholkar. En spekulativ forklaring till att
héckning i tridhal r sé extremt séllsynt &r att fa hal
uppfyller artens krav pa att ungarna skall kunna
hoppa direkt i vattnet nér de ldmnar boet.

Tack. Malte Andersson tackas for en av flera fina
varsdsonger. Uno Unger pekade ut forsirleboet.
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Summary

Ireport unusual nest sites in Grey Wagtail Motacilla
cinerea and Dipper Cinclus cinclus at Sdvenans
nature reserve at Floda 30 km northeast of
Gothenburg.

A Grey Wagtail nest was found in a horizontal,
about 20 cm deep cavity located about 1.7 m above
ground in a tree growing at the edge of a stream. [
have never before found a nest with similar location
although I have seen something between 500 and
800 nests of this species. The nest was depredated by
some mustelid.

A Dipper nest was also found in a tree hole. A tree
branched into three stems about 1.5-2 meters above
ground. One of the stems was broken and the nest
was located in a hollow in that stem. The content of
the nest could not be inspected, but young were heard
and adults were seen feeding them. Four fledged
young were later seen near the nest.

A literature survey confirmed my own results,
namely that breeding in tree holes must be extremely
rare in both Grey Wagtails and Dippers.

Dan Lundberg, Karljohansgatan 63, 414 55 Géte-
borg
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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

Abstract

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.

Soren Svensson, Department of Ecology, Lund university,
Ecology Building, S-223 62 Lund, Sweden.
E-mail: soren.svensson(@zooekol.lu.se.
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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 ofthe 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 (Lindstrdom & Svensson 2003). According to



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
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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.



Ornis Svecica 14 (2004)

ningar en trivialitet, som férekommit sedan linge. v.
Haartman (1969) papekar, med det finska bokortre-
gistret som underlag, att hdckningsstarter i mars
forekommer i och i nirheten av stdderna. Paradex-
emplet dr ett gronfinkbo i Helsingfors, ddr ungarna
lamnade boet den 15-20 april och dér forsta dgget
beddmdes ha vérpts ca 20 mars, alltsé ett parallellfall
till Pixbo-hiickningen. Aret var 1933.

Genomgang av ett tjogtal av de indexforsedda
argangarnaav Var Fdgelvirldresp. Fauna och Flora
gav manga hianvisningar till gronfink, men informa-
tionen géllde sd gott som uteslutande forekomst i
fagelstationsrapporter, lokala artlistor och exkur-
sionsreferat. Hickningsdata dr uppenbarligen séll-
synta, men de finns kanske gémda i dagens yviga
och svaroverskéadliga flora av lokala fageltidskrifter.

Ett grepp om laget vad géller tidiga hackningsstar-
teri Sverige kan erhéllas om observerade matningar
av flygga ungar i april rapporteras till Ornis Svecica.
Det finns ju otaliga fagelbord, som bevakas av kun-
niga ornitologer. Tyvérr har alla forsok att uppritta
ett bokortsregister i Sverige gatt over styr. Det sdgs
dock, att en forsvarlig miangd hickningsdata blir
automatiskt registrerade i samband med ringmark-
ningen av boungar. Datalagda uppgifter finns alltsa
pa ringmérkningscentralen. Kanske dr det latt att
“knappa” fram antalet ungkullar av gronfink, som
ringmarktsiapril. Finns sddana uppgifter? Vad sager
ringmérkningscentralen?
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Summary

A pair of Greenfinches was observed to feed two
fledglings on 24 April 2003. The finches visited a
feeding place for birds in a garden near Goteborg,
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south-western Sweden. It means that the breeding
had started in the middle of March with the first egg
laid around the vernal equinox. As far as known, this
is extremely early for the Swedish population of the
species.

Anders Enemar, Angsvéigen 9, 435 43 Pixbo
Erik Nyholm, Sérfors 550, 905 88 Umed

Aldersrelaterad fordelning av
skrattmasar Larus ridibundus
och fiskméasar L. canus i det
skanska jordbrukslandskapet
om hosten

Age-related distribution of Black-
headed Larus ridibundus and Common
Gulls L. canus across the agricultural
plains of Skane, South Sweden, in
autumn

HANS KALLANDER

I samband med hostliga studier av skratt- och fisk-
maésars stold av foda fran tofsvipor Vanellus vanellus
och ljungpipare Pluvialis apricaria (s.k. kleptopara-
sitism; Kdllander 2000) lade jag mérke till att flockar
av skrattmas Larus ridibundus 1 omraden nira kus-
ten och de stora sjoarna Vombsjon och Ringsjon i
Skéne dominerades antalsméssigt av adulta méasar.
Diremot hade flockar langt fran vatten, som t.ex. pa
Dalbyslétten, en motsvarande juvenildominans.
Under fyra hostar, 1995-1998, samlade jag darfor
tillsammans med var éldsta dotter data om &lders-
sammansittningen i totalt 363 skrattmasflockar 6ver
stora omraden av det skénska jordbrukslandskapet.
Resultatet bekriftade mitt preliminéra intryck: an-
delenungfaglariflockar inom de ndrmaste 2 km fran
kusten eller sjoarna var i medeltal blott ¢.10% och
Okade sedan successivt for att 15 km dérifrén utgora
drygt 80% (Kéillander & Rosenkvist 2000). Under
vintern har Vande Weghe (1971) i Holland-Belgien
for bade fiskmas L. canus och skrattmas funnit en
tendens till hogre andel unga faglar en bit frdn kusten
an 1 kustndra omrdaden, medan Sueur (1993) fann en
liknande tendens for fiskmas i Frankrike.



Under vart ovannamnda kringflackande notera-
des emellertid ocksa att flockar av fiskmas ofta till
néstan 100% bestod av adulta (inklusive subadulta)
faglar, en iakttagelse som ytterligare forstirktes un-
der exkursioner under de ndrmast foljande aren.
Samma iakttagelse har oberoende gjorts av Hakan
Hallander (muntl.). Under hostarna 1997 och 1998
hade vi visserligen bestdmt adult:juvenil-kvoten i
manga fiskmasflockar, men det materialet hade inte
bearbetats och mitt allminna intryck forblev att
majoriteten fiskmasflockar innehdll mycket fa ung-
faglar. For att se om sd verkligen dr fallet, vilket
mojligen skulle kunna tyda pa svag reproduktion,
men framfor allt for att undersdka om dven fiskma-
sarna uppvisar en aldersrelaterad fordelning i land-
skapet, samlade jag under hosten 2003 in ytterligare
data om fiskmasflockaridet skdnska jordbruksland-
skapet fran Onslunda i dster till Oresund i vister.
Forutom andelen unga och gamla masar i flockarna
noterade jag ocksa biotop (bar éker, spad strasid,
osv.), furageringsmetod (t.ex. fodosokande efter plog,
harv ellerannat jordbruksredskap, spanande till fots)
och huruvida masarna var aktivt inbegripna i fodo-
sok eller befann sig i en rastflock. Det senare gjordes
dérfor att jag hade en kénsla av, och misstanke om,
att rastflockar innehdll en lagre andel ungfaglar dn
aktivt fodosokande flockar. Om sa var fallet skulle
detta kunna forklaras med ungfaglarnas simre fodo-
sokseffektivitet och/eller simre konkurrensforma-
ga, som i sin tur sannolikt tvingar dem att 4gna mer
tid at fodosok.

Eftersom mésflockar kan misstdnkas uppsoka sam-
ma fodosoksomraden dag efter dag, undvek jag
upprepade registreringar av masar i samma omrade.
Under 1997 insamlades uppgifter under tiden 30
augusti—18 november, 1998 14 augusti—17 novem-
ber och 2003 8 augusti—27 oktober. For att procent-
siffrorna for andelen ungfaglar i flockarna skulle bli
rimligt representativa och inte influeras alltfor mycket
av om flockarna innehoéll en eller par ungfiglar mer
eller mindre (vilket ju fér stor paverkan i sma flock-
ar), anvinds i den f6ljande redovisningen endast
flockar om minst 50 faglar.

Resultat

Det fanns ingen tidsméssig trend i materialet for vare
sig skrattmas eller fiskmas, till exempel att ungfag-
lar var vanligare antingen tidigt eller sent pa sdsong-
en. I medeltal inneholl fiskmésflockarna c. 13%
ungfaglar (medeltal av medeltalet for var och en av
nio 2-kilometerszoner fran kusten eller Ringsjon/
Vombsjon; N = 163 flockar) med endast obetydlig
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variation mellan dren, men mycket stor variation
mellan flockar. Med samma berdkningsmetod som
for fiskmas ovan var andelen ungfaglar i skrattmas-
flockarna betydligt hdgre, nimligen c. 58% (grun-
dat pa materialet fran 5 ar, totalt 385 flockar). Kan-
ske viktigare, andelen ungfiglar i flockarna var
betydligt hogre for skrattmas dn fiskmas i samtliga
nio avstandszoner (Sign test, P<0,004). Under vart
ochettav de tre aren var andelen fiskmasflockar med
mindre dn 5% ungfiglar ganska konstant, ¢. 40%. En
jamforelse av ungfagelsandelen mellan rastande
flockar och flockar bakom jordbruksredskap (i det
overvigande antalet fall plog, men ocksé efter harv,
bet- och potatisupptagare) visade att ungfigelsande-
len som forvéntat var hogre i aktivt fodosokande
flockar (Mann-Whitney U-test, U=395, N=84,
P<0,001), men de senare befann sig ocksa i medeltal
langre fran kusten eller de tva stora sjéarna (10,1
mot 6,9 km, se nedan). Skillnaden kvarstod emeller-
tid dven sedan hdnsyn tagits till denna effekt (GLM,
effektenavavstind, F, 3, =6,85,P<0,011; effektenav
aktivitet F, g, = 11,45, P<0.002).

For skrattmasflockar, som jag ocksé noterade nér
jag under hosten 2003 korde runt i landskapet, var
trenden densamma som tidigare rapporterat, d.v.s.
laga andelar ungfaglar nira kusten och hoga langt
fran kusten och de stora sjéarna (Figur 1). Liksom
hos skrattmésarna fanns ocksé hos fiskmésarna en
trend mot hogre ungfigelsandel langt fran kusten,
Ringsjon och Vombsjon (Figur 2), men dven om den
ar statistiskt signifikant (r,=0,43,N=163, P<0,001)
ar den lngt ifrén lika tydlig som for skrattmdsen. I
sjilva verket var, som framgér av figuren, ungfégels-
andelen i fiskmasflockarna synnerligen variabel och
flockar med mycket fa ungfaglar férekom inte blott
i kust- och sjonira omraden utan ocksé langt in i
landet.

Diskussion

Tanken bakom ovanstaende analys har varit att mas-
kategoriernas fordelning i landskapet speglar av-
standet till den dvernattningsplats de anvéinder. Ef-
tersom denna inte varit kind i de enskilda fallen, har
jag anvént avstandet mellan den plats, dir en flock
observerats, och antingen kusten eller ndgon av de
kénda Overnattningssjoarna Vombsjon och Ring-
sjon, vilketdera som varit det kortaste. Denna metod
kan sdkert vara en felkdlla. Masar, som Overnattar
vid kusten, kanske gor sa enbart pa vissa gynnsam-
ma platser, vilket skulle leda till att ménga av de
antagna flygstrackorna ar for korta. Hur detta skulle
paverka resultaten dr dock osdkert. Kanske fore-
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kommer dvernattande fiskmasar tillfélligt eller re-
gelbundet ocksd pa andra sjoar &n Vombsjon och
Ringsjon (dven om min enda indikation pa detta ar
en flock som vid uppbrottet pa kvéllen fran trakten
av Svedala styrde i riktning mot Bdrringesjon —
samtidigt som andra flockar, som lyft samtidigt, flog
mot sydkusten). Om Gvernattning sker pa nagon av
sjoarnaidet sydskanskabacklandet, skulle detta 6ka
spridningen i data. En genomgéng av radata visar
emellertid att denna effekt skulle bli mycket ringa —
endast i ett fatal fall skulle det kortaste avstandet bli
till nadgon av dessa sjoar.

Aven om trenden bland fiskmasarna, med en
6kande andel unga faglar ju ldngre fran kusten eller
de bada stora sjdarna man kommer, ar statistiskt
sikerstdlld, aterstar att forklara varfor monstret ar
langt mer variabelt &n i skrattmésens fall. Nér det
géller den fragan har jag idag inga goda forslag. Den
andra och inte mindre intressanta fragan ar varfor de
béada dlderskategorierna hos de tva masarterna (14t
vara mindre tydligt hos fiskmésen) uppvisar skilda
geografiska utbredningsmonster under dagtid. Den
hypotes vi framkastade i var uppsats om skrattma-
sarnas fordelning i de skénska jordbruksbygderna
(Kéllander & Rosenkvist 2000) var att de unga
faglarna genom att flyga ldngre fran Gvernattnings-
platserna undvek konkurrens fran de i sitt fodosok
effektivare gamla figlarna. Visst stod for denna
tanke erholls vid brodkastningsforsok i Pildamms-
parken i Malmd, dir de ungas framgéng var beroen-
de av hur stor andel gamla figlar som ingick i
flockarna. Om denna forklaring ér riktig, skulle man
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Figur 1. Procenten unga faglar i skrattmasflockar pa olika
avstand fran kusten eller endera av sjoarna Ringsjon och
Vombsjon (formodade 6vernattningsplatser, se texten). Data
fran hosten 2003.

The precentage of juveniles in flocks of Black-headed Gulls in
relation to distance from the presumed night-roosting sites
(the coast or either of two lakes). Data from autumn 2003.
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forvénta sig att de konkurrenssvagaste figlarna un-
der dagtid aterfinns ldngst fran Gvernattningsplat-
serna. Ett test av denna idé (bast utford pa skrattmas)
skulle vara om de fi adulta figlar, som trots allt
upptrideriinlandet ldngt fran dvernattningsplatsen,
skiljer sig fran de gamla faglar, som under dagtid
stannar ndra denna. En sadan skillnad skulle kunna
besta i ldgre vikt, olika stora fettdepaer, fler blodpa-
rasiter, osv.

Den genomsnittliga andelen ungfaglar i de obser-
verade fiskmasflockarna var c. 13%, att jimforas
med c. 58% 1 de 385 skrattmasflockar, som totalt
registerats. En stor del av denna skillnad forklaras av
att andelen ungfaglar med tilltagande avstand fran
kusten/sjoarna dkar mycket snabbare hos skrattma-
sen dn hos fiskmésen (jamfor Figur 1 och 2). Redan
1 zonen 4-6 km utgdr unga skrattmdsar strax dver
40%. Men skillnaden mellan arterna var uttalad i
samtliga de nio avstdndszoner, som anvindes i be-
rakningarna. Olsen (1993) fann ocksé en flera gang-
erhogre andel juvenila bland strackande skrattmasar
dn strackande fiskmasar vid Falsterbo. Detta ger
stod for att skillnaden &r reell och att siffrorna dérfor
troligen speglar en ldngsammare reproduktionstakt
hos fiskmasen &n skrattmésen. I linje med en sadan
tolkning ligger att fiskmasen tar langre tid pa sig 4n
skrattmasen att na adult drikt (Glutz & Bauer 1982,
Bengtsson & Blomquist 2003) och séledes sannolikt
har ett betydligt storre icke-hdckande bestand. Siff-
rorna far dock inte tas som absoluta matt pa andelen
ungfiglar i de bida maspopulationerna. Aven om
procentenungfiglariflockarnakan varamyckethog
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Figur 2. Procenten unga faglar i fiskmasflockar pa olika
avstand fran kusten eller endera av sjoarna Ringsjon eller
Vombsjon (formodade dvernattningsplatser, se texten). Data
frdn hostarna 1997, 1998 och 2003.

The precentage of juveniles in flocks of Common Gulls Gulls
in relation to distance from the presumed night-roosting sites
(the coast or either of two lakes). Data from the autumns of
1997, 1998 and 2003.



pé inlandslokaler kan mycket vl fotalantalet masar
vara betydligt hogre ndra kusten, dér adulta faglar
dominerar antalsméssigt. En preliminidr analys jag
gjorde for nagra ar sedan av antalet sedda skrattmas-
individer per kord kilometer ger stod for detta. Inom
5 km fran kusten eller Vombsjon/Ringsjon sags 31
masar/km mot blott 2,3 masar/km langre darifran.
For att fa sdkra matt pa reproduktionen maste man
darfor bade bestimma adult:juvenil-kvoter och
mastédtheter pa olika avstand fran kusten och de stora
sjéarna.

Det faktum att andelen unga fiskmasar i medeltal
var hogre i flockar bakom jordbruksredskap &n i
rastflockar skulle kunna indikera att de gamla ma-
sarna dr effektivare i sitt fodosok och dérfor snab-
bare kan uppsdka en rastplats. Sannolikt dr detta
anledningen till att man ser sa manga rena rastflock-
ar av adulta fiskmasar eller rastflockar med blott
nagra enstaka ungfaglar. Att rastflockar i medeltal
befann sig ndrmare kusten/sjéarna dn flockar bakom
jordbruksredskap speglar sannolikt att andelen gam-
la faglar generellt dr hogre i dessa omraden.
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Summary

A few years ago we reported that the proportion of
juvenile Black-headed Gulls Larus ridibundus in-
creased strongly as one moved inland from the
presumed night-roosting sites at the coast and two
inland lakes in Skane, southernmost Sweden (Kail-
lander & Rosenkvist 2000). The present note explo-

Ornis Svecica 14 (2004)

res whether the same pattern exists in the Common
Gull L. canus, as previously reported from Belgium/
the Netherlands and France (Vande Weghe 1971,
Sueur 1993). The study was carried out in the same
area as our Black-headed Gull study, i.e. the agricul-
tural areas of Skane, and by using the same methods.
Because observations had indicated that the propor-
tion of juveniles in flocks of Common Gulls was
often very low, an additional rationale for the study
was to see whether this was true or not.

In addition to recording the age ratio in the gull
flocks (differentiating between juveniles and birds
intheir second autumn or older, called adults below),
I also noted whether the gulls were in a resting or an
actively foraging flock, and the kind of foraging
method used (e.g. following the plough, sugar beet
or potato harvester, etc.). To minimise that the same
birds were counted on several occasions, repeated
counts in the same area were avoided. Data were
collected from 30 August to 18 November in 1997,
14 August to 17 November in 1998, and 8 August to
27 October in 2003. The analyses were restricted to
flocks of atleast 50 birds to avoid undue influence of
a few birds on the proportions of the two age catego-
ries.

Neither for Common Gulls nor Black-headed Gulls
(which were also recorded when encountered) was
there any seasonal trend in the proportion of juveni-
les. Common Gull flocks contained an average of c.
13% juveniles (N = 163 flocks) versus c. 58% for
385 flocks of Black-headed Gulls (figures calcula-
ted as mean of the means for nine 2-km zones from
the presumed roosts). More importantly, in every
zone, the proportion of juveniles was considerably
higher in the Black-headed Gull than the Common
Gull (Sign test, P<0.004). In each of the three years
¢. 40% of Common Gull flocks contained less than
5% juveniles. The proportion of juvenile Common
Gulls was higher in flocks after agricultural machin-
ery than in resting flocks (Mann-Whitney U-test,
P<0.001). This is partly explained by the fact that
moreresting flocks were recorded close to the presum-
edroost sites (see below), but the difference remain-
ed statistically significant also after taking distance
from the presumed roosts into account (GLM, ef-
fects of distance, F, 5, = 6.85, P<0.011; effects of
aCtiVity, FI,SZ’ P<0002)

For the Black-headed Gull, the clear trend of an
increasing proportion of juveniles the farther one
gets from the presumed roost sites was the same in
2003 as earlier reported (Kéllander & Rosenkvist
2000; Figure 1). The same trend was also present in
Common Gulls (r,=0.43,N=163,P<0.001), but the
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variance was enormous (Figure 2).

I fail to present a good explanation of the large
variance in the Common Gull data. For Black-head-
ed Gulls, we suggested that the strong tendency of
the age categories to be geographically segregated in
daytime represented a case of phenotype-limited
ideal free distribution based on differences in forag-
ing efficiency (Kéllander & Rosenkvist 2000). Why
a similar segregation should be less pronounced in
the Common Gull is unclear.

Also after correcting for distance from the presum-
edroosts, flocks behind agricultural machinery con-
tained a higher proportion of juveniles than did
resting flocks, suggesting that juveniles may have to
compensate for a lower efficiency by spending more
time foraging. The very low average proportion of
juveniles in Common Gull flocks compared with
that in flocks of Black-headed Gulls can no doubt to
a large extent be explained by the method of calcu-
lation. However, this is not the only reason for the
difference, because the proportion of juveniles was
much lower in Common than Black-headed gulls in
each of the 2-km zones. Also among migrating gulls
at Falsterbo juveniles constituted a considerably
smaller proportion in Common than Black-headed
gulls (Olsen 1993) and may therefore indicate a
lower rate of reproduction (and a larger population of
non-breeding birds) in the former species.

Hans Kdllander, Postv. 2, SE-240 12 T. Hillestad,
Sweden. E-mail: kallander hans@telia.com

Hiéckning av smaspov Numenius
phaeopus pa jordbruksmark
inom Vindelns kommun in 2003

Whimbrel Numenius phaeopus breeding
on farmland in Vindeln, Sweden in 2003

ADJAN DE JONG

I Sverige hidckar smaspoven huvudsakligen i norr-
lands inland pa fjdllhedar, myrar och blota kalhyg-
gen (Svensson m.fl. 1999, SOF 2002). Myrfagelin-
venteringarna i Visterbottens 1dn pa 1980-talet visa-
de att smaspoven forekommer allméntiinlandet men
sparsamt ndrmare kusten (Forslund m.fl. 1993). Inom
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landskapet Visterbotten hickar de flesta smaspovar-
naidess nordvéstra delar (Olsson & Wiklund 1999).
En genomgéng av 1990-talets fagelrapporter for land-
skapet Visterbotten ger endast en handfull observa-
tioner under hackningstid, samtliga med anknytning
till myrar eller kalhyggen. Sméspoven ingér inte i
rapporterna for Sodra Lappland. I Olsson & Wik-
Iund (1999) och i Andersson m.fl. (2000) antyds att
den hickande stammen av smaspov i landskapet
Visterbotten ” ...dr under tillvixt och pa expansion
osterut”. Christer Olsson medger dock att pastaen-
det bygger pa intryck fran en enda muntlig killa.
Nagra faktiska beldgg for pastaendet finns inte.
Fran Sverige finns inga rapporter om smaspovar
som hickar pa jordbruksmark (SOF 2002). De ging-
se handbockerna (Glutz von Blotzheim m.fl. 1977,
Cramp & Simmons 1983, del Hoyo m.fl. 1996)
rapporterar heller ingenting om héckning pa jord-
bruksmark. I den europeiska hiackfagelatlasen (Ha-
gemeijer & Blair 1997) ndmns dock att arten véljer
”...less often farmland...”. Enligt den norska hack-
fagelatlasen hdckar arten .. av og til pa dyrket
mark.” (Gjershaug m.fl. 1994). I Finland har sma-
spoven bdrjat hicka pé jordbruksmark pa senare tid
(Hagemeijer & Blair 1997, Viisdnen m.fl. 1998).
Har lagger den sitt bo frimst pa nysadda kornakrar
och hickningsframgangen ar bra (Jari Valkama och
Ralf Wistbacka, pers. comm.). I flera ar har jag
forgdves letat efter smaspovar som héickar pa jord-
bruksmark i Lappland (de Jong 2003, de Jong 2004).

Upptickt och uppfoljning

Sedan 2000 foljer jag effekterna péa fagellivet av
restaurering och dterinférandet av kreatursbete inom
ramen for projektet “Landskapsvard och kottpro-
duktion i1 Vindeldlvens ndromrade”. Den 22 maj
2003 besoktes jordbruksbyn Kulbécksliden (kartru-
ta21J5g) for den forsta av drets tvd revirkarteringar.
Soder om Kulbicken stottes en smaspov fran ett bo
med tre 4gg. Boet 1ag i 6vre delen av ett stort filt pa
frodig, frisk mark som sluttar tydligt at norddst mot
Kulbédcken 300 meter ldngre bort. Filtet var bevuxet
med insadd av framfor allt klover och timotej. Koor-
dinaterna for boet var 1682654E, 7126866N (Rikets
Nat).

Hackningen foljdes genom ytterligare tre besok
av mig (1, 15 och 22 juni) och sex besok av Henrik
Sporrong, Vindeln (25 och 26 maj samt 3, 12, 17 och
18 juni). Féglarnas nérvaro och beteenden notera-
des. Skalen av tre av dggen samlades in efter att
ungarna hade klackts.
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Hiickningens tidtabell

Genom de tdta besdken kunde tidtabellen for hack-
ningen faststdllas med stor noggrannhet. Nér boet
hittades 22 maj fanns tre 4gg i boet men vid besoket
25 maj fanns dar fyra stycken dgg. Vadare av sma-
spovens storlek ldgger vanligtvis ett 4gg om dagen
dven om intervall pd tvd dagar kan forekomma.
Kullen var dérfor fullagd inom tidsintervallet 2224
maj. Vid besoket 17 juni (11:30) fanns tva nyklackta
ungar i boet och ett 4gg holl pa att klackas (ett dgg
saknades!). Dagen efter var boet tomt. Ruvningsti-
den var sdledes 24—26 dagar, troligen 25 dagar. Detta
drmarkant kortare dn uppgiften i Cramp & Simmons
(1983). Hér anges 2728 dagar medan uppgifter om
24 dagar avfiardas som opalitliga.

Aggdata

Aggen miittes med ett digitalt skjutmétt med en
noggrannhetav 0,01 mm. Bredden mittes tva ganger
med ett kvarts varvs rotation av dgget. Aggen viigdes
pé en digital vig med 0,1 grams noggrannhet. Agg
1-3 végdes vid tre tillfillen, 4gg 4 endast vid tva
tillfallen.

Aggen var i medeltal 60,5 x 42,5 mm (Tabell 1).
Motsvarande uppgifter for 99 dgg av storspov i
mellersta norrlands kustland 2003 var 67,3 x 46,8
mm. De fem kortaste storspoviaggen i detta stickprov
var i genomsnitt 59,2 mm ldnga medan de fem
smalaste dggen var 42,6 mm breda. Matten hos de
studerade smaspovarnas dgg lag séledes inom den
storleksvariation som forekommer hos storspovens
dgg. Inte heller dggens firgteckning medgav en
sdker grund for artbestdmning. Det sist lagda dgget
var tydligt mindre och dess storlek och vikt (1 juni)
var cirka 91% 1 forhallande till medeltalen for de
Ovriga tre dggen.

Agg minskar i vikt under ruvningen (Tabell 2).
Under den forsta perioden om tio dagar hade dgg 1—
3 minskat knappt en halv procent per dag. Under de
foljande fjorton dagarna 6kade takten for viktminsk-
ningen ndgot, speciellt for dgg 1 och 3. Detta kan ha
berott pa att dessa dgg hade kommit nagot langre i
klackningsfasen vid besoket 15 juni. Nér skalet och
hinnorna innanfdr 6ppnas okar vitskeforlusten. Vikt-
minskningen liknar den som forekommer hos dgg av
storspov (de Jong, opublicerade data).

Faglarnas beteende

Fram till 15 juni sdgs aldrig mer &n en enda smaspov
inom omradet. Fran borjan fanns det hdckande stor-
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Tabell 1. Matt pd smaspovarnas dgg (mm; dggens bredd
miétta tva ganger).

Measurements of the Whimbrel eggs (mm, breadth of
the eggs measured twice)

Aggnr Langd Bredd 1 Bredd 2
Egg no. Length Breadth 1 Breadth 2

1 61,54 43,00 43,23

2 61,43 42,82 42,79

3 59,11 42,95 43,00

4 59,88 41,16 41,19
Medel 60,49 42,48 42,55
Mean

Tabell 2. Vikt av smaspovarnas dgg (gram).
Weight of the Whimbrel eggs (grams)

Agg nr 22 maj 1 juni 15 juni
Egg no.
1 56,4 53,6 47,3
2 55,6 53,1 48,2
3 55,6 53,2 47,1
4 - 48,7 44,3
Medel 55,9 52,2 46,7
Mean

spovar i ndrheten och linge missténkte vi att hick-
ningen var resultatet av ett blandaktenskap mellan
smaspov och storspov. Aggens storlek gav ocksa ett
visst stod for denna teori. Att det alltid var smaspo-
ven som ruvade gjorde oss dock misstinksamma.

De ruvande faglarna satt alltid mycket hért pa
dggen och flog inte upp férrdn man var ett fatal meter
fran boet. Nar fageln vil hade 1dmnat boet varnade
den intensivt, frimst flygande. Varnandet upphorde
sa fort man ldmnat boets nirhet.

Den 22 maj hordes en ropande smaspov nér jag var
nagra hundra meter fran boet. Detta kan ha varit en
annan figel dn den som ruvade. Inte forrdn vid
besoket 15 juni hordes och ségs en spelande sméa-
spov pa nytt. Da kom den “lediga” fageln spelande
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Landskap och boplats for sméspovhdckningen vid Kulbacks-
liden. Oversiktsbilden (15 juni) visar platsen for boet med
utsikt mot gérdarna norr om Kulbacken. Boet lag tva meter till
hoger om kdppen. Samma dag togs nérbilden av boet i den téita
vallen. Tredje bilden visar situationen runt det dvergivna boet
15 juni, efter slatter och spridning av flytgodsel.

fran filtet 6ster om faltet dar boet lag och bekréftade
darmed é&ntligen att det var fraiga om en “riktig”
smaspovhickning. Bada figlarna varnade intensivt
nér jag var vid boet. Sé skedde ocksa vid besoket 17
juni.

Mot bakgrund av faglarnas diskreta beteende un-
der ruvningsperioden maste upptéickten av boet be-
traktas som en ren lycktriff. Man kan undra hur
ménga bon av smaspov man har passerat oupptickta.

Inget lyckligt slut?

Nar klackningen hade paborjats tog jag kontakt med
brukaren av féltet dar boet lag. Jag bad honom att sla
aterstaende delen av féltet inom 48 timmar, innan
ungarna lamnade boet. Han var mycket intresserad
och tillmé&tesgéende men konstaterade att det fanns
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Habitat and nesting site of the Whimbrel at Kulbdicksliden. The

first photo shows the surroundings of the nest (two metres to
the right of the pole) facing north on 15 June. The nest itself
was well hidden in the lay on that day. The third photo shows
the situation at the deserted nest on 22 June when the field had
been cut and manure spread.

flera praktiska svarigheter med detta. Han lovade
dock att gora vad han kunde, men senare kunde vi
konstatera att slittern av omradet runt boet hade
skett efter det att ungarna lamnat boet. Vid slattern
hade han sparat ett strak pa nagra meters bredd.

Vid besoket 18 juni fanns fortfarande en adult
fagel kvar i omradet. Denna varnade dock betydligt
mindre ihédrdigt &n faglarna hade gjort tidigare. Inga
smaspovar kunde lingre upptéckas inom byns odla-
de omrade 22 juni. Tyvérr visade séledes besoken 18
och 22 juni att slutresultat av hdackningen med all
sannolikhet blev negativt. Runt byn finns inga mar-
ker som vi bedoémer att smaspovfamiljen kan ha
utvandrat till. Férmodligen dodades ungarna i sam-
band med sléttern 17 eller 18 juni. En annan forkla-
ring kan vara att ungarna blev mycket exponerade pa
det nyslagna féltet och foll offer for predatorer.



Varfor just Kulbécksliden?

Byn Kulbéicksliden ligger som en & av jordbruks-
mark iskogslandskapet. Fornirvarande finns endast
ett aktivt jordbruk med mjélkkor kvar men byns
marker brukas dnda fullstdndigt, majoriteten rétt
intensivt. Manga av utmarkerna kring byn brukas
déremot inte ldngre. Kulbdcken meandrar mer eller
mindre naturligt genom ett kuperat landskap och hir
finns bade betade backstrinder, sumpiga strandang-
ar och sandiga rasbranter. Allt i miniatyr da hela den
Oppna arealen i byn inte Overstiger 52 hektar. |
Kulbécksliden har under de senaste dren rédbenor
och ljungpipare observerats under omstiandigheter
som tyder pa hiackning (egna observationer). Ingen
av dessa arter dr kinda som hickfaglar pa jordbruks-
mark i Visterbotten. Fagellivet i allménhet dr ocksa
rikt i byn.

Var gissning &r att Kulbdckslidens attraktions-
kraft for norrlandska vadare beror pa att byn &r ett
”lagom” stort omrade med jordbruksmark med vil-
hdvdade akrar och betesmarker, tillgang till Gppet
vatten, hog diversitet i landskapets utformning samt
med relativ ndrhet till skogslandskapets myrmarker
och hyggen.

Borjan av en trend?

Héackningen 1 Kulbécksliden skulle kunna vara bor-
jan av en utveckling mot regelbunden hiackning pa
jordbruksmark, motsvarande den i Finland. Det dr
darfor angeldget att fagelinventeringarna av jord-
bruksmarker i norrlands inland fortsétter.

Tack

Ett stort tack till Henrik Sporrong f6r kompletteran-
de besok hos smaspovarna. Utan dessa hade flera
fragor forblivit obesvarade. Tack ocksa for virdeful-
la synpunkter p4 tidigare versioner av detta manus-
kript. Ett tack till Géran Gustafssons Stiftelse for
natur och milj6 i Lappland for tidigare ars studier av
spovarnas forekomst i Lappland.
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Summary

A pair of Whimbrel bred on a field with ley at the
village of Kulbécksliden, Vindeln county in the
north of Sweden (19°35°E, 64°13°N). This is the first
time the species was recorded breeding on farmland
in Sweden, although breeding in this habitat is known
from both Norway and Finland.

The nest was found on 22 May, containing three
eggs. Later the clutch contained four eggs. Their
average size was 60.5 x 42.5 mm (Table 1). The egg
that was laid after the visit on 22 May was markedly
smaller than the other three (91%). The size of the
eggs is well within the range of the size of eggs of the
Curlew from the same region in the same year (N=
99; de Jong unpublished data). The coloration of the
eggs was not distinguishable from Curlew eggs
either. During incubation, the eggs lost slightly more
than 0.5% of their weight per day.

The incubation period ranged between 24 and 26
days (probably 25 days), depending on assumptions
of rate of laying. Thus the notation in Cramp &
Simmons (1983) ... reports of 24 days not reliable.”
should not be taken for granted.

The Whimbrels behaved very inconspicuously.
Apart from a bird heard at a distance shortly before
the nest was found, the first time a second bird was
noticed was on 15 June, when the eggs had started to
hatch. The incubating bird was never flushed until
we were only a few meters from the nest. This
behaviour makes the species very easily overlooked
during the incubation period.

At least three chicks hatched on 17 June. The day
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afterno chicks and only one, unexpectedly unworried,
parent was present. The field had been harvested that
day and, although the farmer left a few meters around
the nest untouched, the chicks were most certainly
killed, either by the farming activity or predation.

Nevertheless, this could be the beginning of a
trend towards Whimbrels breeding regularly on
farmland in the north of Sweden. This calls for
continued surveys of farmland breeding birds in the
region.

Adjan de Jong, Héssjo 115, 905 86 Umed

Hackning av forsirla Motacilla
cinerea och stromstare Cinclus
cinclus i tradhal

Grey Wagtail Motacilla cinerea and
Dipper Cinclus cinclus breeding in tree
cavities

DAN LUNDBERG

I en rapport om holkhidckande rodhake uppmanade
Enemar (2002) ornitologerna att rapportera ovanli-
ga boplaceringar for att skapa ett béttre underlag for
framtida analyser av vilka faktorer som styr en arts
val av plats for bobygget. Jag gjorde nagra intressan-
ta sadana iakttagelser under varen 2001, vilka be-
skrivs nedan. Hickningarna av forsirla Motacilla
cinerea och stromstare Cinclus cinclus skedde i
Séveans naturreservat vid Floda ca 30 km nordost
om Goteborg, dir vi gjorde hiackningsbiologiska
studier av drillsnéppa Actitis hypoleucos under led-
ning av Malte Andersson vid Zoologiska institutio-
nen, Goteborgs universitet. | omradet fanns cirka 23
héickningar av forsirla och sju hickningar av strom-
stare.

Forsarla Motacilla cinerea

Boet lag placerat i ett trddhél i en al cirka 1,7 meter
over markytan. Det 1ag i en vagrit fordjupning pa ca
20 cm. I mina egna studier har jag aldrig tidigare sett
ett forsdrlebo placerat s hir. Det ndrmaste jag kan
komma bland egna iakttagelser ar ett bo under en
stubbe eller ett bo i en brate i en fors vid Noppikoski.
Forsdrlans vanligaste bolédge brukar vara i stenmurar
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eller stenskravel eller under olika byggnadsverk som
broar och kvarnar, sdgverk och kraftverk. Dessa
placeringar liknar de “naturliga” boplaceringar som
jag funnit pé klipphyllor och liknande platser. Jag
harisamband med studier av arten uppskattningsvis
sett 500-800 bon, vilket understryker hur sillsynt
hickning i tradhdl maste vara. Boet blev tyvérr
plundrat av en mink eller annat mérddjur.

Tyler (1972), som analyserade 699 brittiska bo-
kort for forsdrla fran aren 1938-1969, skriver att
ingen av hickningarna hade angivits ligga i trad.
Dock noterar han att enstaka traidhéckningar tidigare
har rapporterats i Storbritannien. En sddan skedde i
grenverket av en stor gren, sdledes ¢j i ett hal (Hay-
man 1954). Tyler (1972) refererar ocksa till Brown
(1924), men jag har inte kunnat finna nadgot om
tradhdckning i denna referens. Tridhdckningar més-
te saledes Overlag vara extremt sillsynta.

Stromstare Cinclus cinclus

Jagsagvid fleratillfallen stromstarar som flog iniett
héliett trdd (almeller lind). Tradet hade 1,5-2 meter
ovan marken delats i tre stamdelar (hdjden berodde
pa vilken sida av tridet man matte). Tradet stod
alldeles i vattenkanten och en av stamdelarna hade
brutits av och forsvunnit med strémmen. I den av-
brutna stamdelen fanns en fordjupning. Boet lag i
denna ca 40 cm upp fran den punkt dir stammarna
delade sig. Jag kunde na bokanten och hora ungarna
tigga men kunde inte nd dem f6r ringmérkning och
rikning av antalet. En vecka senare fanns dock minst
fyra tiggande ungar i strandkanten. Det kan mycket
vél ha varit flera eftersom en normal kull brukar
innehalla fyra till sex, i medeltal fem ungar (Cramp
1988).

Brewer (2001) ndmner broar, holkar under broar,
hal i véggar, ror, kulvertar och klippvaggar som
boplatser, men séger inget om tradhal. Perry (1983)
hittade inga av 41 bon i tradhal. Vid en studie i Norge
(Andersson & Wester 1975) angavs tva av 84 bon
vara placerade i en kategori ”0vriga”, vilket natur-
ligtvis kan ha varit trddhal, men i1 s fall borde
rimligen en sé ovanlig placering ha omndmnts. I en
brittisk analys (Shaw 1978) av 1159 bon uppgavs 33
(2,8%) ligga i trddhal, men ingen beskrivning av
hélen ges. De kan med andra ord ha varit hur stora
som helst, t.ex. en stor 6ppning i en gammal ek och
alltsa inte nagot hal i egentlig mening. Robson
(1956) anger att 6 av 60 bon lag i en kategori
”dvriga”, men sdger inget om tridhal. Efteland &
Kyllingstad (1984) placerade ocksa 6 av 60 bon i en
kategori ”6vriga”, men ingen angivelse av tradhal
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finns. Serle & Bryson (1935) fann ett av 47 bonien
tradklyka och Shimeld (1984) rapporterade en hick-
ning pa en tridgren som ovanlig.

Jag har séledes vid litteraturgenomgéngen fatt
samma bild som fran min egen studie, att stromsta-
ren hidckar pa klippor, under broar, under byggnader,
etc., men normalt aldrig i tridhal. Den fés dessutom
latt att hdckaiholkar. En spekulativ forklaring till att
héckning i tridhal r sé extremt séllsynt &r att fa hal
uppfyller artens krav pa att ungarna skall kunna
hoppa direkt i vattnet nér de ldmnar boet.

Tack. Malte Andersson tackas for en av flera fina
varsdsonger. Uno Unger pekade ut forsirleboet.
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Summary

Ireport unusual nest sites in Grey Wagtail Motacilla
cinerea and Dipper Cinclus cinclus at Sdvenans
nature reserve at Floda 30 km northeast of
Gothenburg.

A Grey Wagtail nest was found in a horizontal,
about 20 cm deep cavity located about 1.7 m above
ground in a tree growing at the edge of a stream. [
have never before found a nest with similar location
although I have seen something between 500 and
800 nests of this species. The nest was depredated by
some mustelid.

A Dipper nest was also found in a tree hole. A tree
branched into three stems about 1.5-2 meters above
ground. One of the stems was broken and the nest
was located in a hollow in that stem. The content of
the nest could not be inspected, but young were heard
and adults were seen feeding them. Four fledged
young were later seen near the nest.

A literature survey confirmed my own results,
namely that breeding in tree holes must be extremely
rare in both Grey Wagtails and Dippers.

Dan Lundberg, Karljohansgatan 63, 414 55 Géte-
borg
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Nya bocker — New books

Redaktor Editor: L. Nilsson

D. E. Alexander, 2002: Nature’s Flyers: Birds,
Insects, and the Biomechanics of Flight. John
Hopkins University Press, Baltimore. ISBN 0-
8018-6756-8. Pris: £39.50.

Férmagan att for egen muskelkraft flyga har utveck-
lats minst fyra ganger i djurvérlden; hos insekter,
flygodlor (Pterosaurier), faglar och fladdermdss.
Minniskan har lért sig att flyga med hjdlpmedel,
men forst efter det att evolutionen visat vigen. For
drygt 100 ar sedan, 17 december 1903, genomfoérde
broderna Wright sina lika korta som legendariska
flygningar med sitt flygplan. En av nycklarna till
deras framgang var att de tog fasta pa hur faglar
anvdnder vingarna till att “styra” snarare dn att
anvénda ett roder som manga foregéngare forsokt
sig pa.

Aven om miinniskan utvecklat fantastiska flyg-
maskiner sa fortsétter vi att fascineras av och syssel-
sdtta oss med naturens aerodynamiska varelser. Och
den hir anmilda boken presenterar en dversikt av
naturens flygare, med speciell tonvikt pa insekter
och faglar. Alexander tar ldsaren med pa en fascine-
rande resa fran (fritt Gversatt) “hur vingar fungerar”,
dér grundlaggande mekanik och de aerodynamiska
principerna som gor flykt mojlig gés igenom, “’glid-
och segelflykt”, ”aktiv flykt och ryttling”, ”man&v-
rering”, “energi for flygning” och “evolution av
flygning”. Dessa kapitel utgor hilften av boken och
utgdr en tdmligen modern dversikt av &mnet. Dock
noterar man dven i denna bok (liksom i R. McN.
Alexander: Principles of Animal Locomotion, se
Ornis Svecica 13, 99-100) att uppfattningen att
féglar flyger med dynamiskt olika stilar (eng. ’gaits”,
att jaimfora med fyrfotadjurens olika gangarter) har
smugit sig in som en vedertagen sanning i sekundar-
litteraturen. Denna (van)forestdllning har 1dnge upp-
repats av vissa forskare med hénvisning till ofull-
stindiga data och uppfattningen har slutligen accep-
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terats trots att tillgéingliga data pa vingslagskinema-
tik faktiskt hela tiden tytt pa motsatsen, d.v.s. att
dynamiken 4ndras helt kontinuerligt frin laga till
hoga hastigheter. Helt nya data dver virvelavgangen
bakom en flygande fagel visar dessutom att dven
virvlarna forédndras kontinuerligt utan abrupta sprang
mellan dynamiskt olika typer vid fordndring av
flyghastigheten. Dessa data fanns emellertid inte
tillgdngliga da Alexander skrev den hir boken och
han skall déarfor inte lastas for denna skonhetsflack.

De aerodynamiska forklaringarna dr pedagogiska
och forfattaren formedlar en smittande entusiasm
for &mnet. De senaste upptéickterna om humlors och
flugors aerodynamik dr med, liksom den spannande
mekanismen hos svingkolvarna varmed flugor kon-
trollerar sina akrobatiska flygmanédvrer. Aven kapit-
let om evolution av flygning presenterar de senaste
idéerna for hur detta kan ha gétt till hos de olika
djurgrupperna.

Sista tredjedelen av boken dgnas at mer ekologis-
ka aspekter pa flygande djur som “flyttning”, “navi-
gation”, "global paverkan av flygande djur”, samt ett
avslutande kapitel som analyserar vad naturen lart
ménniskan ndr det giller flygteknik. Héar marker
man att forfattaren lamnat sitt eget falt och resultatet
ar darfor timligen ytliga dversikter. Speciellt kapit-
let om flygande djurs globala paverkan ter sig aning-
enmalplacerat. Hir papekas att manga problem som
orsakas inom jordbruket, t ex invaderande vand-
ringsgrishoppor, ar just flygande djur. Men dven att
jordbruk hade inte varit mdjligt utan forekomsten av
flygande pollinatorer. Smittspridare som malaria-
myggor dr dven de flygande, vilket ju gor dem
mobilaoch darfor farliga for manniskan. Dock ndmns
inget om de senaste drens nya ron avseende flyttfag-
lars roll nér det géller utbrott av influensa i framf6-
rallt Sydostasien. Avslutningskapitlet slar fast att
visserligen hamtade de tidiga flygpionjérerna inspi-
ration frén figlars sdtt att flyga, men den slutgiltiga
framgangen kom forst efter att man separerat al-



stringen av lyftkraft (vingarna) och framdrivnings-
kraft (propeller, jetmotor) i motsats till forhallandet
hos djuren som ju har bigge funktionerna hos de
flaxande vingarna.

Pa det hela taget ar detta en mycket ldsvérd bok,
speciellt delarna om aerodynamik och flykten hos
djur. Kapitlen om flyttning, navigation och global
paverkan ér inte lika djupa eller kanns malplacerade.
Trots dessa invdndningar vill jag varmt rekommen-
dera boken till savil ornitologen som den mer tek-
niskt intresserade biologen.

ANDERS HEDENSTROM

Clifford B. Firth & Dawn W. Firth, 2004: The
Bowerbirds. Oxford University Press. ISBN 0-
19-854844-3. 508 sid. Pris 1290 kr i Naturbok-
handeln.

I Oxford University Press utmérkta serie Bird Fami-
lies of the World har det nu blivit dags for Ptilonor-
hynchidae, Bowerbirds eller 16vsalsfiaglar som de
kallas pa svenska. De tillhor den stora ordningen
téttingar och anses ndrmast besléktade med paradis-
faglar och krakfaglar. Familjen omfattar endast 20
arter och utbredningen &r begrinsad till Nya Guinea
och Australien. De dr mest kdnda for de imponeran-
de lovsalar som byggs av hanarna.

Forfattarparet har dgnat en stor del av sina liv till
att studera 16vsalsfiglarna och har i denna bok
samlat allt som &r kdnt om denna fascinerade familj.
I'en forsta allmén del behandlas systematik, ndrings-
ekologi, hickningsbiologi, I6vsalarnas funktion och
evolutionen av parningssystemet. Allting redovisas
utforligt ned till sma detaljer. Andra delen utgdrs av
en utforlig artpresentation med utbredningskartor
samt en del svartvita teckningar och foton. Tva
uppslag med fargfoton visar olika typer av 16vsalar
samt bon av nagra arter. Sex fargplanscher av Eusta-
ce Barnesillustrerar alla drikter hos de olika arterna.
Konen 4r lika hos en del medan andra har en utprag-
lad sexuell dimorfism, med vackert fiargade hanar.
Malningarna haller hog klass utan att vara nagra
misterverk. Boken avslutas med en imponerande
referenslista.

Den som inte upplevt nagra l6vsalsfaglar i falt
kommer sannolikt ihag dem fran David Attenbo-
roughs TV-serier. De anses hiarstamma fran en grupp
faglar som uppstod i det gamla Gondwanaland.
Tidigare slogs familjen ibland ihop med paradisfag-
larna, men genetiska studier visar att de utgdr en
vilavgridnsad monofyletisk familj. Lovsalsfaglarna
hor framst hemma i regnskogen men ndgra arter
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finns i torrare omraden i Australien. De dter huvud-
sakligen frukt och néringstillgangen styr de arliga
aktiviteterna inklusive den tid som tillbringas vid
16vsalen under fortplantningssdsongen. Tre arter
Catbirds i sléktet Ailuroedus dr monogama och byg-
ger inte 16vsalar. Hos 6vriga arter, uppdelade pa sju
sldkten, bygger hanarna nagon form av ’16vsal” pa
marken, dit honor lockas for parning. Detta dr nagot
helt unikt i figelvérlden och en del 19vsalar utgdr
imponerande konstruktioner av pinnar och annat
vaxtmaterial, dekorerade med 16v, blommor och/
eller olika fargade foremal. Tidiga upptickare ansag
faktiskt att dessa var sa komplicerade att de méste ha
tillverkats av ménniskor. Olika arter specialiserar sig
pa olika dekorationer vilka kan utgdras av till exem-
pel roda bdr, vita sndckor eller bld plastbitar. Till
detta kommer att hanarna dven utfor spel och sing
for att attrahera honor. Systemet kan tyckas avance-
rat och man har faktiskt kunnat konstatera att hjarn-
volymen hos de 16vsalsbyggande arterna &r propor-
tionellt storre dn hos ndrbesldktade fagelarter. Ha-
narna drar sig inte fran att sabotera och stjdla mate-
rial fran andra hanars 19vsalar och konkurrensen ar
ofta stenhard. Lovsalarna ligger ofta pa speciella
platser och en viss hane uppges ha forsvarat sin
16vsal i 6ver 20 ar! Sannolikt &r vissa platser mer
attraktiva och nér en hane forsvinner fran en sddan
ersétts han snabbt av en ny. Under parningstiden
avviker hanen endast fran sin 16vsal for att dta. En
intressant fraga dr hur detta speciella parningssys-
tem uppstétt. Det utgdr ett specialfall av sexuell
selektion dir honorna bland annat véljer pa sekundi-
ra konskaraktdrer som Overforts till en 16vsal. Vi
skulle kanske kunna jamfora med att en méinsklig
friare forsoker imponera pa bruden med lyxbilar, kor
eller vad det nu kan vara. Forfattarna presenterar en
utforlig diskussion om ekologiska fordelar och tink-
bara forklaringar utan att komma fram till nagot
entydigt svar. Detta dr kanske det avsnitt som dr mest
lasvart.

Sammanfattningen blir att detta dr en synnerligen
grundlig bok. Utan att ha ldst alla sidor kidnns det
som om det ndrmast vore omgjligt att hitta nagot om
lovsalsfaglarna som forbisetts av forfattarna. Om
man ska anmérka pa nigot blir det att presentationen
ibland kénns lite torr. Den storsta nackdelen dr dock
det hoga priset som nog kommer att avskricka
manga.

NILS KJELLEN
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E. R. S. Hodges (ed.), 2003: The Guild Hand-
book of Scientific Illustration. 2nd ed. John
Wiley & Sons, Inc. ISBN 0-471-36011-2. Pris:
£96.95.

Ornitologer dr vana att anvdnda illustrerade falt-
handbdcker dér bildmaterialet dr minst lika viktigt
som den beskrivande texten vad géller art-, dlders-
och kénsskiljande karaktirer. Aven om det numera
finns gott om hogklassiga fotografier av de flesta
fagelarter verkar vi foredra falthandbocker med il-
lustrationer gjorda av en eller flera konstnarer, siker-
ligen eftersom i en konstnirlig illustration faglar
framstdlls i samma pose och man kan visa vinklar
som illustrerar speciella karaktirer, etc. Dessutom
kommer ett fotografi alltid att visa en bestimd
individ i en viss drdkt, ett visst slitage och ljus,
medan en tecknad illustration representerar en sam-
mantagen erfarenhet av artens form, farg och drikt-
variation. Efterfragan pa vetenskapliga illustratio-
ner kommer sannolikt att vara fortsatt hog for over-
skadlig tid, vilket antyds av utgivningen av forelig-
gande handbok i dmnet.

Boken “Scientific Illustration” dr en veritabel
tegelsten och en mycket komplett handbok innehal-
lande fem sektioner: Basics (4 kapitel), Rendering
techniques (10 kapitel), Subject matter (13 kapitel),
Beyond basics (5 kapiel), och The business of scien-
tific illustration (3 kapitel), sammanlagt omfattande
623 sidor i stort format. Dessutom éaterges illustra-
tionsexempel i farg dver 16 opaginerade sidor. Hu-
vudredaktdren Elaine Hodges har en mer dn 30-arig
arbetserfarenhet fran framfor allt entomologiska il-
lustrationer och de olika kapitlen dr forfattade av
olika experter. Boken dr dérfor timligen uttdmman-
de och snarare en uppslagsbok dn nagot man striack-
laser fran parm till pairm. Vetenskaplig illustration
innefattar ju vildigt mycket, sdsom avbildning av
inre organ och kirurgiska manualer, kartor och dia-
gram, men mycken tonvikt ligger pa just avbildning-
ar av djur och vixter, ofta baserade pa museiexem-
plar. De inledande sektionerna behandlar tekniska
hjilpmedel (sasom mikroskop, 3D ytscannrar etc),
och material, hur man hanterar preparerade djur,
biometri, perspektiv, form, ljusséttning, mm. Déaref-
ter foljer en serie kapitel som behandlar olika teck-
nings- och mélningstekniker, dar de vanligaste man
ser inom ornitologisk illustration ar blyerts, tusch,
skrapkartong, akvarell, gouache och akryl. Men
dven anda metoder som koldamm (vilket penslas pa
pappret for att ge mjuka dvergdngar mellan dagrar
och skuggor) och airbrush behandlas mycket inga-
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ende. Modernare metoder inkluderande datorgrafik
samt hur man illustrerar tre dimensioner pa ett tva-
dimensionellt papper behandlas grundligt.

Sektionen Subject matter innehaller specialkapi-
tel for olika djurgrupper, inklusive figlar som be-
handlas pa 22 sidor. Man f6érvanas &ver den grund-
lighet och detaljrikedom som dgnas at fagelns anato-
mi, morfologi och fjidertopologi. Aven taxonomis-
ka egenheter som skiljer olika figelgrupper behand-
las vil, bl.a. ndbbar och fotter. Har visas hur en
fagelndbb skall illustreras da den Oppnas vid sang
beroende pa hur kikbenen ar placerade under fjéddrar
och skinn. Till min glddje finns d&ven en ndgorlunda
korrekt aerodynamisk forklaring till faglars flykt
och inte minst vilka krafter som verkar pa fagelving-
en i flykt, vilket ju &r viktigt att kinna till for att rétt
kunna dterge vingform och elastisk deformation av
vingpennorna under ett vingslag. Dessutom behand-
las hur man tecknar av levande faglar och hur muse-
iskinn och foton kan anvéndas som stod. Man skall
hér ha i atanke att boken vinder sig till illustratoren,
dvs en person vars syfte dr att avbilda en fagel (eller
annat djur) sa naturtroget som mojligt. Svenska
ornitologer &r bortskimda med lang tradition av de
forndmsta fagelmélarna fran Liljefors till Bruse-
witz, Jonsson och Zetterstrom. Scientific illustration
ar en amerikansk bok och det mirks i valet av
fagelillustrationer for vetenskapligt &ndamal. Ingen
europé finns representerad i urvalet som visar ame-
rikaner som George Miksch Sutton (och hans efter-
foljare), som ju dessutom sjdlv var forskare och
illustrerade sina egna vetenskapliga arbeten. Man
marker hér en skillnad i traditionen mellan Norda-
merika och Europa, dér europeiska konstnérer/illus-
tratorer i storre utstrackning tecknar/méalar ute i det
fria med levande modeller snarare &n i studion med
hjélp av doda féaglar.

Avslutningsvis behandlas i olika kapitel hur man
kopierar (t.ex. fotograferar av) och lagrar sina origi-
nalillustrationer, hur man trycker en illustration
for bdsta atergivning, samt administrativa finesser
kring copyright, kontrakt och en egen firma i illus-
trationsbranschen. De senare kapitlen &r framst till-
lampliga i Nordamerika men kan vara av intresse for
den som planerar att leva pa att arbeta som illustrator.

Sammantaget dr detta en mycket omfattande hand-
bok och innehéllet dr som framgar vildigt diverst.
Vem vinder den sig till? T forsta hand ar det en
handbok for den professionelle illustratoren, men
dven amatorer som &r intresserade av fagelmalning
har mycket att himta. De vanligast forekommande
teknikerna, som blyertsteckning och akvarellmél-
ning finns mer lattillgdngliga i specialbocker (t ex



Mans Sjobergs Mala faglar i akvarell, ICA forla-
get), men den som dr ute efter specialeffekter kom-
mer sékert att hitta en metod i Scientific lllustration.
Dessutom kan forskaren med ett intresse for mer
avancerad illustrationsteknik (dvs det som gar utan-
for Excel och Corel Draw) hitta uppslag i boken.
Med tanke pa priset dr det inte en bok man koper bara
for att den &dr bra att ha”, men ett véilsorterat bibli-
otek eller en naturvetenskaplig akademisk institu-
tion bor inforskaffa den.

ANDERS HEDENSTROM

M. Festa-Bianchet & M. Apollonio (red.), 2003:
Animal Behavior and Conservation. Island
Press, Washington DC. Pbk, 380 s. GBP 23.50.

Idennabokredovisas 15 foredrag plus inledning och
avslutning frén en konferens avhallen i Erice pd
Sicilien i november 2000. Amnet fér konferensen
och boken dr vilken roll som beteendeekologiska
forskningsresultat spelar eller bor spela for natur-
véardsproblem, specielltbevarandet och beskattning-
en av hotade djurbestand i var allt tringre varld. Den
overviagande delen av de fall som beskrivs och
diskuterasitexten giller storre ddggdjur. Dock finns
det tvé kapitel som i huvudsak behandlar faglar och
ett som giller havsskdldpaddor.

Det kan forefalla en smula nattstdndet att — som
flera av forfattarna gor — beskdrma sig dver att
naturvérdsbiologerna skulle ignorera beteendeeko-
login. Att djurs beteende och deras individuella
variationer har den allra storsta betydelse for beva-
randearbetet forefaller mig vara en sedan ldnge
etablerad sjélvklarhet.

Bokens kapitel utgor en blandning av ldgesrappor-
ter fran olika, ofta mycket framgéngsrika och upp-
mérksammade forskningsprojekt och metodo-
logisk handbok, ibland pa ganska avancerad niva.
Littldst ir boken knappast. Aven om boken mest
fokuserar pa daggdjur, finns en hel del intressant att
hidmta dven for fagelekologer. Kanadensaren André
Desrochers behandlar fragan hur figelarter med
krav pa vidstrackta revir paverkas av 6kad fragmen-
tering av deras biotoper, medan Peter Arcese, ocksa
fran Kanada, diskuterar hur enskilda individers ”’kva-
litet” kan bli av avgdrande betydelse i arbetet pa att
radda riktigt sm4 bestand fran utddende och véinda
deras trend i positiv riktning. I ett annat intressant
bidrag skriver Joel Berger, amerikan som blev be-
romd genom sin forskning 6ver svart noshorning i
Namibia men som numera dr dlgforskare 1 USA, och
hans medarbetare om nya resultat betrdffande sam-
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banden mellan dlgstammens tdthet och smafigel-
faunan. I vissa amerikanska nationalparker uppnar
dlgen i avsaknad av predation och jakt mycket hoga
bestindstitheter, vilket orsakar kraftig nedbetning
av vissa lovtrdd och buskar, ndgot som 1 sin tur i
hogsta grad missgynnar en hel rad smaféaglar. Sedan
man i en del nationalparker tillatit dlgens predatorer,
varg och bjorn, att géra comeback, har dlgstammen
tunnats ut, lovvegetationen repat sig och smafaglar-
na jublar.

Underliga och oanade ar ofta sambanden mellan
olika arter. Att antalet vargar och bjornar kan ha
avgorande betydelse for bestdndstdtheten eller i vis-
sa fall rentav den lokala existensen av vissa smafa-
gelarter dr kanske en sak man inte omedelbart kan
forestdlla sig. I vért land torde dlgstammens framti-
da utveckling snarare bero pa jaktpolitiken dn pd
rovdjuren, som inte torde tilldtas expandera i ndimn-
vird grad 1 Sverige. Den skarpare nedskjutning av
dlgstammen som pd manga hall forordas skulle
kanske ha vélsignelsebringande foljder for en hel del
16vilskande fagelarter.

STAFFAN ULFSTRAND

Peter Berthold, 2001: Bird Migration: A Gene-
ral Survey. 2nd edn. Oxford University Press,
Oxford. ISBN: 0-19-850786-0. Pris i Naturbok-
handeln: 428 kr.

Det dr nagot speciellt med bocker om fagelflyttning
—antagligen dr det en personlig ldggning som gor att
jag tycker s& — och man kastar sig 6ver bocker i
dmnet som vore det en sedan ldnge efterldngtad
present. Den hér presenterade boken av Peter Bert-
hold &r andra utgdvan av en bok som utkom 1993 pa
samma forlag. Oxford University Press publicerar
en ”Ornithology series”, i vilken forsta upplagan var
den tredje titeln och dér man mérkligt nog placerar
den nya upplagan av "Bird Migration” som ett helt
nytt tillskott som nummer 12 i serien. Peter Berthold
ar en specialist pa fagelflyttning och leder ett forsk-
ningsinstitut i ornitologi, beldget i sdédra Tyskland.
Hir forskar hans grupp framfor allt pd fagelflytt-
ningens genetik, och man har uppnéatt imponerande
forskningsresultat under aren. Speciellt imponeran-
de dr den teknik man anvénder med voljarhdckande
svarthéttor som korsas mellan populationer med
olika flyttningsbeteende (lingd och riktning) for att
utrona vilka faktorer som paverkar avkommans flytt-
ning. Flyttningsbeteendet mits sedan i speciella
laboratorier dér faglarnas flyttningsoro (Zugunru-
he) mits pa natten i burar med automatisk registre-
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ring av fglarnas rorelser. Det visar sig ndmligen att
langflyttande populationer visar flyttningsoro under
en ldngre tid pa hosten dn kortflyttande, och man kan
sdledes anvinda graden av flyttningsoro som ett matt
pé en svarthdttas formodade flyttningsdistans. Pa
detta sitt har man lyckats avla fram flyttande svart-
hittor fran i stort sett stationdra populationer, och nu
pagar ett stort forsok med att avla at andra hallet,
d.v.s. att fa fram stationéra individer fran 1angflyttan-
de populationer. Projektet &r mycket omfattande och
fran skandinavisk horisont kan man inte undgé att
tycka att forskningen sker med tysk grundlighet.
Hur ér di boken som forfattats av en av forsk-
ningsfiltets portalfigurer? Boken vander sig fraimst
till studenter och andra som vill fa en &versikt av vad
som dr kint om flyttfaglar. Den innehéller 12 kapitel,
alltifran evolution och genetik och flyttfagelforsk-
ningens historia till potentiella hot och faror for
flyttande faglar, samt en kort avslutning om flyttfag-
lars betydelse f6r ménskligheten. Det mesta stoffet
presenteras dock i fyra kapitel om (fritt versatt):
“metoder att studera flyttfaglar”, “fagelflyttingens
fenomen”, ”fysiologi och kontroll av flyttning” samt
“orienteringsmekanismer”. I metodkapitlet redovi-
sas populdra metoder som anvénds vid studier av
flyttning, alltifran mera traditionella som ringmark-
ning och strackrikning till sofistikerade metoder
som radar, orienteringsburar, satellitsindare, etc.
Kapitel 5 om “fagelfyttningens fenomen” beskriver
alla tdnkbara flyttningsmonster, flyttningsdelare,
bredfrontsflyttning, omvégar, partiell flyttning, in-
vasionsflyttning, dag- och nattflyttning samt en upp-
sj0 mer eller mindre esoteriska fenomen sasom
“escape movements” och “pursuing movements”.
Kapitlet dr mestadels deskriptivt men innehaller
dven en del resonemang och forklaringar till de olika
flyttningsfenomenen. Hér slinter pennan ibland och
vissa forklaringar som ges bygger pa s.k. gruppse-
lektionistiska eller “’bra-for-arten”-argument. Har
har det emellertid skett en utgallring fran forsta
upplagan och flera sddana misstag har forsvunnit
eller tonats ned i denna upplaga, men inte alla. En av
den moderna evolutiondra ekologins grundstenar ar
att selektionen verkar pa individniva. Ibland kan ett
beteende som gynnar individen ocksa verka vara bra
for arten som helhet, men orsaken dr oftast de
processer som sker pa individniva. Det &r sjdlvfallet
oacceptabelt att gruppselektionistiska forklaringar
forekommer i1 en modern bok om fagelflyttning.
Bokens starkaste del ar kapitel 6 om “fysiologi
och kontroll av flyttning”, och hdr mérker man att
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Berthold &r mer hemtam. Hér finns information om
fettupplagring, ndringsméssiga anpassningar under
flyttningen, &ndringar av kroppssammanséttning,
flyttningsstrategier samt flyttningens genetiska pro-
grammering. Aven i detta kapitel hittade jag en del
missuppfattningar nér det géller t.ex. faglars aerody-
namik, men som helhet dr kapitlet mycket informa-
tivt. Aven kapitel 7 om orienteringsmekanismer #r
informativt och ticker vil in vilka olika kompassme-
kanismer faglar kan anvinda for att hitta vigen.

Boken avslutas med nagra kortare kapitel om en
fagels flyttning” dir man far folja en tinkt Sylvia-
sangare under dess forsta hostflyttning, ett kapitel
om hot och bevarandeaspekter pa flyttfaglar, ett om
evolutiondra aspekter och fagelflyttning i framtiden
(som t.ex. mdjliga effekter av vixthusgaser), fagel-
flyttningens betydelse f6r mdnniskan samt en avslu-
tande utblick. Dessutom aterfinns an ordlista dar
specialtermer definieras och forklaras. Dessa avslu-
tande kapitel utgor inga fullstindiga analyser utan
snarare exempel. Speciellt kapitlet om fagelflytt-
ning och ménniskan kdnns en smula malplacerat
med exempel pa alltifrdn figlars betydelse som
minniskofoda till att de kan utgéra problem vid
vinodlingar.

Bertholds Bird Migration ir en trevlig och tdmli-
gen uttdommande introduktion till &mnet fagelflytt-
ning och dr anvindbar som en litteraturdversikt,
speciellt av den tyska litteraturen. Det &r ingen
penetrerande analys av ekologiska och evolutionéra
processer och anpassningar till ett liv som flyttfagel,
men som uppslag till vidare ldsning i originalartiklar
ir boken anvindbar. Aven hir finns dock vissa
brister som t.ex. den karta Gver gulhdmplingens
expansion norrut i Europa under de senaste dryga
130 aren. Som svensk reagerar man pa utbrednings-
kartan som visar artens hickningomrade i Sverige
fran Skane till Uppland. Hir &r felet inte Bertholds
eftersom kartan reproducerats fran en annan killa,
Burton 1995, som dessvirre saknas i referenslistan.
Bokens framsida visar en karta dver Véstpalearktis
och en vacker flygande myrspov, men pa bokens
baksida anges att det dr en kustsndppa. Detta misstag
lar emellertid réttas till kommande omtryckningar.
Jag kan rekommendera boken till den flyttningsin-
tresserade ornitologen som komplement till annan
litteratur eftersom den innehaller manga exempel
och referenser till studier i normalt svartillgéngliga
tidskrifter.

ANDERS HEDENSTROM
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