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Migration patterns, population trends and morphometrics of
Ruddy Turnstones Arenaria interpres passing through Ottenby in

south-eastern Sweden

Flyttningsménster, populationstrender och morfometri hos roskarlar Arenaria

interpres vid Ottenby i sydostra Sverige

ANDERS HELSETH, MARTIN STERVANDER & JONAS WALDENSTROM

We analysed 57 years’ uninterrupted trapping data of
autumn migrating Ruddy Turnstones Arenaria inter-
pres at Ottenby, south-eastern Sweden (1593 full-grown
birds in 1947-2003; of them 574 birds with standardised
trapping in 1976-2003). Numbers trapped decreased
significantly for both adult and juvenile birds in the total
dataset (—0.34 and —0.57 ringed birds per year), and for
juveniles in the 1976—2003 dataset (—0.51 per year). Me-
dian date for adults was 27 July and for juveniles 6 Au-
gust. Adult females passed on average three days earlier
than adult males (females 27 July, males 30 July). The
mean body masses (juveniles 108.0 g, adults 108.4 g)
correspond to a fuel load of 21-22% in relation to lean
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body mass (89 g). Length of stay of retrapped birds was
only 3.6 days. Thus, they continued the migration with
small to moderate fat loads, comparable to reported fat
loads elsewhere. Forty-four recoveries illustrate a nar-
row migration route along the western coasts of Europe,
south to the wintering areas in tropical West Africa.

Anders Helseth and Martin Stervander, Ottenby Bird
Observatory, Pl. 1500, SE-380 65 Degerhamn, Sweden.
E-mail: ottenby@post.utfors.se

Jonas Waldenstrém, Department of Animal Ecology,
Ecology Building, Lund University, SE-223 62 Lund,
Sweden

Received 7 June 2004, Accepted 13 January 2005, Editor: A. Hedenstrom

Introduction

Waders have been a focal group for many orni-
thological studies, because of their spectacular
migrations and fascinating behavioural adapta-
tions (Piersma et al. 1996). Most species inhabit
wetlands during breeding, migration and win-
tering, and with increasing human pressures on
these habitats, many wader species are currently
showing declining trends in Europe (Piersma et
al. 1996). To correctly assess long-term trends,
especially for the less common species, there is
an urgent need for quantitative datasets covering
many years. Unfortunately such data are rare. The
present paper is one of four recent ones analys-
ing the migration of waders at Ottenby Bird Ob-
servatory, south-eastern Sweden (Waldenstrom
& Lindstrom 2001, Blomgqvist et al. 2002, Heden-
strdom 2004). At Ottenby, trapping of waders for
ringing has been carried out since 1946, in a small
area and with nearly the same trapping effort over
the years. This material enables analysis of popu-
lation trends in several species of waders, as well
as detailed studies on migratory strategies and the
timing of migration.

The Ruddy Turnstone Arenaria interpres is a
wader with circumpolar breeding range, from
the temperate regions into the high-Artic (Cramp
& Simmons 1983). The nominate subspecies (4.
interpres interpres), which is the subject of this
study, breeds from Ellesmere and Axel Heiberg
Islands in the Canadian Artic (c. 90° W) along the
coasts of northern and north-eastern Greenland,
Scandinavia and Siberia, east to Alaska (c. 135°
W; Summers et al. 1989). The most likely breed-
ing areas for the populations passing Ottenby on
autumn migration are Sweden, Finland and the
Russian arctic, possibly east to the Taymyr Pe-
ninsula (e.g. Kistchinksi et al. 1985). The autumn
migration in northern Europe typically takes place
from mid July to early September (e.g. Branson et
al. 1978, Summers et al. 1989). In the non-breed-
ing season, Ruddy Turnstones of the nominate race
winter along the coasts of Western Europe down
to West Africa, with a predominance of Canadian
and Greenlandic birds in Europe, and Scandina-
vian birds predominantly in Africa (Branson et
al. 1978, Summers et al. 1989). During spring mi-
gration Ruddy Turnstones, like several other Ar-
tic breeding waders, often perform long-distance
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migratory flights between traditional stopover
sites, and their passage is generally much more
concentrated in time during spring than during
the autumn migration (Gudmundsson et al. 1991).
For example, Ruddy Turnstones probably mostly
migrate in one step from Iceland to Ellesmere
Island in the Canadian Artic, and from the Pri-
bilof Islands in the Bering Strait to the Midway
Islands, or even the Marshall Islands in the Pacific
(Alerstam 1990, Gudmundsson et al. 1991). The
distance to the latter is c. 5500 km, which means
that the birds must gain extremely high fat loads to
manage the flights. Migration strategies and dis-
tances flown, however, differ between populations
of this widely distributed species (e.g. Cramp &
Simmons 1983, Summers et al. 1989).

We analyse the trapping figures of Ruddy Turn-
stones at Ottenby, a migratory stopover site in
south-castern Sweden, situated on the southern
point of the island Oland in the Baltic Sea. Ot-
tenby Bird Observatory has ringed and observed
birds from 1946 until present, providing a 57-year
long time series, allowing analyses of long-term
population trends in the Ruddy Turnstone and
other waders. The ringing of Ruddy Turnstones
has resulted in several recoveries, which we use
to discern migratory flyways and wintering areas
of the populations passing Oland. Furthermore,
we describe the age- and sex-dependent migration
pattern during autumn migration at Ottenby, with
special reference to changes in body mass in re-
trapped individuals.

Material and methods

Ringing

Ottenby Bird Observatory (56°12°N, 16°24’E) is
situated on the southern point of Oland, an island
c. 10 km off the coast in south-eastern Sweden.
It was founded in 1946 following pilot studies in
1937-1938 (Bergstrom & Sviardson 1938). The
large aggregation of migrant waders in this area in
autumn was described already by Kolthoff (1896),
and was one of the reasons to start a bird observa-
tory here — and waders were ringed already during
the first year of the observatory’s activity. Since
then, ringing of waders has been carried out annu-
ally (Edelstam 1972, Waldenstrém & Lindstrom
2001). During all years the same trapping area has
been used: a c. one km shoreline that surrounds
the bird observatory. However, the water level and
the amount of seaweed changes between years, as
does the shape of the shoreline with build-up or
erosion of gravel and sand after extreme weather
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conditions. There is virtually no tide in this part of
the Baltic Sea.

Different variants (all using the same principle)
of walk-in funnel traps of the “Ottenby model”
(Bub 1991) have been used, and in varying num-
bers during the years. From 1972 onwards stand-
ardised trapping has involved between 80 and 120
traps each year. These are operated from dawn to
dusk and from around 10 July to mid or late Sep-
tember, depending on the availability of staging
waders.

There are a few (usually 1-5) breeding pairs of
Ruddy Turnstones in the vicinity of the trapping
area (e.g. Pettersson et al. 1986a), so in order not
to mix breeding and migratory birds in our sam-
ple, birds ringed before 10 June and birds ringed as
pulli were excluded from our analyses. Following
these criteria, a total of 1593 full-grown Ruddy
Turnstones ringed in 1947-2003 were available
for analysis. When calculating trends in median
passage date, adults and juveniles were analysed
separately. Years in which fewer than five birds of
the specific age-class were ringed were excluded
in order to reduce the possible impact of non-rep-
resentative outliers.

Morphometrics

Aged birds were only available for the periods
1947-1956, and again from 1976-2003. A total
of 341 birds were classified as adults and 725 as
juveniles. The plumage differences between these
age-classes are distinct (Prater et al. 1977). Since
1976, birds in their second calendar year have also
been identified, according to the criteria described
by Prater et al. (1977). Since 1990, the body mass,
measured to the nearest 0.1 g, has been recorded
using either a Pesola spring balance or an elec-
tronic balance. Wing length has been measured
on trapped individuals, using the maximum chord
method (Svensson 1992), read to the nearest mm.

The lean body mass (LBM) was estimated at
89 g for adults and 87 g for juveniles, by averag-
ing the five lowest body masses recorded in each
group. In adult birds, these leanest individuals did
not differ in wing length from others (155.2 = 3.3
mm compared to 157.1 + 4.2, one-way ANOVA
FL58 =0.96, p = 0.33). In juvenile birds, however,
the five lightest birds had significantly shorter
wings than other individuals (150.2 + 6.1 mm
compared to 154.6 + 4.5, one-way ANOVA F, ;=
4.05, p = 0.05). Therefore, we used 89 g as an es-
timate of LBM for both adult and juvenile Ruddy
Turnstones. Normality of data and the homogene-
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Figure 1. Annual ringing figures, from 1946 to 2003, of full-grown Ruddy Turnstones Arenaria interpres on autumn mig-
ration at Ottenby, Sweden (n = 1593). Adults are shown by black columns, juveniles by grey, and white columns represent

birds of unknown age.

Antal ringmdrkta flygga roskarlar Arenaria interpres pa hostflyttning vid Ottenby (n = 1593). Adulta faglar representeras
av svarta kolumner, juvenila av graa samt faglar av okdnd dlder av vita.

ity of variances in the different groups were tested
with Levene’s and Kolmogorov-Smirnov’s tests,
respectively. This estimate of LBM is equal to, or
slightly lower than body mass recorded during the
breeding season (e.g. Cramp & Simmons 1983,
Summers & Waltner 1979).

Migration routes and wintering areas

The locations of all recoveries of Ruddy Turn-
stones ringed at Ottenby were analysed in the Ori-
ana software (Kovach 2003).

Results

Long-term population trends

The number of birds ringed during one autumn
varied between 0 (1968 and 2002) and 129 (1953),
with an average of 27.9 (Figure 1). From 1976—

2003, when trapping has been standardised and
individuals have been assigned to age-classes, on
average 7.4 adult (n = 207) and 13.1 juvenile (n
= 367) Ruddy Turnstones were trapped annually.
The number of adults and juveniles were posi-
tively correlated (1947-2003: Pearson R = 0.593,
n =57, p <0.001; 1976-2003: Pearson R = 0.476,
n =28, p =0.010), thus a year with high trapping
numbers of adult birds also yielded high numbers
of juveniles.

Both the total number of individuals trapped
from 1947-2003 (Pearson R =-0.393, n=57,p =
0.002, Figure 1), and the age-specific trapping fig-
ures showed a marked decrease with time (adults:
Pearson R = —0.339, n = 37, p = 0.040; juveniles:
Pearson R = -0.571, n = 37, p < 0.001, Figure 1).
The same general pattern was also found in the
restricted dataset from 19762003, with standard-
ised trapping and the separation of age-classes,
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both for the total number of trapped birds and for
juveniles (19762003 total: Pearson R = —0.502,
n =28, p=0.007; juveniles: Pearson R = —0.509,
n =28, p=0.006), but only with a weak tendency
for decreased number of adults with time (adults:
Pearson R =—0.285, n = 28, p = 0.141). The mean
number of adults caught per year from 1990-2003
(5.2 £ 5.4) was 46% lower than the mean number
caught from 1976-1989 (9.6 = 5.3, Mann-Whitney
U =475,n=28, p=0.02), and the mean number
of juveniles caught from 1990-2003 (4.1 + 4.8)
was 82% lower than the mean number caught
from 1976-1989 (22.1 £ 14.5, U =16.0,n =28, p
<0.001).

Mass gain and stopover

In the restricted dataset of sexed adult birds, body
mass did not differ significantly between the sexes
(females 105.8 g, males 111.1 g; T-test t =—1.192,
d.f. = 40, p = 0.240) and neither did wing length
(females 156.8 mm, males 156.4 mm; T-test t =
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0.243, d.f. = 51, p = 0.809). For both adults and
juveniles, wing length showed a negative trend
over the season (adults: Pearson R = —0.319, n =
73, p = 0.006; juveniles: Pearson R =—0.298, n =
57, p = 0.024; Figure 2). In adult birds, there was
no effect of sex (ANOVA F =0.005,d.f.=1,p=
0.945) or the interaction of sex and date on wing
length (ANOVA F =0.810, d.f. =5, p = 0.553). For
body mass, adult Ruddy Turnstones showed no
trend with date (Pearson R = 0.127, n = 60, p =
0.332) while juveniles showed a tendency towards
a seasonal decline in mass (Pearson R =-0.273, n
=51, p=0.053). Ruddy Turnstones thus had on av-
erage shorter wings, and juveniles tended to weigh
less, with the progress of the season. There were
no long-term trends in body mass (adults: Pearson
R =0.09, n = 60, p = 0.475; juveniles: —0.01, n =
51, p=0.942).

The mean body mass of adult birds was 108.4 g
(n = 63) and for juveniles 108.0 g (n = 55). Using
the estimated LBM of 89 g, the average fuel load
(relative to LBM) was 22% in adult and 21% in
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Figure 3. Changes in body mass (g) over time in recaptu-
red full-grown Ruddy Turnstones Arenaria interpres on
autumn migration at Ottenby, Sweden, 1987-2003 (n =
18). The dashed line indicates an adult, all other birds are
juvenile.

Fordndring i vikt (g) over tid hos flvgga roskarlar Arena-
ria interpres pd hostflyttning vid Ottenby, under perioden
1987-2003 (n = 18). Den streckade linjen visar en adult,
alla andra dr juvenila.
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Figure 4. Rate of change in percent of lean body mass in
recaptured full-grown Ruddy Turnstones Arenaria inter-
pres on autumn migration at Ottenby, Sweden, 1987-2003.
Black quadrangles indicate an adult, grey quadrangles in-
dicate juveniles.

Viktfordndringar i procent av den fettfria vikten per dag
hos dterfangade flvgga roskarlar Arenaria interpres pd
héstflyttning vid Ottenby, 1987-2003. Svarta fyrkanter av-
ser en adult fagel medan grda avser juvenila faglar.

juvenile Ruddy Turnstones. The heaviest bird, a
juvenile, had a fuel store corresponding to 74% of
LBM.

Eighteen birds were recaptured within the same
season in 1987-2003 (Figure 3). One of those was
adult, the remaining were juveniles. The time be-
tween first capture and last recapture varied be-
tween 0 and 15 days, with an average of 3.6 days.
The mean body mass change was positive for two
birds recaptured on the same day as they were first
captured (6.8% of LBM), but was negative (—2.8%
of LBM per day) for birds recaptured the day fol-
lowing first capture (n = 4). Birds recaptured from
day two onwards (n = 12) showed a positive trend
in mean body mass change (1.3% of LBM per day;
Figure 4). The highest recorded mass gain rate
(over two days or more) was 8.0% per day. How-
ever, the average body mass change, summed over
all retrapped individuals, in relation to LBM was
not significantly different from zero (One sample
T-test, t = 1.128, d.f. = 17, p = 0.275).

Migration and wintering areas

The median ringing date for adults was 27 July (n
= 341) and for juveniles 6 August (n = 725; Figure
5; T-test t = 6.45, d.f. = 1578, p < 0.001). Thus the
average difference in passage between adult and
juvenile Ruddy Turnstones was 10 days. Adult fe-
males passed through on average three days ear-
lier in autumn than males (females 27 July, males
30 July; T-test t =-2.178, d.f. = 174, p = 0.031). No
significant trends over time in the median autumn
passage date were found, for neither adults (Pear-
son R =-0.356, n = 23, p = 0.130) nor juveniles
(Pearson R =-0.193, n =25, p = 0.356).

A total of 44 Ruddy Turnstones ringed at Ot-
tenby have been recovered elsewhere. Apart from
three recoveries on presumed wintering sites (with
a mean direction of 216° from Ottenby, n = 3, cir-
cular s.d. = 11.3°, Rayleigh test Z =2.88, p = 0.04),
all recoveries were from birds recovered either
during spring or autumn migration (Figure 6).
Birds ringed as juveniles at Ottenby and recovered
elsewhere the same autumn had a mean direction
of 236° (n = 16, circular s.d. = 14.7°, Rayleigh test
Z = 14.98, p < 0.001), and the mean direction of
adult birds (at the time of the recovery) recovered
south of Ottenby during spring migration was
237° (n = 20, circular s.d. = 6.4°, Rayleigh test Z =
19.75, p <0.001). There was no difference between
the directions of the recoveries in spring and au-
tumn (Watson-Williams F-test, F = 0.04, d.f. = 1,
n =36, p=0.84), but juvenile birds in autumn had
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Figure 5. Age-dependent distribution of Ruddy Turnstones Arenaria interpres ringed during autumn migration at Ottenby,
Sweden. Median dates are indicated for adults (n = 341; black columns) and juveniles (n = 725; grey columns).
Aldersférdelning hos roskarl Arenaria interpres pd hostflyttning vid Ottenby. Mediandatum dr markerade for adulta (n =

342; svarta staplar) och juvenila (n = 725; grda staplar).

a more scattered distribution compared to adult
birds in spring (Marida-Watson-Wheeler test, W
= 5.68, n = 36, p = 0.058). One bird was found
during spring migration in the former Soviet Un-
ion. This pattern of recoveries suggests that the
Ruddy Turnstones passing through Ottenby fol-
low the European coastline during the autumn mi-
gration (although one juvenile bird was recovered
on Sicily) and spend the winter in tropical West
Africa (cf. Cramp & Simmons 1983, Summers et
al. 1989).

Discussion

Long-term population trends

In the total dataset, from 1946-2003, the Ruddy
Turnstone trapping numbers of adults, juveniles
and combined age-classes decreased. This pat-
tern held true also for juveniles and combined
age-classes when restricting the analysis to the
standardised period 1976-2003. Adult birds in
that period did, however, only show a tendency
of decrease using correlative analysis. If instead
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non-parametric comparisons of the mean number
of birds trapped during 1976—1989 and 1990-2003
are carried out, both adults and juveniles showed
significant declines in numbers (equivalent to a
46% reduction for adults and 82% for juveniles).
Given the assumption that the conditions for
trapping Ruddy Turnstones at Ottenby have not
changed significantly over the study period, these
data imply either that the species has decreased in
numbers, or that Ruddy Turnstones utilise Otten-
by more infrequently as a stopover site in recent
years. It should be noted that a strict standardisa-
tion of trapping conditions could never be fully
attained at a site such as Ottenby. The amount
of seaweed at the shoreline, the condition of the
seaweed (i.e. how dry the seaweed is, how much
invertebrate prey it contains), the local and glo-
bal weather and the quality of alternative forag-
ing sites outside the study area, are all likely to
affect the number of trapped birds. Furthermore,
trapping effort measured as numbers of days with
active trapping per season is dependent on the
number of staging birds. Late in the season, or
during extreme high pressure weather situations,



there are few, if any, foraging waders at the point
and traps have not been used. We could not, how-
ever, see any obvious systematic biases in the trap-
ping effort that could explain the declining trends
of Ruddy Turnstones at Ottenby.

The recoveries of birds ringed at Ottenby give
few clues to the origin (breeding areas) of the
populations migrating past Ottenby in autumn, as
very few have been recovered during the breeding
season (Figure 6). However, Ruddy Turnstones
trapped at Ottenby most likely originate from
Sweden, Finland and the Russian arctic. From Fin-
land and Sweden, the Ruddy Turnstone has been
reported to having declined in some areas during
the last decades (Viisénen et al. 1998, Svensson
et al. 1999, SOF 2002), but the large Norwegian
population has apparently been stable in numbers
(Bakken et al. 2003).

Mass gain and stopover

The average fuel loads for Ruddy Turnstones at
Ottenby (22% in adults and 21% in juveniles)
were similar to those observed during the same
period in Broad-billed Sandpipers Limicola fal-
cinellus (24% in adults and 29% in juveniles;
Waldenstrom & Lindstrom 2001) and Temmink’s
Stints Calidris temminckii (32% in adults and
21% in juveniles; Hedenstrom 2004) at Ottenby.
Fuel loads of around 20-30% are relatively low
for many migrating wader populations, where
they can be as high as 100% of LBM (Alerstam
& Lindstrom 1990). Note, however, that lean
body mass generally increases with fat mass, e.g.
from changes in flight muscle and intestinal organ
sizes, which will underestimate LBM and thus
slightly overestimate fuel loads with the method
used here (Landys-Ciannelli et al. 2003). During
1987-2003, only 6.8% of the ringed birds were re-
captured in the same season, indicating that most
of the Ruddy Turnstones only stay for a short time
in the study area. The mean time between first
capture and last recapture was 3.6 days, which is
similar to the stopover time for Ruddy Turnstones
at the Gulf of Gdarisk in Poland (3.9 days; Meiss-
ner & Kozirog 2001). Furthermore, adults seemed
to stay shorter periods at Ottenby, although alter-
natively, they may have been harder to retrap than
juveniles (57.9% of ringed individuals 19872003
were adults, but only one, 5.6%, of the retrapped
birds was adult). Note, however, that the stopo-
ver duration times were censored and thus could
have been overestimated; birds that stayed for
shorter periods experience a lower probability of
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Figure 6. Recoveries of Ruddy Turnstones Arenaria inter-
pres ringed at Ottenby, Sweden (n = 44). The symbols indi-
cate during what period of the year a bird is found (l= win-
ter, November—February, n = 3; A = spring, April-May, n
=21; ¥ =autumn, July—October, n = 20). The arrow points
out the ringing site. The inset circular figures show (A)
directions of recoveries from birds ringed as juveniles at
Ottenby and recovered elsewhere the same autumn (mean
direction = 236°, n = 16, circular s.d. = 14.7°, Rayleigh test
Z =14.98, p < 0.001), and (B) directions of adult birds (at
the time of the recovery) recovered south of Ottenby during
spring migration (mean direction = 237°, n = 20, circular
s.d. = 6.4°, Rayleigh test Z = 19.75, p < 0.001). The dots
representing the recoveries are shown in the direction of
the closest 5°.

Aterfynd av roskarl Arenaria interpres ringmdrkta vid Ot-
tenby (n = 44). Symbolerna visar under vilken tid pd daret

fageln dr aterfunnen (B= vinter, november—februari, n =

3, A =var, april-maj, n = 21; V¥ = host, juli-oktober, n
= 20). Pilen utmdrker ringmdrkningslokalen. De infillda
cirkeldiagrammen visar (A) riktningar for dterfynd av
roskarlar ringmdrkta som juvenila vid Ottenby och dter-

funna annorstides samma host (medelriktning = 236°, n =

16, circuldr standardavvikelse = 14,7°, Rayleigh test Z =
14,98, p < 0,001), och (B) riktningar for adulta roskarlar
(vid tiden for dterfynd) dterfunna séder om Ottenby under
varflyttning (medelriktning = 237°, n = 20, circuldr stan-
dardavvikelse = 6,4°, Rayleigh test Z = 19,75, p < 0,001).
Punkterna som representerar daterfynden dr angivna i rikt-
ning fran ndrmaste 5°.
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being retrapped. Retrapped birds at Ottenby had
on average lost mass the first day after first cap-
ture, but later increased in body mass. The initial
drop could be due to handling effects at trapping,
or to settling costs for newly arrived individuals
(Thompson 1974, Alerstam & Lindstrom 1990).
The rate at which retrapped individuals gained
mass (maximum 8.0% of LBM per day) shows that
at least some Ruddy Turnstones have the potential
of rapid mass gain at Ottenby, even if the average
body mass change of all retrapped individuals did
not differ from zero.

The body masses at Ottenby were approximate-
ly 10 g higher than for Ruddy Turnstones on au-
tumn migration in northern Poland (adults 98.9 g,
juveniles 99.0 g; Meissner & Kozirdg 2001), but c.
60 g lower than for birds ready for spring depar-
ture northwards in Victoria, Australia (Houston &
Barter 1991) and c. 50 g lower than for birds ready
to leave Iceland for NE Canada in spring (Gud-
mundsson et al. 1991). Similarly, birds departing
on autumn migration from the Pribilof Islands to-
wards the Hawaiian Islands had mean body mass
of 153 g, with the heaviest recorded individual
weighing 195 g (Thompson 1974). From Ottenby
during spring migration, eight Ruddy Turnstones
trapped 23 May—-3 June 2004, individual body
masses ranged between 105.1 and 162.2 g (mean
126 + 18.5 g). The heaviest individual thus had
54 g higher body mass than the mean body mass
observed at the same site in autumn. Ruddy Turn-
stones at Ottenby during autumn thus only seem
to prepare themselves for short- to medium-dis-
tance migrations to the next stopover site.

There was a decreasing trend in wing length
with the progress of the autumn for both age-
classes, and a tendency to lower body masses in
late migrating juveniles. Shorter wings later in
the autumn could be due to wear of the tips of the
longest primaries, females migrating earlier than
males, or, it could indicate a shift in which popu-
lation of Ruddy Turnstones that was trapped. We
did not find that differential passage of the sexes
could have influenced the results, at least not in
the adult birds which are easy to sex. Nor did we
find a clear pattern in the literature regarding pop-
ulation-specific differences in wing lengths, and,
thus, we cannot conclusively tell what factors that
are responsible for the observed trend.

Migration routes and wintering areas

The difference between median ringing dates for
ringed adults and juveniles was 10 days, which is
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shorter than the differences seen in Temmink’s
Stints (23 days; Hedenstrom 2004) and Broad-
billed Sandpipers (27 days; Waldenstrom & Lind-
strom 2001) at the same locality, and juvenile Rud-
dy Turnstones occurred already in mid July (Figure
5). Perhaps these early juveniles belonged to local
populations breeding close to Ottenby? Adult fe-
males migrated on average three days earlier than
adult males. Both the females and the males care
for the young in this species, but females may
leave before the young are fledged, hence leaving
the males behind (Nettleship 1973).

Only five of the adult birds since 1976 (n =207)
were aged as first summer individuals. This low
proportion supports the hypothesis that most first-
summer birds remain south of their breeding range
(Prater et al. 1977, del Hoyo et al. 1996).

Ringing recoveries of Ruddy Turnstones
trapped during autumn migration at Ottenby and
later recovered elsewhere are strongly concentrat-
ed on the coastlines of Western Europe and West
Africa (Figure 6). All except one recovery seem
to be from birds that have continued the autumn
migration route by following the European coast-
line, and there were no differences in routes be-
tween spring and autumn — mean angle for birds
recovered south of Ottenby was nearly identical,
¢. 236°, in both seasons. Only one autumn recov-
ery was made outside the Atlantic coast — a juve-
nile bird recovered on Sicily, Italy. Juvenile birds
during autumn tended to have a larger scatter in
migratory directions as detected from the recover-
ies. However, the recoveries of juvenile birds also
showed a remarkable level of concentration, in
comparison to other wader species (e.g. Pettersson
et al. 1986b). Some birds of the eastern popula-
tions of Ruddy Turnstone migrate across the Euro-
pean continent to the Mediterranean area and on-
wards to East Africa (Summers et al. 1989), and it
is possible that the recovery from Italy came from
such an eastern bird. Furthermore, there was a sin-
gle recovery of a bird in the former Soviet Union
which additionally indicates that, at least some-
times, eastern birds also pass through Ottenby.

Unfortunately, we have no recoveries of Otten-
by Ruddy Turnstones from breeding areas or vice
versa, which makes it difficult to identify what
populations pass Ottenby. However, given the spe-
cies’ general distribution, and the known recruit-
ment areas for other waders passing Ottenby, these
Ruddy Turnstones most likely belong to the Swed-
ish, Finnish and arctic Russian populations.
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Sammanfattning

Roskarlen Arenaria interpres tillhor en av de va-
dare som 4rligen fdngas vid Ottenby fagelstation
1 syddstra Sverige. Den ringmérks aldrig i nigra
storre antal, men eftersom vadarfangsten pa sta-
tionen startade redan 1946 har ringmarkningssiff-
rorna byggts pa med tiden. Mdnga vadare minskar
1 antal. Roskarlen hor till de mindre drabbade ar-
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terna, men uppgifter om minskande antal kommer
fran bade Finland och Sverige. Det dr dock svart
att dvervaka populationsfordndringar hos vadare,
eftersom de ofta forekommer i 1aga tétheter over
stora omraden. Ringmirkningsserien vid Ottenby
spanner over hela 57 ar och kan dérfér anviandas
som ett matt pd antalsférandringar over tiden.
Fingsten har bedrivits inom samma geografiskt
begrinsade omrade, strinderna runt Olands sddra
udde, och ér sedan 1972 standardiserad med av-
seende pa fangstinsatsen. Morfometriska och bio-
metriska data har ocksa samlats in och analyseras
hér.

Under aren 1947-2003 ringmaérktes 1593 flygga
roskarlar under hostflyttning vid Ottenby, i genom-
snitt 27,9 per ar (Figur 1). Bade adulta och juvenila
roskarlar minskade signifikant i antal under hela
undersokningsperioden. Under delperioden 1976—
2003, d& samtliga roskarlar har aldersbestdmts,
uppvisade de juvenila roskarlarna en signifikant
minskning jamfort med delperioden 1947-1956,
medan de adulta endast visade tendens till en ned-
gidng. Om man istéllet for korrelationer anviander
ickeparametriska test 4r minskningen mellan pe-
rioderna 1976-1989 och 1990-2003 signifikant
dven for adulter. I procent motsvarar minskningen
46% for gamla faglar och 82% for ungfaglar.

Medelvikten for adulta roskarlar var 108,4 g och
108,0 g for juvenila. Medelfettmangden i relation
till den fettfria vikten (89 g) var 22% hos adulta
och 21% hos juvenila. Detta dr nagot lagre dn hos
ménga andra flyttande vadare. Aven myrsnippa
Limicola falcinellus och mosndppa Calidris tem-
minckii som studerats vid Ottenby under hosten
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flyttar med relativt 1aga fettreserver, och tvingas
didrmed gora fler stopp ldngst végen till 6vervint-
ringsomradena. Mojligheter for snabb fettupplag-
ring finns dock vid Ottenby, vilket visas av den
snabba viktokningen som en del dterfangade fag-
lar uppvisade (Figur 3 och 4). En juvenil roskarl
som aterfangades hade ett fettlager motsvarande
74% av den fettfria vikten.

Arton roskarlar aterfingades minst en gang
under samma sidsong under aren 1987-2003. Av
dessa var sjutton juvenila och endast en adult, trots
att det under angivna period ringmérktes fler adul-
ta dn juvenila roskarlar. Medel mellan forsta och
sista fangst var 3,6 dagar. Fran andra dagen och
framat kunde vi konstatera en daglig 6kning i vikt
med i snitt 1,3% av den fettfria vikten. Hogsta no-
teringen var en juvenil fagel som 6kade i vikt med
8,0% per dag i relation till den fettfria vikten.

Mediandatum for ringmérkta adulta roskarlar
var 27 juli och 6 augusti for juvenila. Adulta honor
flyttade i genomsnitt tre dagar tidigare dn adulta
hanar. Detta kan bero pa att honorna ofta 1amnar
ungarna innan de dr helt flygga, medan hanarna
véntar med att flytta tills ungarna ar flygga.

Totalt har ringmarkningen av roskarl vid Otten-
by resulterat i 44 édterfynd. Savil host- som var-
stracket dr starkt koncentrerat till Atlantkusten.
Ett hostfynd fran Sicilien, Italien, kan indikera att
ett fatal viljer att flytta 6ver kontinentala Europa.
De tre rena vinterfynden som gjorts hirstammar
fran vistra Afrika. Vart roskarlarna som fangas
vid Ottenby hickar &r delvis oklart, men troligen
kommer de flesta fran Skandinavien och arktiska
Ryssland.
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The roost-feeding area complex of Taiga Bean Goose Anser f.
Jfabalis in the Ume River Delta Plains, Sweden — foraging patterns
in comparison with Greylag Goose Anser anser, Whooper Swan
Cygnus cygnus and Eurasian Crane Grus grus

Komplexet av rast- och betesmarker for taigasddgas Anser f. fabalis i Umedlvens
deltaomrdde, Sverige — fodosoksmonster i jamforelse med grdagas Anser anser,
sangsvan Cygnus cygnus och trana Grus grus

ULF SKYLLBERG, PER HANSSON, PER BERNHARDTSON & EMMANUEL NAUDOT

In spring 2004, numbers of staging Taiga Bean Goose
Anser f. fabalis, Greylag Goose Anser anser, Whooper
Swan Cygnus Cygnus, and Eurasian Crane Grus grus
were counted at the roost and at feeding grounds in and
adjacent to the NATURA 2000 site Ume River Delta
and Plains, Umed, Sweden (SE0810475). For the Taiga
Bean Goose a significant, negative relationship was
found between total feeding time and the distance to the
only roost. The most attractive feeding sites were stub-
ble and non-harvested fields on moist or inundated soil
within 2 km from the roost. The geese chose fields to
minimize flight distances and disturbances from human
activities. The Whooper Swan showed similar prefer-
ences as the Taiga Bean Goose, but it showed even a
higher preference for inundated fields close to the roost.

Abstract

The Eurasian Crane showed a higher preference for the
large central area of the plains, likely because of its
sensitivity to disturbance. The Greylag Goose showed
a very different foraging pattern with a greater prefer-
ence for dryer uplands with cut hay fields.
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Introduction

Estimates derived from counts at staging sites
along the Swedish coast of the Bothnian Bay sug-
gest that maximum 1500 pairs of the Taiga Bean
Goose Anser f. fabalis breed in northern Scan-
dinavia (Nilsson & Persson 1984, Skyllberg et
al. 2003), corresponding to 2.7% to 3.3% of the
world population of 90,000-110,000 individu-
als (Nilsson et al. 1999). Counts along migration
routes and at wintering grounds suggest that the
population of Taiga Bean Goose has declined in
the last 40 years, both in Scandinavia (Nilsson &
Persson 1984, Skyllberg et al. 2003) and globally
(Nilsson et al. 1999). In order to secure a positive
development of the Taiga Bean Goose population
in Scandinavia, and to understand factors that may
influence the status of the population, knowledge
about the needs of the subspecies and how the

most important staging sites are utilized prior to
breeding is essential.

Studies of wintering Taiga and Tundra Bean
Geese Anser f. rossicus in the Lower Rhine val-
ley show that the geese are divided into smaller
groups along the river valley, each group hav-
ing one roost and several feeding sites close to
the roost (Mooij 1993). The functional unit of a
roost plus the surrounding feeding sites is called
a “roost-feeding area complex” (Mooij 1993) or a
“core-arena system” (Frederick et al. 1987). Most
often there is only one roost within each “roost-
feeding area complex”, and according to Mooij the
distance between the roost and feeding sites in the
Lower Rhine area seldom exceeds 10 km. Further-
more, 40% of the main feeding sites are situated
within 500 m from open water (for drinking), and
less than 10% were situated more than 4 km away
from open water. Similarly, studies in southern
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Sweden have shown that the distance between the
roost and feeding areas in no case (out of 21 sites)
exceeded 10 km. At sites situated outside the large
agricultural plains, having only one “complex”,
the distance often is 0—4 km (Nilsson & Persson
1984). The only information reported in scientific
literature for spring staging sites in northern Swe-
den is that the Taiga Bean Goose generally moves
only small distances between the feeding areas
and the roost, which often is situated on ice (Nils-
son & Persson, 1984).

Current knowledge about the habitats used and
food requirement of the Taiga Bean Goose is high-
ly restricted to conditions at autumn staging sites
and at wintering grounds (e.g. Nilsson & Persson
1984, Mooij 1993), and at this point very little is
known about pre-breeding requirements (Pirkola
& Kalinainen 1984). Lampio (1984) reported the
Taiga Bean Goose to utilize mainly stubble fields
of hay and barley at the spring staging sites in
Liminka, Oulo, NW Finland, and from NE Sweden
Nilsson & Persson (1984) reported feeding mainly
on stubble fields at Girdefjarden, Lovanger, and
on arable fields and grassland at Osttréasket, Skel-
leftea, and when the water was open possibly on
Equisetum spp.

It is known from studies of Greater Snow Geese
Anser caerulescens atlanticus that, in addition to
quality and abundance of food, undisturbed con-
ditions during spring staging prior to nesting is of
significant importance for the breeding success
(Gauthier et al. 1992, Féret et al. 2002). Studies
of the Pink-footed Goose Anser brachyrhynchus
at spring staging sites in northern Norway have
shown a rapid increase in the abdominal profiles
(fattening) of geese at sites without human distur-
bance, whereas at disturbed sites the fattening was
significantly less. Subsequently, geese that had
utilized undisturbed sites reproduced better than
geese that were affected by disturbance (Madsen
1995). Thus, repeated disturbance at important
staging sites during the period prior to breeding
may result in decreasing breeding populations.

The Ume River delta plains is the most im-
portant last spring staging site for a number of
wetland birds, before they reach their breeding
grounds in northern Scandinavia. In addition
to the Taiga Bean Goose, BirdLife International
has recognized 27 bird species with IBA-status
at the NATURA 2000 site Ume River Delta and
Plains (SE0810475) (http://www.birdlife.net/in-
dex.html). During spring staging, maximum daily
counts of 1500 to 2200 Taiga Bean Geese have
been reported in the last eight years, and on the
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basis of conservative estimates of turnover rates, it
is suggested that approximately 65% of the Scan-
dinavian Taiga Bean Goose population use the
Ume River delta plains in spring (Skyllberg et al.
2003). The food supply and undisturbed feeding
conditions during spring staging likely is critical
for the breeding success of the Taiga Bean Goose
in Scandinavia, and therefore management of the
NATURA 2000 site Ume River Delta and Plains
should be optimized to meet the demands of the
subspecies.

In this study the “roost-feeding area complex”
of the Taiga Bean Goose is described and foraging
patterns are reported for the spring staging period
2004. The main aim of the study is to get a relative
measure of the importance of different feeding
sites within the area and to identify factors behind
the choice made by the geese. As a comparison,
foraging patterns for the Greylag Goose Anser
anser, Whooper Swan Cygnus cygnus and Eura-
sian Crane Grus grus also are presented.

Materials and methods

Inventory of land use and counts of feeding and
roosting birds

After snowmelt and before the farmers started to
plough their fields, the agricultural land use (crop)
was inventoried. In Figure 1 crops and land use
are illustrated for most fields in and adjacent to the
NATURA 2000 site Ume River Delta and Plains
(63°45'N, 20°17'E).

Numbers of feeding Taiga Bean Goose, Greylag
Goose, Whooper Swan and Eurasian Crane were
counted systematically by covering all known
feeding localities at five occasions during the stag-
ing period in late April. Between one and four per-
sons covered the whole area during 2—3 hours time
(in order to minimize redistribution of birds with-
in the area and subsequent multiple counts of indi-
viduals) on 12 April (local time 14:00-16:30), 17
April (17:00-20:00), 21 April (19:00-21:00), 24
April (13:30-16:00), and 28 April (18:00-20:30).
On 17 April and 28 April, simultaneous observa-
tions from the traffic tower at Umea airport con-
firmed a minimal amount of redistribution of birds
(less than 2-3%) between feeding localities dur-
ing the complete period of counting. In addition,
for the Taiga Bean Goose, total counts of incom-
ing birds to the night roost were performed in the
evening (often at 20:30-21:30).

Additional counts were made by individual or-
nithologists of one or several of the selected bird
species at one or several feeding sites, at differ-
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Figure 1. Agricultural land use in the Ume River Delta Plains in 2004. The seven feeding sites are indicated with letters
A-G.

Jordbrukets markanvindning in sldttlandet vid Umedlvens delta 2004. De sju fodosoksomrddena indikeras med bokstd-
verna A-G.
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ent times of the day. These counts were reported
directly to the authors or to the database “Svalan”
(http://svalan.artdata.slu.se/rappsyst/index.htm),
administrated and owned by the Swedish Envi-
ronmental Protection Agency, the Swedish Uni-
versity of Agricultural Sciences and the Swedish
Ornithological Society. These counts were used
to calculate a daily average number at a certain
feeding site during days not covered by system-
atic counts. For Taiga Bean Goose the total sum
obtained for the whole area during days without
systematic counts were compared with night roost
counts. In the few cases when night roost counts
deviated significantly from the sum of feeding
birds the latter were adjusted proportionally at
each feeding site to get a good match with the total
count at the night roost. For sites without counts a
certain day, linear inter- and extrapolations were
made and numbers were rounded off to multiples
of ten. In some cases information about changes
(or no changes) in numbers at counted sites were
used to estimate the most realistic number of birds
on a non-counted site. Systematic counts, counts
of individual feeding sites made by individual or-
nithologists and inter- and extrapolated values are
reported for each day in Appendix.

Depending on factors such as cloudiness and
disturbances, the swans, geese and cranes gen-
erally left the night roost between 4:00 and 5:00
(a.m.), and returned for the night at 20:30-22:00
(8.30-10.00 p.m.). An estimated mean night sleep
of eight hours and one hour of day-time roost re-
sulted in nine hours of “roosting” and 15 hours of
“feeding”. On the basis of these assumptions, the
feeding time at a certain feeding site was calcu-
lated by multiplying the mean number of birds per
day with 15 hours of feeding. The total feeding
time for a given site was obtained by a summation
of feeding time per day during the staging period.
Even if the absolute number of feeding hours is
not absolutely correct, the relative importance of
different feeding sites can easily be compared and
quantified.

Description of roosts and feeding sites

Roost at Viisterfjdrden

In the beginning of April the estuary bay Vister-
fjarden is covered by more than half a metre of ice,
often overlain by several decimetres of snow. De-
pending on weather conditions, the ice is getting
porous with scattered potholes, providing drink-
ing water for the geese and swans at earliest 15-25
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April. During the period 25 April-5 May, the ice
breaks up and larger areas of open water becomes
available for the roosting birds. The mean water
depth of the area used as roost is about 0.5 m and
the maximum depth is rarely greater than 1 m.
Because of the late snow and ice melt, potentially
important food supply provided by plants such as
Scirpus, Carex, Equisetum spp. are seldom avail-
able for grazing on land before the majority of the
geese have left for their breeding areas. However,
observations of feeding swans and geese in the
shallow water at the roost late in the staging period
suggest that they may feed on shoots of these and
related species under water.

Visterfjarden is the only roost in the area for
the Taiga Bean Goose and the Eurasian Crane
during spring staging. Young cranes spending
the summer in the Ume River delta plains (maxi-
mum numbers of 400) use several other roosts,
which are covered by snow during early spring.
Visterfjdrden is also the major roost for the Grey-
lag Goose, but in 2004 unusually high numbers
of this species followed Whooper Swans to their
major roost in Osterfjirden. Occasionally also
small groups of Taiga Bean Geese and Eurasian
Cranes may follow Whooper Swans to Oster-
fjarden. This may occur in the very beginning of
the spring staging period, but when the number of
Taiga Bean Geese increases, practically all birds
of this species use Visterfjiarden as day and night
roost throughout the rest of the spring staging pe-
riod. Vésterfjdrden has been used as the only ma-
jor roost by the Taiga Bean Geese as long as any
living ornithologist knows (back to at least 1930).
Taiga Bean Geese have never with certainty been
seen staying in flooded feeding fields at night,
even if they some evenings may fly to the night
roost when it is dark.

Roost at Osterfjirden

The roost is located east of the island Tuvan, where
the current of Ume River is as strongest and cre-
ates an ice-free area at a water depth of several
meters. Some years open water is available al-
ready in the first week of April. In spring 2004 this
was the major roost for the Whooper Swan, and
the Greylag Goose was split between this roost
and the roost in Visterfjarden. In the springs of
2001-2003, however, a majority of the Whooper
Swans and all Greylag Geese used Vésterfjarden
as their major roost. The reason for this could have
been thicker ice at Osterfjirden and lack of open
water when the Whooper Swans arrived, concen-



trating all four species of this study to the roost at
Visterfjarden.

Feeding site A — Skdret

Because of the low-lying position in the landscape,
the agricultural fields at site A (Figure 1) are part-
ly inundated during spring snow melt. This holds
mainly for the western part of the area where the
soil surface is positioned only a couple of decime-
tres above the average water surface level in the
Ume River estuary. Thus, high water levels in the
estuary due to strong southern winds and spring
flood have a profound effect on the ground-water
table at Skidret. During extensive flooding this
area may be used by up to several thousands of
dabbling ducks. Due to the rise of the land (ap-
proximately 0.8 cm every year), this area was a
wetland about 70 years ago, and before that it was
part of the bay Vésterfjarden. Aerial photographs
show that the whole area of 21 ha was cultivated in
1954. In spring 2004 the area was covered by stub-
ble fields after barley, except in SE where some
plots (in total approximately 75 by 75 m) with non-
harvested barley were left. The site is free from
disturbance from human activities and is the only
agricultural area of the Ume River delta having an
intact connection with the estuary without barri-
ers such as roads and other infrastructure.

Feeding site B — Degernds SE

The low-lying southwestern part of this area is an-
nually inundated to a similar extent as the west-
ern part of site A. During springs with a rapid
snowmelt, a pond of several hectares extension is
formed here. During spring 2004 the pond reached
an intermediate extension, in comparison with the
springs 2000—2003. The rest of the area is gener-
ally very moist throughout the staging period of
swans and geese. The area is used for agricultur-
al production of cereals and hay. In spring 2004
more than half of the area was covered with stub-
ble fields after barley (Figure 1). The area with the
pond in southwest was used as a hay field and the
rest of the area was ploughed. Sources of distur-
bance of the site are mainly traffic at the paved
road in the north and activities at houses along the
gravel road to the western part of the area.

Feeding site C — Stocke

In spring 2004, cut hay fields covered the southern
two thirds of the area, and the northern one third

was covered by mainly non-harvested hay mixed
with oats (Figure 1). There was a small plot of pas-
ture with grazing horses close to the fields in the
western part. The area close to the small stream
was partly flooded during the peak staging period
in spring 2004. The site is narrow in east-west di-
rection, but quite extensive in north-south direc-
tion. The disturbance is restricted to activities by
the farmer living west of the site. Forest edges and
a small ridge shelter the area from houses in the
village Stocke.

Feeding site D — Degernds N

Only occasionally, during springs with a rapid
snowmelt in short time, the fringes along the
stream Degernédsbacken are inundated at this
slightly higher positioned area. In the northern
part about half of the area was covered by stub-
ble fields after harvesting barley and the other half
was covered by ploughed fields (Figure 1). Closer
to the road in the south, hay fields were mixed with
ploughed fields. The fields in the area are situated
quite far away from gravel roads and houses along
these roads, and the human disturbance is consid-
ered low. The eastern part may be negatively im-
pacted by noise from Umea airport.

Feeding site E — Degernds W

This upland is almost never inundated. The area
was covered by mainly cut hay fields and autumn
sown cereal fields north of the paved road, and
ploughed fields south of the road (Figure 1). There
were some small plots of non-harvested hay fields
mixed with oats in the northern part of the area.
The area is quite large and except from distur-
bance from traffic on the paved road, and some
smaller gravel roads with occasional human activ-
ity, the absence of nearby houses results in a quite
small rate of disturbance from humans.

Feeding site F — Obsladan/T-vigen

This is a large area that is highly exposed to wind
and sunshine, and therefore its soils become bare
early in the staging period. Often there is an ex-
tensive flooding in the central part of the area,
along a major ditch, and up to several thousands
of dabbling ducks may use the area during early
spring. Often the wet fields cannot be ploughed
in autumn, and therefore stubble fields and/or hay
fields in general cover the low-lying terrain. This
was also the case in spring 2004 (Figure 1). The
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Table 1. Total feeding time (number of birds multiplied by 15 hours of estimated feeding time per day) at seven

sites at the Ume River Delta Plains.
Total fédosékstid pa sju fodosoksplatser i Umedeltat.

A. f fabalis  C. cygnus G. grus A. anser Total
“bigfour”
km* 1000 % 1000 % 1000 % 1000 % 1000 %
hours hours hours hours hours
Locality (ha®)
A Skiret (21) 09 916 32 473 33 352 31 82 12 182.3 30
B Degernis SE (46) 14 58.5 21 371 26 262 23 41 5.8 1259 21
C Stocke (7) 2.1 513 18 235 6 0 0 5.6 79 804 13
D Degernis N (8) 30 122 43 07 0.5 164 14 55 79 348 5.7
E Degernds W (16) 3.1 74 2.6 88 6.2 0.09 0.1 5.6 80 219 3.6
F Obsladan
/T-véagen (91) 48 477 17 12.6 8.8 36.2 31 221 32 118.5 20
G Robiacksdalen (4) 7.6 10.1 36 134 93 09 0.8 189 27 432 7.1
100 100 100 100 606.9 100

* Distance to night roost in Visterfjarden. Avstdnd till nattplatsen i Viisterfjdirden.
® Estimated area in ha utilised for feeding during spring staging 2004. Berdknad areal i hektar som nytt-

Jjades for fodosok under varrastningen 2004.

exposure to wind and sun restricts the flooding
generally to a very short period of time and in the
second half of the staging period the land is gener-
ally quite dry. The site is the by far largest open
area without major roads in the whole Ume River
delta plains, and except for farming activities the
rate of disturbance from humans is low.

Feeding site G — Robdcksdalen

This upland area situated north of the E4 highway
is the first to show snow-free patches in spring,
but it is never inundated. Because the area is large
and highly exposed to wind and sun it dries up
early. In spring 2004 cut hay fields and ploughed
fields highly predominated, with only a couple of
small stubble fields close to the village of Roback
(Figure 1). Apart for the high noise level from the
highway, the major source of disturbance is riding
and hiking people along the gravel roads.

Results

In Table 1 numbers of total feeding hours for the
four studied bird species are reported for the seven
most important feeding sites (A—G). The loca-
tions of feeding sites are illustrated in Figure 2.
The most important site for the Taiga Bean Goose
(32% of total feeding time), the Whooper Swan
(33%) and the Eurasian Crane (31%) was Skéret
(site A). For Greylag Goose the site F (Obsladan/
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T-vdgen) was most important (32% of total feed-
ing time).

Taiga Bean Goose

The total number of spring staging Taiga Bean
Geese in spring 2004 was quite similar to the
springs of 2002-2003, and a conservative esti-
mate suggests that at least 2500 individuals used
the area in 2004 (Skyllberg et al., unpublished
material). The Taiga Bean Goose showed a strong
preference for feeding sites A, B, C and F (Table
1). In Figure 2, these numbers of feeding hours at
different sites are illustrated.

During the first week of staging, a maximum of
115 Taiga Bean Geese were feeding at site G. The
geese utilize this area since it gets snow free early,
but later, when bare ground is visible at sites A,
B and F, they abandon site G. As can be seen in
the Appendix (Table A), locality F was the most
important feeding site on 17-18 April, but num-
bers dropped quite dramatically during the period
21-24 April. This pattern, with larger number
of Taiga Bean Geese at the major northern feed-
ing site (F) in the first half of the staging period,
followed by a concentration to the southern sites
(A and B) when the spring proceeds, is more or
less pronounced every year. The reason is that the
snow melts first at the northern, more open and ex-
posed feeding sites. Flooded areas appear at site F
when the snow cover is still quite deep at fields of
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Figure 2. Roosts in the Ume River Delta: Visterfjirden (I) and Osterfjirden (1), and feeding sites (A—G) in the plains used
by Taiga Bean Goose, Whooper Swan, Greylag Goose, and Eurasian Crane during spring staging in 2004.

Nattplatser i Umedeltat, Viisterfjdrden (I) och Osterfjirden (1) samt fodosiksplatser (A—G) for taigasidgds, sangsvan,
gragds och trana inom det angrdinsande sldttlandet.
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Figure 3. Relative importance of the different sites A-G
for feeding Taiga Bean Goose. A = Skiret, B = Degernis
SE, C = Stocke, D = N. Degerbicken, E = Degernds W, F =
Obsladan/T-vdgen, and G = Robicksdalen.

De olika fodosdksplatsernas (A—G) relativa betydelse for
taigasddgas. A = Skdret, B = Degernds SE, C = Stocke, D
= Degernds N, E = Degernds W, F = Obsladan/T-viigen,
and G = Rébdcksdalen.
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Figure 5. Relative importance of the different sites A—G
(explained in Figure 3) for feeding Eurasian Crane.

De olika fédosoksplatsernas (A—G; forklarade i Figur 3)
relativa betydelse for trana.
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Figure 4. Relative importance of the different sites A—G
(explained in Figure 3) for feeding Whooper Swan.

De olika fédosdoksplatsernas (A—G; forklarade i Figur 3)
relativa betydelse for sangsvan.

sites A and B which are shadowed by forest edges.
Also site E could be frequently used early in the
staging period in some years. After some time the
frost in the soil disappears at the northern sites and
the sun and wind dries up the ground, making the
sites less attractive, especially for the Taiga Bean
Goose and the Whooper Swan. These two species
therefore concentrate their foraging to the south-
ern parts, where the late snow melt keeps parts of
the fields moist and partly flooded a longer period
of time. Despite this general pattern, it should be
noted that localities A and B hold a significant
portion of Taiga Been Geese throughout the whole
staging period (c.f. Appendix, Table A).

At site B the geese utilized the stubble fields
with a marked concentration to the southwest part
which is quite inundated. This part of feeding site
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Figure 6. Relative importance of the different sites A—G
(explained in Figure 3) for feeding Greylag Goose.

De olika fodosoksplatsernas (A-G, forklarade i Figur 3)
relativa betydelse for gragds.

B is quite remotely situated and sheltered from
possible sources of disturbance (roads and hous-
es). Note that the stubble fields in the northern part
of site B, which was situated within 200 m from
the paved road, were not utilized by any of the four
species. At site C the number of Taiga Bean Geese
(as well as of Whooper Swans) was greater than
normal in 2004. The reason for this was probably
local hydrological variations, resulting in more ex-
tensive flooding than normal. Part of the area in
addition had non-harvested hay mixed with oats
that might have been attractive for the birds. The
geese were, however, mostly seen on the inundat-
ed parts of the cut grassland (cf. Figure 1 and 2).
The relative importance of the different sites for
the Taiga Bean Goose is illustrated in Figure 3.



Whooper Swan

The choice of feeding sites of the Whooper Swan
followed a similar pattern as the one for the Taiga
Bean Goose, but with an even more pronounced
concentration to the southern part of the plains. At
the feeding sites A, B and C, 75% of all “Swan
hours” were encountered (Table 1). The relative
importance of the different sites for Whooper
Swans is illustrated in Figure 4.

FEurasian Crane

The Eurasian Crane mainly utilised two parts
of the plains: sites A+B and site F. The Eurasian
Crane is easily disturbed by man and therefore
chose large, open fields like sites F and B, or in-
termediately sized fields surrounded by sheltering
trees/forests, like site A and site D. Interesting to
note is that site C did not attract any cranes at all,
except for a pair of local breeders. This field likely
was too small for the cranes, thus making them
feel insecure when feeding. The sensitivity of
Eurasian Cranes for disturbance by roads and hu-
man activities is clearly seen by the low number of
feeding time at sites E and G. The relative impor-
tance of the different sites for the Eurasian Crane
is illustrated in Figure 5.

Greylag Goose

The Greylag Goose had very different preferences
when it comes to foraging in the Ume River delta
plains, as compared to the other three species. The
Greylag Goose is the only species of the “big four”
that is concentrated to the northern part of the area
throughout the staging period. It apparently prefers
to feed on relatively dryer land, preferentially with
cut hay fields. Furthermore, the Greylag Goose is
not so easily disturbed by human activities and
may use fields closer to houses and roads. These
demands and tolerances made sites F and G most
attractive for the Grey-lag Goose (Figure 6).

Discussion
Comparison with previous springs

The high concentration of the Taiga Bean Goose
at feeding sites A and B, as well as at the roost
Visterfjarden, was even more pronounced in the
three preceding years 2001-2003 (Skyllberg &
Hansson 2001; Hansson & Skyllberg 2002; Sky-
llberg et al. 2003; Skyllberg & Hansson 2004).
Even if systematic daily counts of feeding birds

were not conducted on a regular basis 2001-2003,
complete counts were conducted each year during
the peak migration (Table 2), as well as regular
counts at the night roost.

The unusually warm spring in 2002 dried up the
northern and central parts of the plains quickly.
Because of that almost no Taiga Bean Geese were
using the northern feeding sites during the peak
of the staging period (Table 2). As a matter of
fact, the latest observation of foraging Taiga Bean
Geese at site F was seven individuals as early as
on 20 April in spring 2002. In 2003, the staging
period was later and extended longer than in 2004,
due to variable and cold weather, and 1020 Taiga
Bean Geese were counted at the night roost as late
as on 2 May (Skyllberg et al. 2003). In the begin-
ning of the staging period the geese were spread
out and 238 were counted at site F on 17 April,
500 at site E on 18 April, and 204 at site D on 18
April. After that date, however, almost all Taiga
Bean Geese were concentrated to feeding sites A

Table 2. Maximum day-counts of Taiga Bean Goose
Anser f. fabalis in the Ume River Delta Plains during
the peak migration in spring 2001-2003. Percentage
of individuals using sites A, B, and the roost at Vis-
terfjirden is given in parenthesis.

Dagsmaximum av taigasddgdss i Umedeltat under
strdcktoppen vararna 2001-2003. Procent individer
som nyttjade fodosékslokalerna A, B och nattplatsen
i Visterfjdrden anges inom parentes.

April 28  April 23 April 26

2001° 2002° 2003¢

Visterfjarden roost 30 930 823
A Skiret 360 675 303
B Degernés SE 272 310 118
C Stocke 110 ? ?
D Degernds N 68 0 0
E Degernds W 360 0 0
F Obsladan /T-vagen 195 0 26
G Robicksdalen 0 0 0
Total 1395 (47) 1915 (100) 1270 (98)

* Inventory by the regional ornithological society
VOF 6:30-8:00 local time. Inventering utford av
Visterbottens Ornitologiska Férening 6:30—8:30
lokal tid.

® Inventory by 3—4 persons 11:00-13:00 local time.
Inventering utférd av 3—4 personer 11:00—13:00 lo-
kal tid.

¢ Inventory by the regional ornithological society
VOF 6:30-8:00 local time. Inventering utférd av
Visterbottens Ornitologiska Foérening 6:30—8:30
lokal tid.
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and B, and to the roost at Visterfjarden. Thus, the
pattern reflected by the count at peak migration
during 2003 (26 April) was quite representative
for two thirds of the staging period. In 2001 the
weather was colder and the Taiga Bean Goose uti-
lised a larger area of the plains also during peak
migration. Note especially that site E was used in
2001 to a larger extent than the other years, due
to moister conditions (late snow melt and several
days with rain) and presence of more stubble fields
in that area.

Another major difference in the geographical
distribution of the Taiga Bean Goose between
2004 and previous springs was the more intensive
use of the roost in Visterfjarden during daytime
in 2001-2003 (Table 2). During spring 2004, the
roost at Visterfjarden was covered with ice (with-
out potholes) and cold snow during most of the
staging period, and Taiga Bean Geese were only
occasionally seen at the roost during daytime.
Only in the very end of the staging period, when
maximum 500 birds were left, Visterfjairden was
used for longer stays during daytime. This was
quite different from springs in the period 2001—
2003, when large numbers of Taiga Bean Geese
were seen roosting and drinking at Visterfjarden
several times a day during peak migration (Skyll-
berg & Hansson 2001; Hansson & Skyllberg 2002,
Skyllberg et al. 2003).

Selection of feeding crops by the Taiga Bean
Goose

Results from spring 2004 suggest that the Taiga
Bean Goose prefers stubble fields during its
springtime roost in the Ume River Delta, but also
non-harvested, partly flooded fields of barley and
hay mixed with oats attracted the Taiga Bean
Goose. At feeding site A, a small plot (approxi-
mately 75 by 75 m in size) with non-harvested bar-
ley was left. This plot was the first to be exposed
during spring (snow melting was enhanced by the
standing straws), and there was a concentration
of mainly Whooper Swans and Eurasian Cranes
to the spot initially. However, when the snow dis-
appeared from the rest of the feeding site A, no
difference in feeding intensity could be observed
between the area with non-harvested barley and
ordinary stubble fields.

Even if the Taiga Bean Goose seems to prefer
stubble fields and non-harvested fields, the com-
position of the actual food intake at the fields is
still uncertain. Very little is known about the food
demand of Taiga Bean Goose prior to the breed-
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ing period (Pirkola & Kalinainen 1984). In a study
from lake Takern, Sweden, stubble fields (27%),
fields with autumn sown cereals (35%) and fields
with wheat that had not been harvested (36%) were
the most frequently used feeding habitats in spring
(Nilsson & Persson 1984). At lake Osten, southern
Sweden, stubble fields (10% one year 57% the fol-
lowing year), fields with non-harvested oats (44%
and 0%), autumn sown cereals (22% and 16%),
and grassland (8% and 24%) were the most com-
monly used habitats in spring. Based on these
results, Nilsson & Persson (1984) concluded that
the Taiga Bean Goose seems to adapt to the feed-
ing habitats available, even if the food itself has
not been identified. Furthermore, the big variation
(seasonal and spatial) in types of sites available for
the geese, in the material from Nilsson & Persson
(1984), makes generalisations very difficult. Also,
more recent studies at wintering sites confirm that
the Taiga Bean Goose is very adaptive and may
feed on different crops depending on what is avail-
able (Nilsson & Persson 2000). However, these
results cannot easily be extrapolated to northern
spring staging sites since the food requirement for
the geese may be very different in the crucial pe-
riod prior to breeding.

Distance between feeding sites and roost of the
Taiga Bean Goose

Given that stubble fields were quite evenly spread
all over the cultivated part of the Ume River delta
plains in 2004 (Figure 1), the significant (r>=0.42,
p<0.05), negative relationship obtained between
the distance of feeding site to roost and the total
number of feeding time (Figure 7) reflects other
needs or demands of the Taiga Bean Goose. On
the basis of the results from 2004, as well as of
observations in 2001-2003, we hypothesize that
these needs are:

1) a minimum distance between feeding sites and
the night roost

2) a minimum of disturbance by man

3) a certain degree of moisture or flooding at
feeding sites

All three properties are very well expressed at
Skiret (feeding site A). Also sites B and C are situ-
ated quite closely to the roost, both sites are quite
undisturbed, and parts of the fields at both sites
were inundated in 2004. Based on subjective, vis-
ual observations, the inundation should not neces-
sarily create large flooded areas. Better is a patchy,
mosaic structure with small areas or pools of open
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Figure 7. Relationship between total feeding time for Taiga
Bean Goose and distance to the roost in Visterfjirden.
Samband mellan total fodosokstid for taigasddgds och av-
stand till nattplatsen i Viisterfjdrden.

water mixed with moist and dryer parts on the
stubble fields. Likely, the lack of inundated, moist
soils was the main reason for only small numbers
of Taiga Bean Geese using feeding site D, despite
its large area of stubble fields (Figure 1). Another
factor at site D may be noise impact from Umed
airport. Apart from temporary inundation, the
large size, with a good overlook, likely makes site
F advantageous from a disturbance point of view.
The fact that this feeding site is abandoned when it
dries up clearly indicates that the distance and/or
the wetness are crucial factors. Maybe the absence
of feeding Taiga Bean Geese in the area south-west
of feeding site E and west of lake Stocksjon is the
best indication for the distance to the roost being a
critical factor. In both these areas there are many
stubble fields with varying moisture. Perhaps the
fields west of lake Stocksjon are too small for spe-
cies sensitive for disturbance such as the Taiga
Bean Goose, and surrounded by to many houses?
It should be noted that the utilized site at great-
est distance from Visterfjirden (feeding site G)
is located 8 km away from the night roost. Again,
this site is only used when there are few other sites
available due to snow cover.

The importance for the geese to minimize
the distance between feeding site and roost has
been verified in several studies. In the Vomb-
sjon-Krankesjon wintering areas in Skéne, south
Sweden, Nilsson & Persson (1984) found that the
Taiga Bean Geese not only adjusted the feeding
according to availability of food supply, but also
selected feeding areas depending on the distance
to the night roost. On average the distance was
shortest in spring and longest in winter. In May,

the mean distance was 2.5 km, in April 3.2 km,
and in January—February 7.4-10.6 km. Out of
20 areas in southern Sweden with wintering and
spring staging Taiga Bean Goose, all except one
had major feeding grounds within 2 km from the
roost. Eight areas showed a maximum distance of
4 km between roost and feeding grounds, and only
eight areas showed a distance to the most remotely
situated field of 8—10 km. No area had an identi-
fied feeding site situated more than 10 km away
from the roost. In a recent study from lake Tak-
ern, conducted during spring staging in 2003 and
2004, the distance between the lake and the feed-
ing site for Taiga Bean Geese was maximum 3 km
for 15 out of 17 feeding sites. The remaining two
feeding sites were situated 3.5 and 6 km from the
lake (Anon. 2004). The distance was on average
slightly longer in autumn. Based on these data, it
can be concluded that the distances between the
roost and feeding areas is a key factor for the se-
lection of roost/feeding areas. One obvious reason
for this is that the loss of time for feeding is small-
er the shorter the distance the birds need to cover
between roost and feeding areas. Furthermore,
longer flights cost energy. This holds both for
flights caused by disturbances and flights caused
by needs (for water and rest).

As stressed by Mooij (1993), the night roost is
probably the single most important factor for the
geese in a staging and wintering area. Based on
the very strong link between roost and neighbour-
ing feeding sites Mooij states: “Any kind of human
disturbance at the night roost can chase the geese
away for weeks. Because there are very few sites
suitable for roosting geese, disturbing the goose
roost means that a whole area will be deserted
by the geese. Several complexes have only one
roost. Every kind of human activity must be fore-
stalled”. Based on these experiences, it is obvious
that proper management of the roost site at Vister-
fjarden and the frequently used feeding sites close
to the roost is of utmost importance for the Taiga
Bean Goose in the Ume River delta plains, as well
as for maintenance of the population.

Disturbance and local movements

In this study, movements of the birds during the
day were not considered. Of course, giving each
feeding site one number of feeding birds each day
is a simplification of a more complicated pattern.
Even if birds were observed to move during day-
time, mainly because of disturbances, the number
of birds using a certain feeding site over time was
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quite stable, as reflected by counts made several
times during a day, or subsequent days. After
strong disturbance, Taiga Bean Geese and Eura-
sian Cranes most often fly to the roost and stay
there for a period of time (often 20—-30 minutes),
and then return to the feeding site again. Thus, the
birds most often return to the same feeding site
after disturbance, a pattern also seen for Taiga
and Tundra Bean Geese in the Lower Rhine area
(based on studies of 2 million geese in 800 flights;
Mooij 1993). A similar pattern has been observed
for Brent Geese feeding on pasture (Riddington et
al. 1996). Whooper Swans and Greylag Geese are
not as easily disturbed as the other two species,
and movements among or within feeding sites,
especially for the Whooper swans, are therefore
often only for short distances. Thus, based on sev-
eral years of experience from our area, we believe
that even if data on the diurnal variation had been
incorporated and used to determine an integrated
number for each feeding site each day, the results
of the relative importance of the different feeding
sites would not have changed significantly.

The distribution pattern of the Taiga Bean
Goose in the Ume River delta plains may be inter-
preted in terms of minimizing the distance to the
roost and maximizing the distance to the nearest
source of disturbance. In the Lower Rhine valley,
the White-fronted Goose Anser albifrons and the
Bean Goose actively select feeding sites situated
as far away as possible from disturbances such as
regularly used roads and buildings (Mooij 1993),
with a threshold at approximately 800—900 m. At
the Ume River delta plains this distance is fulfilled
at site A and F, and largely at site B, C and D. The
distance to nearby houses is only approximately
600 m at site C, but forest edges in between may
function as a shelter. An inspection of the map in
Figure 1 reveals that there are very few fields with
a distance of 500 m and more from regularly used
roads and houses that are not already utilised by
the geese in the Ume River delta plains. If also the
need for the geese to minimize the flight distance
is taken into consideration, the demand for proper
management and protection of the area from new
sources of disturbance is obvious.

Conclusions

On the basis of the results from 2004, as well as
from observations in 2001-2003, we conclude that
the Taiga Bean Goose choose stubble fields, non-
harvested fields, and occasionally cut hay fields
that are: (1) located at a minimum distance from
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the roost, (2) have a certain degree of moisture (in-
undation), and, most importantly, (3) is affected
by a minimum of human disturbance. Based on
the detailed inventory in spring 2004, as well as
on experiences from previous years, we conclude
that sites A and B for many reasons are the most
important localities for the Taiga Bean Goose and
the Whooper Swan in the NATURA 2000 site
Ume River Delta and Plains. For the Eurasian
Crane sites A, B and F are of equal importance,
and for the Greylag Goose, site F is the single
most important feeding area. A recommendation
of the cultivation activities in the Ume River Delta
plains should be directed towards maintenance of
sufficient availability of stubble fields in these lo-
calities, and that no action is taken to improve the
drainage. On the opposite, it would be very benefi-
cial for wetland birds if the drainage is temporar-
ily restricted during spring staging. The limited
number of non-disturbed feeding sites requires
that no additional sources of disturbance should
be allowed in the NATURA 2000 site.
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Sammanfattning

Béde den skandinaviska populationen och vérlds-
populationen av taigasddgas Anser f. fabalis har
under de senaste 50 aren visat en vikande trend
(Nilsson m fl. 1999), dven om kunskapen om stor-
leken pa den skandinaviska populationen begrian-
sar sig till kvalificerade gissningar. Under ca tre
veckor i april och maj hyser Natura 2000-omradet
Umeilvens delta och slitter regelbundet ca 65%
av de taigasddgdss som under varstriacket rastar i
norra Norrlands kustland (Skyllberg m.fl. 2003).
Kunskapen om de krav som taigasddgésen stiller
pa de rastplatser som nyttjas under vérstricket,
speciellt pa nordliga latituder, &r mycket knapp. Det
géller bade fodokrav, krav pé nattplats samt stor-
ningskdnslighet. Studier av spetsbergsgas Anser
brachyrhynchus och sndgés Anser caerulescens
atlanticus under varperioden innan hickningen
har visat att god tillgang pa foda och ostdrda rast-
betingelser dr avgorande for hickningsframgéing-
en (t.ex. Gauthier m.fl. 1992, Madsen 1995). Mooij
(1993) har dessutom poidngterat betydelsen av att
nattplatsen ar ostérd samt nirheten mellan rast-
plats och goda och fodosdkslokaler. Studier i dver-
vintringsomraden i1 s6dra Sverige och i Rhendalen
visar att avstandet mellan nattplatsen och huvud-
sakliga betesfilt vanligen understiger 4 km.

I syfte att oka kunskapen om taigasddgasens
krav och behov under den kritiska vérrastnings-
perioden, kartlades taigasddgdssens val av betes-
falt i Umedeltats sldttomrade under 2004. Som
jamforelse studerades dven gragiss Anser anser,
sangsvan Cygnus cygnus och trana Grus grus. De
fyra arterna rdknades systematiskt pd samtliga
kidnda fodosokslokaler vid fem tillfdllen. Dagar
ddremellan insamlades data fran fodosokslokaler
pa ett mer osystematiskt vis; dessutom nyttjades
kontrollerade uppgifter rapporterade till Svalan.
Dagar utan noterat antal pa en specifik lokal an-
gavs ett virde genom linjér intra- eller extrapole-
ring. Samtliga data redovisas i Appendix. Antalet
individer multiplicerades med 15 timmar av f6-
dosdk per dag vilket resulterade i en totalsumma
per fodosokslokal och art (Tabell 1). Upptradan-
det av fodosdkande giss, svanar och tranor pa de
sju identifierade fodosokslokalerna inom omradet
analyserades i relation till typ av markanvdndning
och groda (Figur 1), avstand till nattplatsen, mark-
fuktighet samt stérningsbild.

Taigasddgédsen visade en hog preferens for tre
omraden (lokal A, B och C) som alla dr lokalisera-
de inom 2 km fran artens enda nattrastplats i om-
radet (Visterfjarden). Den bista fodosokslokalen
(lokal A — Skairet) stod for 32%, lokal B stod for
21% och lokal C for 18% av den totala f6dosoks-
tiden i sldattomradet (Tabell 1, Figur 2 och Figur
3). Samtliga tre lokaler var fuktiga med inslag
av mindre dversvimmade omrdden lings diken
och vattendrag. Félten inom lokal A och B domi-
nerades av stubbdkrar efter korn, medan lokal C
bestod i huvudsak av skdrdad vall samt inslag av
oskordad vall med inblandad havre. Utover dessa
tre omrdden nyttjades de storsta sammanhédngan-
de félten i Umedeltats sldttomrade (lokal F), vilka
i hog grad ticktes av stubbdkrar efter korn. Aven
detta omrade 6versvimmas regelbundet i borjan
av rastperioden. Omrédets Oppna karaktdr gor
dock att marken snabbt torkar ut, vilket gor falten
mindre attraktiva for taigasddgissen. Generellt
utnyttjar taigasiddgasen de nordliga betesfilten
(G och F) tidigt under rastperioden, medan en allt
storre koncentration sker till de sddra betesfélten
efter hand (A, B och C). Detta monster foljer i
stort sndosmaéltningens forlopp i omrédet.

Sangsvanen visade ett liknande monster som
taigasddgasen, men tyngdpunkten till lokalerna
A, B och C var dnnu mer markant med 75% av den
totala fodosokstiden (Figur 4). Tranan nyttjade i
princip tva delomraden av sldttomradet: lokalerna
A+B samt lokal F (Figur 5). Troligen viljer tranan
betesfilt i hog grad utifran dess storningskanslig-
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het. Filten inom omrade A+B dr avsides beldgna
eller avskdrmade fran vigar och hus, dessutom ar
félten ganska stora och faror upptécks latt. Lokal
F ér det storsta sammanhingande omrdden med
félt, dar stora flockar av tranor kan kdnna sig tryg-
ga. Gragédsen uppvisade ett monster som avvek
fran de tre andra arternas. Aven om grigiss sigs
i utkanten av siddgéasflockar hér och var, foredrog
arten de nordliga betesfélten, och da foretradesvis
slagen vall (Figur 6). Denna art dr mindre stor-
ningskénslig och visar en preferens for vall dar
grés dr den viktigaste fodan.

En jimforelse med vararna 2001-2003, da orga-
niserade rikningar gjordes i Visterbottens ornito-
logiska forenings regi vid négra tillfdllen bekraf-
tar taigasddgdsens preferens for betesfdlt inom
omrade A och B. Faktum ér att vid de rdkningar
som utfordes under kulminationen av varrastning-
en 2001, 2002 och 2003 uppeholl sig 47%, 100%
respektive 98% av taigasddgdssen inom omréade
A, B och pa rastplatsen i Visterfjarden (Tabell
2). En skillnad mot varen 2004 var att rastplat-
sen i Visterfjarden utnyttjades mer dagtid under
vararna 2001-2003, troligen beroende pa att isen
spruckit upp i fler vakar dessa ar da gdssen rastade
lite senare i april.
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Taigasddgdsens totala fodosokstid per fo-
dosdkslokal visar en signifikant (p<0.05), negativ
korrelation med avstandet till nattplatsen i Vis-
terfjdrden (Figur 7). Eftersom det fanns gott om
stubbfilt med varierande fuktighet i hela sldttom-
radet indikerar sambandet att andra omstandighe-
ter dn fodovalet var avgorande for val av betes-
falt. Analys av de faktorer som Overensstimmer
eller skiljer sig mellan lokaler som nyttjas och inte
nyttjas utmynnar i hypotesen att taigasddgasen:
(1) minimerar avstandet till nattplatsen, (2) kréver
viss grad av fuktighet pé betesfélten, samt (3) vil-
jer filt med minimal storning.

Vi rekommenderar att skdtseln av Natura 2000-
omréadet inriktas mot att bibehélla en tillracklig
andel stubbdkrar (d.v.s. undvika hostpljning),
speciellt for de fodosokslokaler som ligger nér-
mast nattplatsen, samt att ytterligare drénering
av omrddet forhindras. Tvirtom borde atgdrder
som begridnsar avrinningen under varrastnings-
perioden ekonomiskt stimuleras. Det redan idag
begrinsade antalet betesfilt som dr ostorda fran
végar och hus maste bibehallas och var beddm-
ning dr att nya storningskillor inte kan accepteras
i Natura 2000-omradet om taigasddgéasen skall
kunna vidmakthélla sin status i omradet
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ORNIS SVECICA 15: 89-96, 2005

Booverlevnad hos strandingshickande vadare: den relativa
betydelsen av predation och trampskador av betesdjur

Nest survival among waders breeding on coastal meadows: the relative
importance of predation and trampling damages by livestock

RICHARD OTTVALL

Nest survival among eight wader species Charadrii
in relation to densities of grazing livestock (02 live-
stock/day/ha) was investigated on Oland, southeastern
Sweden in 2004. When analysing a pooled data set of
173 nests, nest survival was not related to densities of
livestock. Only six nests were destroyed from trampling
by livestock and the estimated trampling risk of nests
was low. Another analysis of 122 nests produced signifi-
cantly negative relationships between nest survival and
initiation of incubation. Nests were depredated more of-
ten later in the season. Nest survival was not related to
livestock density or to vegetation height at nests. May-
field estimates of hatching success were 2—21% for four
of the different wader species. The highest hatching
success was found in Lapwing Vanellus vanellus (21%)

Abstract

and Ringed Plover Charadrius hiaticula (20%), and the
lowest in Oystercatcher Haematopus ostralegus (2%),
while Redshank 7ringa totanus had intermediate hatch-
ing success (11%). This study indicates that, at current
grazing management, predation has a higher relative
impact on nest survival of waders breeding on coastal
meadows compared to direct and indirect effects of
grazing animals.
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Inledning

Manga av de vadare som hickar pa stranddngar
har minskat i antal i sédra Sverige under senare
tid (t.ex. Johansson 2004). Strandidngarna har
ofta en ladng historia som betesmarker, fraimst for
sommarbete for kor. Betestrycket skapar forut-
sattningar for en rik fagelfauna och flera arter dr
helt beroende av betade strandéngar for deras fort-
satta existens i landet. For andra arter har betade
strandingar framstatt som en viktig biotop alltef-
tersom jordbruksmarken har intensifierats genom
utdikningar och sammanslagningar till stérre bru-
karenheter. Ingen annan biotop i landet kan upp-
visa liknande hoga titheter av olika vadare som
betade strandédngar.

Forvaltande myndigheter har gjort stora in-
satser for stranddngarnas bevarande i form av
olika skotselatgirder och betesstdd. De nationella
betesstoden har sedan 1995 ersatts av EU-stdd,
vilket till hélften finansieras av medlemslandet
sjalvt. Miljostod till betesmarker och slatterdngar
uppgick 2003 for hela landet till ca 700 miljoner

kronor och arealen betesmarker och slatteringar
som uppbringade miljostéd 6kade med 40.000
ha till sammanlagt drygt 430.000 ha mellan 2001
och 2003 (Jordbruksverket 2004). Trots detta ar
detaljkunskaperna bristfilliga om hur stranddng-
arna skall skotas for att uppnd de bésta forutsétt-
ningarna for fagelfaunan (Johansson m.fl. 1986,
Jordbruksverket 1998).

Vegetationshdjden paverkar tdtheten av hick-
ande vadare och det ar darfor viktigt att skapa de
réitta betesforutsittningarna for att dstadkomma
bra bo- och fdodosoksplatser (Jordbruksverket
1998). Rekommenderade tétheter av betesdjur for
svenska forhallanden dr maximalt 2-2,5 betande
kor/ha, med tilldgget att djuren inte bor slédppas ut
pa dngarna forrin tidigast i slutet av maj, efter det
att en stor andel vadarkullar har klackt (Alexan-
dersson m.fl. 1986). Men for arter sasom rodbena
Tringa totanus och brushane Philomachus pugnax
overlappar betesperioden med respektive arts ruv-
ningsperiod.

Det ar ett kédnt faktum att betande djur ibland or-
sakar skador pa bon hos markhéckande fagelarter.
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En omfattande studie fran Nederldnderna (Bein-
tema & Miiskens 1987) visade pa en nistintill
obefintlig klackningsframgéng hos flera arter va-
dare vid tétheter av 4—6 betande kor/ha. Den laga
bodverlevnaden orsakades framst av trampskador
fran de betande djuren. Huruvida indirekta effek-
ter av betesdjur kan paverka bodverlevnad och re-
produktion hos vadare dr mer oklart; mdjligen kan
betesdjuren stora faglarna under ruvningen, vilket
kan leda till en ldgre klackningsframgang p.g.a.
okad predation eller att bon Gvergivs (Shrubb 1990,
Hart m.fl. 2002). Betestrycket kan ockséa péaverka
vegetationens struktur och hdjd, och bon kan vara
mer sarbara for predation i en homogen och kort-
vuxen miljo jamfort med en heterogen miljo med
varierande vegetationshojder (Baines 1990).

Med utgangspunkt i den generella kunskaps-
brist for stranddngshickande vadare som finns i
Sverige ville jag undersoka betesdjurens direkta
och indirekta effekter pd bodverlevnad hos va-
dare. Studiecomradet utgjordes av havsstranddngar
pa Oland med olika titheter av betesdjur (0—2 djur/
ha). Sammantaget noterades en mycket lag andel
kldckta kullar, men merparten av boférlusterna
orsakades av predation som inte var relaterad till
tiatheten av betesdjur. Endast ett fital vadarbon
trampades sonder av betesdjuren och tramprisken
uppskattades som lag. Den laga kldckningsfram-
géngen dr oroviackande och kan vara en bidragan-
de orsak till observerade populationsminskningar
hos strandidngshéckande vadare.

Material och metoder

Studieomradet och metodik

I den hir studien efterstrdvades fallor med olika
betesregim, d.v.s. olika tétheter av betesdjur, samt
med varierande tid for betespasldpp. Trettiofem
betesfallor valdes ut pd olindska stranddngar,
men eftersom vadarbon inte kunde hittas i samt-
liga fallor vid det forsta besoket, aterstod 27 olika
betesfallor/hagar som besoktes vid flera tillféllen.
Detaljer kring de olika féllorna finns i Tabell 1.
Startdatum varierade mellan fallorna eftersom de
besoktes vid olika dagar, men efterstrivades att
vara sé lika som méjligt. Aterbesok gjordes med
5-13 dagars mellanrum. I flertalet fallor eftersok-
tes vadarbon vid tre eller fyra tillfdllen, i Ottenby
naturreservat gjordes upp till sju besok. I négra
fallor kunde inga aktiva bon hittas vid det forsta
aterbesoket och dirmed gjordes inga fler forsok
att hitta bon. Arealen for fallorna berdknades fran
satellitbilder eller med hjdlp av en GPS (Global
Positioning System).
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I varje falla letades nagra ldmpliga observa-
tionsplatser upp dar ett barbart gémsle kunde pla-
ceras for bra oversikt. Efter det att ruvande faglar
skramts upp frén boet gjordes observationer fran
gomslet av dtervindande féaglar. Minst 30 min
spenderades i gomslet vid varje tillfdlle och be-
roende pa vadarnas beteenden flyttades eventuellt
gomslet. For mindre féllor med fa vadarbon kunde
ett besOk vara i tva timmar. I storre omréaden, som
Ottenby och Stora Oren, krivdes &tminstone en
heldag for att uppna tillfredsstillande tickning.
For att minimera stérningarna spenderades maxi-
malt tvd timmar pd samma utsiktsplats, darefter
flyttades gomslet. En del bon upptécktes nér ru-
vande faglar stottes fran boet, andra bon hittades
av en ren slump nér observatdren passerade boet.
Dessutom hittades flera rédbenebon nér ett omra-
de kring ett funnet bo av tofsvipa Vanellus vanel-
lus fingranskades.

Vid alla funna bon noterades antalet dgg, och
for flertalet bon ocksa vegetationshéjden vid boet
och kullens ruvningsstadium. Vegetationshdjden
mittes genom att en tréskiva placerades vid boet
och fran fem meters héll noterades knéstaende
den hojd som var till hilften tackt av vegetationen
(Ekstam & Forshed 1996). Dérefter vindes traski-
van 180 grader och en liknande méitning gjordes
fran andra héllet. Medelvirdet av dessa tva mit-
ningar anvidndes vid senare analyser. Ruvnings-
stadiet noterades genom att ett 4gg fran varje kull
placerades i ett glas med vatten vartefter dggets
lutning i vattnet visade hur ldngt ruvningen var
géngen. Pa sa sitt kunde ett datum for ruvnings-
start respektive klackning uppskattas utifrdn en
skala utarbetad pa rodbena, men vilken fungerar
dven hos andra vadares dgg (Van Paassen et al.
1984). Aterbesdk gjordes 5—13 dagar efter forsta
besoket och framaét tills dess dggen var klickta,
forsvunna eller forstérda. Boets ldge markerades
inte ut pd ndgot sirskilt sétt i terrdngen, men de-
taljerade kartskisser for varje bo samt nyttjande
av GPS underldttade aterbesoken.

Statistiska analyser

Som enhet for betestryck anvindes antalet be-
tande djur/ha/dag. I flertalet hagar var antalet djur
konstant, men i ndgra hagar varierade antalet djur
vilket i dessa fall férsvarade beddmningen av be-
testrycket. Ottenby naturreservat var det omrade
som var mest besvérligt i detta avseende och dér
betraktades all betesmark som en félla. Stora
Orens fagelskyddsomrade var ett annat problema-
tiskt omrade, dédr vissa delar av arealen betades



Tabell 1. Datum for utsldpp av betesdjur och utrdkning av antal djur/dag/ha, tidsperiod for studien samt antal

analyserade vadarbon i respektive betesfalla.

Release date of livestock and number of livestock/day/ha, start and end dates for the study and number of wader

nests used in analyses for each meadow, respectively.

Omréade Utsldpp Start Slut  Yta (ha) Djur Tathet Djur/ Bon
dag/yta
Locality Release Start End Area  Livestock Density Livestock/  Nests
day/area
Beteby 10 maj 10 maj 14 jun 29,9 23 0,8 0,8 15
Bondingen <21 maj 21 maj 2 jun 88,0 68 0,8 0,8 2
Brottorp A 16 maj 12 maj 20 maj 6,7 4 0,6 0,3 1
Brottorp B 16 maj 12 maj 2 jun 11,0 19 1,7 1,4 2
Brottorp C 12 maj 20 maj 0 0 0 2
Broéttorp D <20 maj 20 maj 14 jun 22,7 23 1 1 4
Frosslunda 16 maj 6 maj 3jun 1050 51 0,5 0,3 4
Grisgard 13 maj 13 maj 14 jun 6,6 13 2 2 3
Grasgéard 13 maj 4 jun 0 0 0 1
Hulterstad 11 maj 19 maj 0 0 0 1
Hulterstad <11 maj 11 maj 19 maj 10,0 8 0,8 0,8 1
Hulterstad 15 maj 11 maj 3 jun 13,7 9 0,7 0,6 1
Kapelludden 12 maj 14 jun 0 0 0 6
Ottenby — slatter 2 maj 15 jun 0,0 0 0 0 5
Ottenby — betesmark 6 maj 2 maj 15jun  295,0 460 1,6 1,3 62
N.Seby <18 maj 18 maj 4 jun 15,0 23 1,5 1,5 1
S.Seby 4 maj 4 maj 18 maj 59,2 115 1,9 1,9 3
S.Segerstad A 10 maj 10 maj 14 jun 17,8 21 1,2 1,2 1
S.Segerstad B 14 maj 10 maj 14 jun 16,5 17,5 1,1 1,1 6
S.Segerstad C 10 maj 10 maj 14 jun 34,8 29 0,8 0,8 4
Skarlov 22 maj 6 maj 3 jun 10,2 21 2,1 0,4 5
Skarlov 9 maj 6 maj 14 jun 18,0 28,5 1,6 1,5 8
St.Oren 9 maj 2 jun 0 0 0 2
St.Oren 11 maj 9 maj 22 maj 11,3 12 1,1 1 2
St.Oren 9 maj 9 maj 22 maj 20,2 13 0,6 0,6 2
St.Oren 12 maj 9 maj 15 jun 70,0 70 1 1 27
St.Oren 12 maj 9 maj 15 jun 12,0 16 1,3 1 2

i mycket mindre utstrickning &n Ovriga delar. I
dessa fall gjordes darfor en uppskattning av betes-
trycket i samrad med respektive djurhallare. Det
vanligaste betesdjuret var olika raser av ndtkrea-
tur, men i ndgra hagar férekom ocksé histar eller
fartackor med lamm. Jag gjorde féljande omrak-
ning for att f4 enheten i betesdjur/ha/dag: 5 far=2
kalvar=1 hést=1 notkreatur. Ungdjur ar generellt
mer rorliga och lekfulla och kan dirfor tinkas
trampa sonder mer bon dn vuxna kor (Beintema
& Miiskens 1987) men hir har dessa betraktats
likvardigt.

Vid analyser av klackningsframgang anvéndes
en metod utarbetad av Mayfield (1975), dir san-
nolikheten, S, for att ett bo dverlever fran en dag
till ndsta rdknades ut enligt S=1-4/B, dir A=antal
prederade bon och B=antal observerade bodagar
(summan av alla dagar med aktiva bon). Klack-

ningsframgangen for enskilda arter uppskattades
som S*td dir botiden (tid for dggliggning + ruv-
ning fram till klickning) antogs variera mellan 26
och 30 dagar (Tabell 2). Bon antogs som kldckta
eller misslyckade halvvigs mellan de tva sista be-
soken oavsett om detta resulterade i att tva besok
med en veckas mellanrum riknades som 3,5 dag.
Vid analyser av predationseffekter pa bodverlev-
nad rdknades bon som forstordes p.g.a. trampska-
dor som lyckade fram till det uppskattade tillfdllet
for misslyckandet. Aktiva bon vid studiens slut
riknades ocksa som lyckade fram till sista obser-
vationstillfdllet. Standardfel fér S, fran vilka 95
% konfidensintervall erhélls, berdknades enligt
Johnson (1979) som kvadratroten ur det inverte-
rade virdet av B’/A(B-A).

Vid utrdkning av daglig trampskaderisk, T, an-
vindes endast bon som var placerade i fallor med
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Tabell 2. Artférdelning for de bon som anvindes i analyserna dér n star for antal bon (totalt 173 bon), KL for
antal kldckta bon, P for antal prederade bon, T for antal sondertrampade bon, KV for antal kvarvarande bon
vid studiens slut, obsdag for antal dagar som bon varit exponerade, S for daglig 6verlevnadssannolikhet for
ett bo, SE for standard fel, botid for uppskattad tid for dgglaggning samt ruvning, klack for skattad klack-
ningsframgang utrdknat som S upphdjt till artens ruvningsperiod inkl d4ggldggning samt inom parentes 95 %

konfidensintervall.

Species distribution of nests used in the analyses where n is number of nests, KL is number of hatched nests, P
is number of predated nests, T is number of trampled nests, KV is number of nests left at the end of the study,
Obsdag is number of exposed days, S is daily survival probability, SE is standard error, botid is estimated nest

time and Klack is estimated hatching success.

Art Species n KL P T KV Obsdag S SE botid Klick
Strandskata 25 1 22 2 182 0,879 0,0242 30 2,1(0,4-10,4)
Haematopus ostralegus

Skérflacka 7 1 5 1 41,5 0,879  0,0505 30 2,1 (0,0-58,3)
Recurvirostra avosetta

Storre strandpipare 16 4 10 1 1 166 0,940 0,0185 26 19,9 (7,0-54,2)
Charadrius hiaticula

Tofsvipa 74 27 44 3 866 0,949 0,0075 30 20,9 (13,0-33,4)
Vanellus vanellus

Roskarl 1 1 9

Arenaria interpres

Kérrsndppa 6 2 4 61,5 0,935 10,0314 26 17,4 (2,8-94,6)
Calidris alpina schinzii

Rodspov 4 4 21 0,809 0,0857 30 0,2 (0,0-56,1)
Limosa limosa

Rodbena 40 7 27 4 2 366,5 0921 0,0141 27 10,8 (4,7-24,4)

Tringa totanus

djur. Bon som prederades bedémdes som lycko-
samma fram till tillfdllet fér misslyckandet. Da-
remot beddmdes bon som forstérdes genom tramp
som misslyckade vid det uppskattade tillfdllet.
Daglig trampskaderisk, T, rdknades ut som 7=C/
B, diar C=antal trampskadade bon.

Vid jamforelser av S for olika arter anvéndes Z-
test enligt Hensler & Nichols (1981). For att kunna
relatera S till olika variabler anvindes en metod av
Aebischer (1999). Denna metod ir en utveckling
av Mayfield-metoden dir S kan modelleras med
logistisk regression (GLM, Generalized Linear
Models). Vid analyser var boet en enhet och re-
sponsvariabeln var s (antal lyckosamma dagar for
ett enskilt bo)=t+y—1 dir r=obsdagar for ett bo
och y=boets dde; klickning=1 och predation=0.
Den fulla modellen som anvéindes for bon dir
data for samtliga variabler insamlades sag ut pa
foljande sitt dér ¢ fortfarande var antal obsdagar
(antal binomiala forsok): s/t=djurtitheter (djur/
ha/dag)+vegetationshdjd vid boet+sdsong (ruv-
ningsstart).

Jag anvinde modulen PROC GENMOD i pro-
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grammet SAS 8.2 (SAS Institute 1996) med logit-
modell och binomial felstruktur. Eftersom skalpa-
rametern (devians/frihetsgrader>1) indikerade att
data behdvde justeras med en dispersionsparame-
ter anvéndes tillvalet PSCALE i GENMOD modu-
len. For att testa signifikansvirdet av variabler i en
modell anvdndes TYPE 3 kontraster.

Tabell 3. Medelvegetationshdjd (cm) med standard-
avvikelse (Sd) vid 122 vadarbon pi Oland.

Average vegetation height (cm) with standard devia-
tion at 122 wader nests on Oland.

Art Medelhgjd Sd
Kérrsnippa 7,9 2,7
Rodbena 73 3,3
Rodspov 5,9 4,1
Skérflicka 0,1 0,2
Storre strandpipare 0,7 1,0
Strandskata 0,6 1,1
Tofsvipa 2,0 1,5




Tabell 4. Effekter av olika variabler pa éverlevnad hos vadarbon pa Oland, 2004 vid modellering med GLM
(Generalized linear models). Estimat, standardfel, x> och P-vidrden presenteras for signifikanta respektive
icke-signifikanta variabler. Icke-signifikanta variabler inkluderas i modellen endast nér effekten av den va-

riabeln uppskattas.

Generalized linear models of effects of different variables on wader nest survival on Oland. Estimate, stan-
dard errors, > and P-values are presented for significant and non-significant variables. Non-significant vari-
ables are included in model only when estimating the effect of that variable.

Oberoende variabler Df

Independent variables

Estimat SE v P

Variabler i modellen

Variables in model

Ruvstart 1
Initiation of incubation

Ej inkluderade variabler

Variables not included in the model
Djurtéthet 1
Densities of livestock

Vegetationshdjd vid boet 1
Vegetation height at nest

-0,036 0,016 4,66 0,031

0,554 0,352 2,37 0,12

-0,006 0,044 0,02 0,90

Resultat

Tvé bon som 6vergavs under dgglaggningsstadiet
togs bort innan nédgra analyser gjordes. Darefter
aterstod 173 bon av sju olika arter till utrdkning
av klickningsframgang (Tabell 2). Medelvirdet
av vegetationshdjden vid boet varierade for de
olika arterna mellan 0 och 7,9 cm (Tabell 3). For
fyra fagelarter var materialet tillriackligt stort for
en uppskattning av kldckningsframgéngen enligt
Mayfield-metoden: tofsvipa, rodbena, strandskata
Haematopus ostralegus samt storre strandpipare
Charadrius hiaticula. Den uppskattade klack-
ningsframgangen varierade mellan 2-21% for de
fyra arterna. Konfidensintervall for S 6verlappade
mellan samtliga artpar utom mellan tofsvipa och
strandskata dir S var signifikant skilda at (Z=2,14,
p<0,05; p>0,10 for 6vriga kombinationer av art-
par). Eftersom jag for kommande analyser var
tvungen att sld ihop alla bon foér samtliga arter,
kunde en skev fordelning mellan bon av tofsvipa
och strandskata for olika djurtétheter paverka ana-
lysresultaten. Majoriteten av strandskatebona hit-
tades i Ottenby-omradet (17 av 25) och sex bon
(24%) hittades i fallor med djurtdtheter<1,0 ha.
Motsvarande siffra for tofsvipa var 26 bon (35%) i
tatheter<1,0 ha. Darmed sa verkade bona vara na-
gorlunda jimnt fordelade mellan olika tétheter.
Totalt trampades sex bon sdnder av betesdjur.
Dessutom trampades ett av fyra dgg sonder i ett
rodbenebo, dir resterande dgg overlevde fram till
kldckning. Tatheter av betande djur dir bon blev

sondertrampade varierade mellan 0 och 1,9 djur/
dag/ha, utan ndgon tendens till monster. I det enda
fallet med tdthet=0 blev ett rodbenebo sdnder-
trampat vid en forflyttning av kor mellan tva in-
tilliggande fallor. Den dagliga trampskaderisken
uppskattades for 143 bon till 5/1407=0,0036. For
rodbena med tre sondertrampade bon var risken
3/286=0,0105. Det motsvarar en klackningsfram-
ging hos rodbena péd ungefir 75% i fallor med be-
tesdjur och utan ndgon predation.

Eftersom data pé olika variabler saknades for
vissa bon testades forst sambandet mellan bodver-
levnad och djurtithet for att utnyttja ett s stort
material som mdjligt. Det fanns ingen signifikant
relation mellan bodverlevnaden och titheter av be-
tande djur (n=173, %*=0,41, p=0,52). For de bon
ddr samtliga uppgifter insamlats (n=122, Tabell
4) var bodverlevnaden inte signifikant relaterad
till djurtatheter (y>=2,37, p=0.12) eller till vegeta-
tionshojd vid boet (%*=0,02, p=0,90). Daremot var
bodverlevnaden negativt signifikant relaterad till
ruvstart, d.v.s. bon dir ruvningen inleddes senare
pa hickningssdsongen 6verlevde sdmre dn tidigt
pa sdsongen (y*=4,66, p=0,031).

Diskussion

I den hir studien noterades en mycket hog bo-
predation och den uppskattade kldckningsfram-
géngen varierade mellan 2% och 21% for de fyra
arter vadare (tofsvipa, strandskata, rédbena och
storre strandpipare) med nagorlunda stora mate-
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Tabell 5. Klackningsframgéng enligt Mayfield metoden hos vadare pa Tipperne, Danmark och i Yttre Hebri-
derna, Skottland. Trend visar om vadarbestdndet 6kade signifikant (+), var stabilt (0) eller minskade signifi-
kant (-) under periodens géng eller under en ldngre period fram till studieperioden.

Hatching success according to Mayfield of waders at Tipperne, Denmark and in the Outer Hebrides, Scotland.
Trend denotes a significant increase (+), stable numbers (0) or significant decrease (-) in population numbers.

Art Lokal Period Kldckningsframgang Trend
Species Locality Period Hatching success Trend
Rédbena Tipperne, Danmark! 1985-1992 72 +
Tofsvipa Tipperne, Danmark! 1985-1992 55 +
Strandskata Tipperne, Danmark’ 1985-1992 73 +
Kaérrsndppa Tipperne, Danmark! 1985-1992 47 +
Brushane Ruff Tipperne, Danmark! 1985-1992 61 +
Rodspov Tipperne, Danmark’ 1985-1992 55 +
Strandskata Yttre Hebriderna® 1996-1997 68 0
Rodbena Yttre Hebriderna® 1996-1997 3 -
Storre strandpipare Yttre Hebriderna? 1996-1997 14 -
Tofsvipa Yttre Hebriderna® 1996-1997 31 -
Kérrsnippa Yttre Hebriderna® 1996-1997 9 -

! Thorup 1998

? Jackson & Green 2000

rial. Liknande predationsnivaer ar 2002 och 2003
pa Oland indikerar att 2004 inte var ett exceptio-
nellt r (egna data; for t.ex. rédbena noterades en
kldckningsframgang pa 3% 2002, Gronstol m.fl.
2003). Huruvida dessa predationsnivaer ar repre-
sentativa for de flesta ar dr okédnt, men det finns
anledning att diskutera predationens potentiella
betydelse for de populationsminskningar som ob-
serverats for flera arter vadare pa Oland (Johans-
son 2004).

Hog predation pa vadarbon har noterats i flera
studier (t.ex. Jonsson 1991), men det ar oklart vil-
ken betydelse predation av dgg och ungar har for
observerade populationsminskningar. 1 ett fatal
studier kan en koppling mellan predationsniva
och populationstrend goras och i nagra stabila
eller 6kande vadarpopulationer har klacknings-
framgangen legat pa 47-79%, medan klacknings-
framgéngen varit 3-31% hos ndgra minskande
populationer (Tabell 5). Dessa siffror indikerar
nédr predationsnivan dr oroviackande hog. Pa Yttre
Hebriderna i Skottland finns starka indicier for
att introducering av igelkott kan forklara en dra-
matisk minskning av klackningsframgangen hos
ett flertal arter vadare (Jackson & Green 2000).
Pa 6ar med forekomst av igelkott var klacknings-
framgéngen for flera vadararter ldgre dn 32% un-
der aren 1996-1997 och vadarbestanden minska-
de med 39% mellan 1983 och 2000 (Jackson m.fl.
2004).

Samtliga fyra arter dér kldckningsframgingen
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uppskattades i den hidr studien hamnade pd en
mycket lag klackningsframgéng. Men det var
endast strandskatan som minskat signifikant pa
Oland sedan strandingsinventeringen 1988; &v-
riga tre arter uppvisade stabila nivéer (Johansson
2004). Darmed &r det inte sannolikt att bopre-
dationen legat pa lika hoga nivder som i den hir
studien for samtliga dessa arter under den senaste
15-drsperioden. Diaremot sa finns indicier pa att
flera generalistpredatorer (krdka, korp, rdv och
grivling) okat i antal pa Oland (t.ex. kraka och
korp i Ottenby-reservatet; Ottenby fégelstation,
opublicerade data), och den hir studien kan vara
ett tecken pa att detta ocksd ger utslag i en lag
klackningsframgang hos vadare. For att vi inte
skall uppleva samma utveckling hos vadarbestan-
den p4 Oland som pé Yttre Hebriderna krivs kan-
ske &tgérder dir vi kontrollerar bestand av viktiga
predatorer av vadardgg.

Det skall fastslds att det ar forenat med vissa
problem att uppskatta effekter av betesdjur pa va-
dares bodverlevnad. I min studie har jag antagit
att 6det for enskilda bon varit oberoende av de
for narliggande bon. Dessutom dr det svart att an-
vianda antal betande djur/dag/ha som ett relativt
matt pd hur djurtitheter kan péverka bodverlev-
naden. Detta vérde antar att betesdjuren fordelar
sig likvardigt 6ver den aktuella ytan vilket ej dr
sannolikt. Betesdjuren gar ofta i flock och den
lokala tdtheten kan d& vara betydligt hogre dn
fallans tithet. I den hér studien fanns emellertid



ingen tendens till simre bodverlevnad vid hogre
djurtétheter. Detta tyder pé att inom de studerade
titheterna av betsdjur (<2 djur/ha) sé var indirekta
effekter av betesdjur pa boodverlevnad av margi-
nell betydelse.

Samtidigt var de direkta effekterna i form av
trampskador pd bodverlevnad mycket 1ldga. Den
dagliga trampskaderisken uppskattades i den hér
studien till 0,4 % for hela materialet. For rédbena
som var den art med hogst risk for trampskador
var den dagliga risken 1,0 %. Vid tdtheter av 3,5
betesdjur/ha pé Tipperne i Danmark noterades en
daglig tramprisk pa 13,6 % for kdrrsndppa (Tho-
rup 1998). I Holland var daglig trampskaderisk
40 % for rodspov och 12,6 % for rodbena vid
liknande hoga tétheter av betesdjur (Beintema &
Miiskens 1987). Dessa studier visar hur viktigt det
dr att halla titheter av betesdjur pa nivaer lagre dn
3 djur/ha for att minimera trampskador.

Trots vissa brister dr denna studie unik i sitt slag
ddr mig veterligen for forsta gdngen den relativa
betydelsen av predation och effekter av betesdjur
pa vadares bodverlevnad studerats for svenska for-
hallanden. Resultaten fran denna studie tyder pa
att under rddande tdtheter av betesdjur ar tramp-
skador inget allvarligt problem pa havsstrandéngar
pa Oland. Snarare visar studien pa att predationen
ar ett potentiellt mycket storre problem &n mojliga
negativa effekter av betesdjur. Variationen i pre-
dationstryck mellan olika féllor 4r sannolikt storre
dn variationen i bodverlevnad mellan olika betes-
regimer. Dessutom visar den hdr studien att det
dr av yttersta vikt att predationens betydelse for
vadarnas framtida bestindsutveckling pa Oland
undersoks mer i detalj.
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Summary

Monitoring programmes have shown troubling
population declines among wader species breed-
ing on coastal meadows in southern Sweden (e.g.
Johansson 2004). Grazing is the main manage-
ment option to preserve meadows as suitable habi-
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tats for a diverse wader community. To promote
grazing, different agri-environmental schemes
have been implemented. In 2003, the economical
support to grazed and mowed meadows in Sweden
was approximately 75 million Euro (Jordbruksver-
ket 2004). Furthermore, the area of these mead-
ows included in the agri-environment scheme
increased with 40,000 ha to 430,000 ha between
2001 and 2003.

It has been shown that the damage of wader
nests by trampling can be substantial when graz-
ing animals are released into meadows in high
densities (Beintema & Muskens 1987). Whether
indirect effects of livestock might affect nest
survival and reproductive success is unclear; the
presence of livestock might disturb the incubating
birds and thus affect predation or desertion rates
(Shrubb 1990, Hart et al. 2002). In Sweden, the
knowledge of the effects of present management
prescriptions on wader communities is rather lim-
ited. Therefore, I wanted to investigate direct and
indirect effects of livestock on survival of wader
nests. The study area was coastal meadows on
Oland, southeast Sweden with different densities
of livestock (0-2 livestock/ha).

Searches of wader nests were conducted in 27
meadow enclosures with different livestock densi-
ties (Table 1). Densities were calculated as live-
stock/ha/day, where 5 sheep=2 calves=1 horse=1
beef cattle. Each enclosure was revisited every 5—
13 days. At each visit, previously found nests were
checked and new nests were searched for. Nests
were mainly found from a hide when observing
incubating birds returning to their nests. At all
nests, number of eggs was counted, and for most
nests the vegetation height at nest and incubation
stage of the brood were estimated. Nests were vis-
ited until eggs had hatched, were depredated or
destroyed.

When estimating hatching success I used the
Mayfield method (1975), where the probability,
S, for a nest to survive from one day to another,
was calculated as S=1-4/B, where A=number of
predated nests and B=number of exposure days.
Hatching success for each species was estimated as
S times number of days for egg-laying+incubation
(Table 2). Standard errors for S, from which 95%
confidence intervals was produced, was calculat-
ed according to Johnson (1979). Daily trampling
risk, 7, was calculated for nests in enclosures with
grazing livestock as 7=C/B, where C=number
of trampled nests. When calculating 7, predated
nests were treated as successful until the estimat-
ed time of failure. I compared S between pairs of
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species by using a Z-test according to Hensler &
Nichols (1981). When relating S to different ex-
planatory variables I used the method described
by Aebischer (1999). The PROC GENMOD mod-
ule in SAS 8.2 (SAS Institute 1996) with logit link
function and binomial error was used to analyse
data. I used the PSCALE option of the GENMOD
procedure as data was found to be overdispersed
(deviance/df>1). Type 3 contrasts were used to
test the significance of variables in the model.

In total, 173 nests of eight species were used
in the analyses (Table 2). The average vegetation
height at nest (n=122) varied between 0 and 7.9
cm for different species (Table 3). For four species
(Oystercatcher Haematopus ostralegus, Ringed
Plover Charadrius hiaticula, Lapwing Vanellus
vanellus and Redshank Tringa totanus) it was
possible to calculate Mayfield-estimates of nest
success. Among these species, the Mayfield nest
success varied between 2% and 21%. Only six
nests were destroyed by trampling, and the daily
trampling risk was estimated for 143 nests to be
5/1407=0.0036. For Redshank, the trampling risk
was estimated at 3/286=0.0105. When analysing
the whole data set, there was no significant rela-
tion between nest survival and livestock density
(n=173, %*=0.41, p=0.52). For nests where data
of all variables were collected (n=122, Table 4),
nest survival was neither related to livestock den-
sity (*=2.37, p=0.12), nor to vegetation height
(x*=0.02, p=0.90). Nest survival was, however,
significantly negatively related to start of incuba-
tion. Nests initiated later in season had lower sur-
vival (*=4.66, p=0.031).

Low levels of wader nest success were also
found on Oland in 2002 and 2003 (own data, for
Redshank nest success in 2002 was estimated at
3%, Gronstdl et al. 2003). In Table 5, hatching
success among waders in two studies with positive
and negative population trends is shown. These
data indicate when predation rate is too high for
sustainable population levels. However, among
the four waders in the present study with very
low hatching success, only the Oystercatcher has
decreased significantly on Oland since 1988 (Jo-
hansson 2004). The results presented in this study
might imply that predation rates have increased
recently. In conclusion, hatching success was low
due to predation not related to densities of live-
stock. Only few nests were destroyed by trampling
and the estimated trampling risk was low. The low
nest success observed is worrying and might have
contributed to observed population declines of
wader species.



ORNIS SVECICA 15: 97-104, 2005

Seasonal changes in body size and mass of Red Knots Calidris
canutus during autumn migration through southern Baltic

Sdsongsfordndringar i storlek och vikt hos kustsndppor Calidris canutus under

hostflyttning genom sodra Ostersjon

WLODZIMIERZ MEISSNER & PIOTR KAMONT

Body size and mass of 1458 juvenile and 558 adult
Knots were measured during autumn migration in Puck
Bay, Poland, between 1983 and 1999. The measure-
ments fit well with those gathered along the migration
route of Siberian Knots Calidris c. canutus. All linear
measurements of adults, except body mass adjusted for
size, were significantly higher than those of juveniles.
Shorter wing in juveniles than in adults seems to be a
general rule regardless of geographical region. Adult
females migrated ahead of males, confirmed by de-
creasing mean measurements. Juveniles carried larger
relative energy stores than adults. Puck Bay may be an
emergency feeding place for adult Knots, whereas ju-
veniles may use it as one of many stop-over sites. Juve-
niles were significantly smaller, but had higher adjusted

Abstract

body mass, in late September than earlier, indicating a
behavioural difference between late and early birds dur-
ing preceding stages of migration. Late juveniles prob-
ably follow a time-minimising strategy with larger fuel
stores and fewer stop-over sites, whereas birds passing
in August migrate with very small energetic reserves,
making only short flights and stops.
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Introduction

In autumn, Knots Calidris c. canutus appear reg-
ularly in the Baltic region during their migration
from Siberia to the African wintering grounds
(Piersma et al. 1992). There is some evidence
that also Icelandic Knots C. c. islandica occur
in southern Baltic in autumn (Gromadzka 1985,
1992, Nehls 1987, Diershke 1995), but in rather
small number.

The number of Knots ringed in Poland exceeds
4000 (Gromadzka 1998, Meissner & Remisie-
wicz 1998). However, biometrical data have only
been published to some extent (Gromadzka 1992,
Meissner 1992, 2004). Among other things, there
is a lack of analysis concerning energetic reserves
carried by adults and juveniles in different periods
of autumn migration. Here we present results from
an analysis of data collected by WRG KULING
with special emphasis on differences of fuel stores
in juvenile and adult birds.

Material and methods

Knots were caught between 1983 and 1999 main-
ly in walk-in traps (Meissner 1998) at three sites
along the Puck Bay coast (westernmost part of the
Gulf of Gdarnisk): Jastarnia, the Reda river mouth,
and Rewa (Meissner & Remisiewicz 1998) (Figure
1). Mist-nets were used occasionally. Every year
fieldwork started in mid-July and was finished in
the end of September. This period covered almost
the whole period of Knot migration in the study
area (Meissner & Sikora 1995). In total, 1458 ju-
venile and 558 adult Knots were caught. Data from
all sites were combined. Every year the accuracy
and the repeatability of the measurements taken
by different ringers were checked as described by
Busse (2000).

Each Knot was aged (Prater et al. 1977). The
following measurements were taken: wing length
(Evans 1986), total head length (Green 1980), bill
length (Prater et al. 1977), tarsus length (Svensson
1992), and tarsus plus toe length (Piersma 1984).
Before 1991, total head length and bill length were
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Figure 1. Localisation of the ringing sites of WRG KU-
LING within a study area. RE — Rewa, RM — Reda mouth,
JA — Jastarnia.

Ringmdrkningsplatserna inom studieomrddet: RE — Rewa,
RM — Redas mynning, JA — Jastarnia.

measured to the nearest | mm with a ruler with a
stop, later on with callipers to the nearest 0.1 mm.
To combine these less and more precise measure-
ments, the latter were rounded to the nearest 1
mm. The birds were also weighed with an accu-
racy of 1 g.

The body mass of each bird was adjusted for
body size. A principal component analysis (PCA)
was conducted for juveniles and adults separately.
Wing length, total head length, and tarsus length
were put into the model to obtain a single value
representing the overall size of the bird. These
three measurements were taken simultaneously in
850 juvenile and 224 adult birds. The equations
for calculating this overall size factor were as fol-
lows:

SF=0.433THL+0.422TL+0.382WL, R?>=0.63 (juveniles)
SF=0.450THL+0.444TL+0.398WL, R?=0.60 (adults)

In the equations, SF=body size factor, WL= wing
length, THL=total head length, TL=tarsus length.
Subsequently, the observed body mass (BM) was
regressed against the calculated body size factor.
The following linear regression equations were
obtained:

BM=2.33SF-128.55, R?=0.10, p<0.0001 (juveniles)
BM=1.37SF-38.93, R=0.11, p<0.0001 (adults)

The slopes of these equations were applied for cal-
culating the size-adjusted body mass (BMA):
BMA=BM+4.27(103.22-SF) (juveniles)
BMA=BM+1.37(110.93-SF) (adults)

Table 1. Comparison of mean measurements of adult and juvenile Knots caught in Puck Bay region during autumn mig-

ration.

Jamforelse av medelvirden for adulta och juvenila kustsndppor fangade i Puck Bay under héstflyttningen.

Measurement Adults Juveniles t-test or p Difference
Mean SD N Mean SD N t'-test absolute  relative

Total head length 63.6 202 528 61.8 2.18 1427 t=164 p<0.01 1.8 2.9%

Total huvudldngd

Bill length 345 1.83 530 328 199 1424 =179 p<0.01 1.7 5.2%

Ndbblingd

Tarsus length 3235 1.38 288 31.61 147 923 t=7.6 p<0.01 0.7 2.3%

Tarslingd

Tarsus + toe length 58.6 2.03 181 577 2.15 396 t=4.9 p<0.01 0.9 1.6%

Tars + taldingd

Wing length 169.7 422 421 165.0 3.69 1419 t'=209 p<0.01 47 2.8%

Vinglingd

Body mass 109.9 12.03 482 110.4 17.97 1362 t'=0.8 p>0.05 -0.5 -0.5%

Kroppsmassa

Adjusted body mass 108.2 942 224 1119 16.7 850 t'=44  p<0.01 -37 -3.3%

Justerad kroppsmassa
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Here, 103.22 and 110.93 are the mean size factors
calculated for all of 850 juvenile and 224 adult
Knots, respectively. All other statistical meth-
ods used in this study followed Zar (1996). The
analyses were done in STATISTICA 6.0 software
(StatSoft 2001).

Results

There was no apparent bimodality in the distri-
bution of any measurement (Figure 2). All linear
measurements were significantly larger in adults
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Figure 2. Frequency distributions of different measure-
ments of Knots caught in Puck Bay region. Thick line — ju-
veniles, thin line — adults.

Frekvensfordelning for olika mdtt hos kustsndppor fang-
ade i Puck Bay. Tjock linje — juvenila, tunn linje — adulta

faglar. Diagrammen visar ldngden for huvudet totalt, tars

plus td, ndbb, tars och vinge.

than in juveniles, and the greatest relative differ-
ence was found for bill length (Table 1). The mean
body mass was almost the same in both age class-
es, but juveniles had significantly higher body
mass after adjustment for size (Table 1).

Adults caught in subsequent half-month periods
differed significantly in total head length (ANO-
VA, F;5,=4.53, p=0.004), bill length (ANOVA,
F;54=5.25, p=0.001), wing length (ANOVA,
F;.46=7.72, p=0.0001), and adjusted body mass
(ANOVA, F;220=2.79, p=0.04), but not in tarsus
plus toe length (ANOVA, F; ,5=0.74, p=0.53) and
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in tarsus length (ANOVA, F;5,=2.38, p=0.07).
Birds migrating in the second half of July had lin-
ear measurements significantly higher than those
from the second half of August (Newman-Keulis
post-hoc test, p<0.05). Adjusted body mass of
adults from the first half of September (the latest
migrants of this age class) was higher than in birds
at the beginning of the migration period (the sec-
ond half of July) (Newman-Keulis post-hoc test,
p<0.05).

Differences between the early and latest juvenile
migrants were detected in all linear measurements
(total head length: ANOVA, F; 1305=7.58, p=0.0005,
bill length: ANOVA, F,39s=3.67, p=0.03, tarsus
length ANOVA, F,0.=18.27, p<0.0001, tarsus
plus toe length: ANOVA, F,;379=9.39, p=0.0001
and wing length: ANOVA, F, 1390=4.75, p=0.009).
Birds migrating in the second half of September
had lower mean values of every measurement than
those from the second half of August and first
half of September (Newman-Keulis post-hoc test,
p<0.05). Juveniles migrating in the second half of
August had much lower adjusted body mass (102.8
g) than birds caught in the next half-month peri-
ods (116.2 g and 117.2 g respectively). This differ-
ence is highly significant (ANOVA, F,43,=68.90,
p<0.0001 and Newman-Keulis post-hoc test,
p<0.05). The earliest arriving juveniles caught in
the first half of August were omitted in the statisti-
cal analysis due to small sample size (N=16), but
the mean adjusted body mass of these birds was
even lower (mean=99.0, SD=8.66).

Discussion

In Knots, males are smaller than females (Cramp
& Simmons 1986). Quite conspicuous between-
year variability in the measurements of juvenile
Knots (Meissner 2004) and the possibility of even
a small occurrence of Icelandic Knots among the
birds caught in the Puck Bay region (Gromadzka
1992, 1985) might be responsible for the absence
of an expected binominal distribution in both
age classes. On the other hand, the obtained re-
sult might be caused by overlap of two unimodal
distributions with means lying not far from each
other. The difference between mean bill length of
males and females of Siberian Knots caught dur-
ing spring migration is only 0.9 mm, and for wing
length only 1.0 mm (Prokosch 1988). Larger dif-
ferences were revealed in birds sexed during the
breeding season in Taimyr: 2.1 mm and 4.2 mm,
respectively, but the sample size, especially for fe-
males, was rather small (Tomkovich & Soloviev
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1996). Within adult Knots caught in the Puck
Bay region, 238 males and 164 females were rec-
ognised according to the formula given by Tom-
kovich & Soloviev (1996). The occurrence of a
sex-bias in this sample may also have contributed
to the lack of bimodality in linear measurement
distributions.

Although adults had worn primaries, the aver-
age wing length of juveniles, which migrated in
fresh plumage, was significantly shorter. Similar
results were obtained in France (Fournier & Spitz
1970), in Dutch Wadden Sea (Koopman 2002), in
Vistula mouth, Poland (Gromadzka 1992), and
in Australia (Barter et al. 1988). Thus, it seems
that relatively short wing length may be a general
rule in juvenile Knots regardless of geographical
region. Shorter wings in juveniles than in adults
were found in autumn also in Turnstone Arenaria
interpres and in Grey Plover Pluvialis squatarola
(Meissner & Kozirog 2001, Krupa & Krupa 2002).
Shorter bill in juvenile waders caught during au-
tumn migration is probably caused by a not fin-
ished growth (Meissner 1997, Meissner & Scibor-
ski 2002, Meissner & Gorecki in press). Juveniles
in Puck Bay had shorter tarsus and tarsus plus toe
than adults despite of transitory higher content of
cartilage in joints of young birds (Cymborski &
Szulc-Olechowa 1967, Meissner 1997, Meissner &
Gorecki in press). This indicates that the growth of
leg bones in juveniles has not been finished yet.

In this study, adult females migrated ahead of
adult males, which was confirmed by decreasing
mean size measurements as time proceeded. This
is a general rule in this species, where the females
leave the breeding grounds before the males, which
are involved in brood rearing (Cramp & Simmons
1986). Sexual segregation of migration periods in
juveniles cannot be expected. However, smaller
juveniles were found during the latest phase of the
passage. Recently, Meissner (2004) showed con-
siderable between-year variation in linear meas-
urements of juvenile Knots caught during autumn
migration. However, the data in the present study
were pooled over many years, and annual differ-
ences should then be smoothed out. Small, late
migrating juveniles may come from late broods,
which did not have enough time to reach final di-
mensions before bad weather forced them to de-
part from the breeding grounds.

Body mass of adult Knots caught in autumn in
southern Baltic is one of the lowest noted in the
subspecies C. c. canutus (Piersma et al. 1992), and
it was confirmed in this study. This suggests that
this area is an emergency feeding place rather than



Table 2. Comparison of the average wing and bill length of adult Knots measured alive or freshly col-
lected in different localities within the range of Calidris c. canutus.

Jamforelse mellan genomsnittlig ving- och nabbldngd hos adulta kustsndppor som mdtts levande eller
nyligen insamlade pa olika lokaler inom omrddet for Calidris c. canutus

Area Juveniles Adults Source
Omrdde Wing Bill Wing Bill Kdlla

length length length length

Ving- Nébb- Ving- Ndbb-

lingd langd langd ldangd
Taimyr 170.2 343 Tomkovich & Soloviev (1996)!
Puck Bay 165.0 32.8 169.7 34.5 This study
Vistula mouth 164.1 32.8 170.4 343 Gromadzka (1992) 2
Langenwerder 165.5 333 170.6 34.2 Nehls (1987)
The Netherlands 164.1 33.2 170.8 34.4 Koopman (2002) 3
Mauritania 163.8 35.6 169.6 35.1 Wymenga et al. (1990)

! Means recalculated from table 8. Medelvirden omriknade frdn tabell 8.
2 Means recalculated from tables 5, 6 and 7. Medelvirden omrdknade fidn tabellerna 5, 6 och 7.
3 Only non-moulting adults were taken into account. Endast icke ruggande adulter medtagna.

a regular stop-over site on the route between Sibe-
ria and Africa. Adult males, passing the study area
at the end of the migration period, accumulated
larger energetic reserves than birds arriving earli-
er. It might be a kind of insurance against deterio-
rating weather and thus feeding condition. Greater
energetic reserves could also allow them to make
longer flight to the next destination.

In general, juveniles had significantly higher ad-
justed body mass than adults. It means that they
carried larger relative energetic stores than adults.
Autumn ringing recoveries of juvenile Knots are
dispersed along the migration route, not concen-
trated around traditional stop-over sites of this
species (Gromadzka 1992, Dierschke 1995). Prob-
ably, inexperienced juveniles migrate by small
steps, not by long distance flights as adults. Thus,
Puck Bay may be an emergency feeding place for
adult Knots, whereas juveniles may use this place
as one of many stop-over sites along their migra-
tion route.

The earliest migrating juveniles arriving in the
Puck Bay region in August had adjusted body
mass about 15% lower than birds making a stop
in September. Thus it seems that early and late
migrants may behave in different ways during the
preceding stages of their migration. Fuel stores
of juvenile waders before departure from Arctic
breeding grounds are very low (Lindstrom 1998,
Lindstrom et al. 2002). The first part of their mi-
gration is probably carried out in short flights.
Time-minimisers are expected to carry larger fuel

stores between fewer stop-over sites along the
migration route (Gudmundsson et al. 1991, Lind-
strom et al. 2002). It might be a case of later mi-
grating juvenile Knots, whereas juveniles passing
the study area in August probably migrated all the
way with very small energetic reserves making
only short flights and short stops.

Icelandic Knots have on average shorter bills
and longer wings than Siberian Knots (Cramp &
Simmons 1986). The mean measurements of adult
Knots obtained in this study correspond to data
gathered along the migration route of the subspe-
cies C. c. canutus (Table 2). It is worth noticing
that due to different migration periods of adult
males and females, such samples may be sex
biased (Nebel et al. 2000). Thus, only data col-
lected in the period covering the whole time of
adult migration were included in Table 2. Icelan-
dic Knots appear in autumn in the Baltic area,
but owing to the considerable overlap of the wing
and bill length ranges, and between-year variabil-
ity (Meissner 2004), these measurements are not
useful in recognising to which subspecies an indi-
vidual bird belongs. Even if a few Icelandic Knots
were included into the analysed sample, they could
not be detected by analysing the distribution of a
single measurement. A correlogram of wing and
bill length distribution (Figure 3) revealed that the
biometrics of some of the birds fit with measure-
ments of Icelandic Knots. However, their number
seems to be very low.
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Figure 3. Relationship between bill length and wing length of adult Knots caught in Puck Bay region. Mean values (+SD)
for Icelandic Knots wintering in Dutch Delta were indicated by crossed thick lines (according to Schekkerman et al.
1992).

Forhallandet mellan ndbbldingd och vinglingd hos adulta kustsnippor fingade i Puck Bay. Medelvirden (+SD) for is-
landska kustsndppor som overvintrat i Nederldnderna har markerats med tjocka korsade linjer (enligt Schekkerman et

al. 1992).
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Sammanfattning

Kustsndppor fran Sibirien (Calidris canutus canu-
tus) rastar regelbundet lings sddra Ostersjdns
strinder under hostflyttningen till de afrikanska
vinterkvarteren. Enstaka individer av den isldnd-
ska rasen C. c. islandica forekommer ocksa, men
i sma antal. Trots att det ringmirkts Sver 4000
kustsndppor i Polen har biometriska data analyse-
rats i bara begrinsad omfattning. Aren 1983-1999
fangades, mittes och vdgdes 1458 juvenila och
558 adulta kustsndppor pa tre lokaler i Puckviken
(véstra delen av Gdariskbukten, Polen; Figur 1).
I denna uppsats presenterar vi en analys av detta
material med sérskild betoning pa skillnader i en-
ergireserver mellan olika delar av hosten och mel-
lan gamla och unga féglar.

De matt som togs och de genomsnittliga resul-
tat som erhoélls framgér av Tabell 1. Métvéardenas
fordelning visas i Figur 2. Vi gjorde en principal-
komponentanalys for unga och gamla faglar sepa-
rat med vingldngd, total huvudléngd och tarslangd
i modellen for att fi ett ssmmanfattande storlek-
sindex for varje fagel. Regressionen mellan detta
index och kroppsvikten berdknades dérefter. Reg-
ressionens lutning anvédndes direfter for att be-
rdkna en kroppsvikt som var justerad for figelns
storlek. Detaljer och formler finns i den engelska
texten.

Figur 2 visar att den sedvanliga tdgordningen
mellan honor och hanar inte framgar i form av
tvatoppiga kurvor, vilket beror pa att si manga
ar slagits samman. Tabell 1 visar att alla linjira
matt var signifikant storre hos adulta 4n hos ju-
veniler. Ddremot fanns ingen signifikant skillnad
for vikten, men efter det att vikten justerats for
kroppsstorleken, var adulta signifikant tyngre &n
juvenila.

Mellan olika delar av flyttningssdsongen fanns
signifikanta skillnader for adulta betrdffande to-
tal huvudlidngd, ndbblingd, vinglingd och juste-
rad kroppsvikt, men inte for lingden av tars eller
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tars plus ta. Det var de tidiga flyttarna som hade
de hogre virdena. De adulta faglarnas justerade
kroppsvikt var hogre i september dn i borjan av
flyttningen.

Hos de juvenila fanns det tidsskillnader for alla
linjdra matt, och det var de sena flyttarna hade
de lagre virdena. For den justerade kroppsvikten
géllde att de tidiga flyttarna hade mycket ligre
vérden dn de sena.

De gamla kustsndpporna flyttade med slitna
medan de unga flyttade med nyruggade hand-
pennor. Trots detta hade de unga kortare vingar.
Samma sak har man funnit i andra studier och hos
vissa andra arter, och detta tycks alltsd vara en
allmén regel oberoende av varifrén faglarna kom-
mer. Att unga vadare har kortare nibbar dn gamla
dr ocksa ként och tros bero pa att ndbbarna dnnu
inte dr fardigvuxna vid forsta hostflyttningen.

Bland de adulta flyttade honorna fore hanarna,
vilket framgick av att figlarnas genomsnittliga
storlek successivt minskade. Detta dr en allmin
regel som beror pa att hanarna stannar en tid i
hickningsomradet for att ta hand om ungarna.
Négon sadan tidsskillnad &r inte att vinta bland
ungfaglarna. Vi fann dock att de senast passeran-
de ungfaglarna var mindre 4n de tidigare. Detta
kan bero pé att de kommer fran sena kullar och
att de inte hunnit bli fullvuxna innan de tvingades
ivdg av daligt vader.

Kroppvikten hos adulta kustsndppor i sddra
Ostersjon har tidigare visat sig vara bland de ldg-
sta som uppmatts nagonstans for den aktuella un-
derarten, nagot som bekriftades av denna studie.
Det antyder att omradet mera &r en rastplats for
krisldgen &n en normal plats for fodosok under
flyttningen.
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Eftersom ungfaglarna hade storre kroppsmassa i
forhallande till sin storlek &n gamla faglar hade de
dirmed storre relativa energireserver. Aterfynden
av ungfiglar visar att dessa dr spridda ldngs hela
flyttningsvédgen och inte koncentrerade till stora
traditionella rastlokaler. Sannolikt dr det sa att de
oerfarna ungfaglarna flyttar i sma etapper och inte
genomfor de langdistansflygningar som de gamla
faglarna gor. Sodra Ostersjon kan siledes vara en
av manga normala rastplatser for ungfaglarna.

I augusti hade de anldndande ungfaglarna en
justerad kroppsmassa som var 15% ldgre &n fag-
larna som kom i september. En forklaring kan vara
olika beteende under farden mellan hdckningsom-
radet och rastplatsen. Man vet att ungfaglar har
mycket l4ga energireserver ndr de ldmnar sina
arktiska hackningsplatser. De tidiga faglarna kan
ha flyttat korta etapper och lagt upp bara en liten
mingd fett pad varje plats, medan de senare fag-
larna kan ha haft tid att ligga upp en storre reserv
och sedan flyttat en ldngre stricka.

Islindska kustsndppor har kortare nidbbar och
langre vingar &n de fran Sibirien. Data fran nigra
olika rastlokaler for rasen canutus ges i Tabell 2.
Figur 3 visar férdelningen av vingldngd och nibb-
langd for de adulta kustsndpporna som fangade i
Puckviken. I denna figur har motsvarande matt for
islandska kustsndppor lagts in. Som synes faller
manga faglar inom variationen for de islandska
men det dr ett stort overlapp, vilket innebar att en-
skilda individer inte med sdkerhet kan foras till
den ena eller andra rasen. Antalet islindska kust-
sndppor i Puckviken dr dock troligen mycket 1agt.
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Populationstrender och héickningsframgang hos silltrut Larus f. fuscus pd Stora
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Censuses of the breeding population of the nominate
race of Lesser Black-backed Gull Larus fuscus fuscus
were performed on the islands Lilla Karlsd and Stora
Karlso in the Baltic Sea in 2003 and 2004. At Lilla
Karlsd, 126 and 136 nests were found, whereas the fig-
ures for Stora Karlso were 532 and 477. These figures
were evaluated together with previous censuses and
the conclusion is that the population of both islands has
recovered from the decrease that took place during the
eighties and early nineties. The breeding success was
found to be very low in 2003 and 2004 — about 0.11 re-
spectively 0.02 fledglings/nest at Stora Karls6 and 0.16
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Introduction

The populations of the nominate race of Lesser
Black-backed Gull Larus f. fuscus have declined
drastically throughout its entire breeding range
— the Baltic Sea, the inland of Finland, northern
Norway, Estonia and Russian Karelia — during the
second half of the 20th century. At Grasholmen,
near Bornholm in the Baltic Sea, the breeding
pairs of Lesser Black-backed Gull numbered 1200
in 1940 whereas in 1990 the number was down at
4-5 pairs (Lyngs 1992), showing no sign of recov-
ery (P. Lyngs, personal communication). Declin-
ing numbers are also reported from Finland (e.g.
Bergman 1982, Hario 1990) and northern Nor-
way (Strann & Vader 1992, Lorentsen 2003). The
Swedish population of nominate Lesser Black-
backed Gull has been estimated at 17,000 pairs in
the late seventies and about 4000—5000 in the late
nineties (Svensson et al. 1999). As a consequence
of the decline, the nominate race fuscus has been
put on Red List of Swedish Species under the cat-
egory “Endangered” (Gérdenfors 2000). The rea-
sons for the declines are not fully understood, but
several (probably interacting) factors have been
suggested (Bergman 1982, Kilpi 1983, Hario 1990,

1994, Lyngs 1992, Strann & Vader 1992, Hario &
Rudbick 1996, 1999, Svensson et al. 1999, Hario
et al. 2004): (1) competition with Herring Gull La-
rus argentatus, (2) scarcity of food in the breeding
area, (3) negative factors in the winter quarters,
(4) predation, and (5) diseases.

Stora Karlsé and Lilla Karlsd together hold
the largest breeding concentration of the Lesser
Black-backed Gull in the proper Baltic Sea. The
five censuses that have been performed at the larg-
est colony, Stora Karlso, between 1976 and 1998
show a decreasing trend in the number of breed-
ing pairs (Hedgren & Kolehmainen 2000). The
number of breeding pairs at Lilla Karls6 have been
monitored continuously since the early seventies.

The aim of our study was to follow up and eval-
uate the previous censuses of the Karlso popula-
tions and to make a pilot study of different popula-
tion parameters, to be able to forecast the future of
the nominate race of Lesser Black-backed Gull in
the Baltic Sea area.

Material and methods

The study was carried out between May and Au-
gust in 2003 and 2004 on the islands Stora Karlso
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Figure 1. Map showing the location of Stora Karlso (left)
and Lilla Karlso (right) in the Baltic Sea.

Karta som visar Stora och Lilla Karlsés position i Oster-
sjon.

(57°17°N, 17°58’E) and Lilla Karlsé (57°19°N,
18°04’E), located on the west coast of Gotland in
the Baltic Sea (Figure 1).

Censuses were performed at Stora Karlsdé and
Lilla Karls6 where the numbers of nests were
counted. One part of each island (the “study area”,
Figure 2) was studied more thoroughly. At Stora

Karlso, the nests in the study area were censused
between mid-May and mid-June. Most of the re-
maining parts of the colony at the island were cen-
sused 3 and 4 June in 2003 as well as 2004. Dur-
ing these two days two persons were thoroughly
searching for nests at localities where birds had
been breeding earlier and where individuals had
been observed from distance earlier in the breed-
ing season. The different breeding areas were just
visited once for nest counting (except for the study
area) and in the order from west to east along the
southern part of Stora Karlsé. While approaching
abreeding area the number of Lesser Black-backed
Gull individuals in the air was counted, thereafter
the nests were located and marked (to avoid double
counting) and the content noted. At Lilla Karlso
all nests were counted and in the study area the
nests were marked as well.

The study area at Stora Karlsé was visited with
1-3 days intervals during the incubation and chick
rearing periods, and the content of the nests was
controlled. Chicks were ringed and weighed the
first time they were found and thereafter weighed
each time they were found. Observational studies
were performed from hides, using telescopes, be-
tween 9 and 26 June at Stora Karlsé and between
14 and 30 June at Lilla Karls6 in 2003. During the
second part of July and throughout August, fledg-
lings were counted repeated times by walking
around the islands in a way that the whole shore-
line (and the sea surface outside the shoreline)
were surveyed in as short time as possible.

Stora Karlso

200 400 meter

Lilla Karlso

0 200 400 meter '
———

Figure 2. The breeding areas at Stora Karlsod and Lilla Karls6. Number 1-6 at Stora Karlso represent the areas in Table 1.
The figures in the two breeding areas at Lilla Karlso show the number of nests in 2003 while the dots mark individual nests
outside the main breeding areas the same year. The striped parts of the islands represent the “study areas”.
Hdckningsomrdden pd Stora och Lilla Karlsé. Omrade 1-6 pd Stora Karlsoé motsvarar de som anges i Tabell 1. Siffrorna i
de tvd hdickningsomrddena pa Lilla Karlsé anger antalet bon ar 2003 och prickarna representerar bon utanfor héicknings-
omrddena samma dr. De streckade filten markerar “studieomrddena” pa éarna.
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Table 1. Number of breeding pairs of Lesser Black-backed Gulls in different areas at Stora Karlso (cf. Figure
2). Data from 1976, 1985 and 1998 originate from Hedgren & Kolehmainen (2000).

Antal hickande par silltrut i olika omrdden under olika dr pa Stora Karlsé (jamfor Figur 2). Data for dren
1976, 1985 och 1998 dr frdan Hedgren & Kolehmainen (2000).

Area Number of breeding pairs Antal hickande par

Omrade 1976 1985 1998 2003 2004
1 (Fanterna-Lilla Aske) 303 93 199 277 246
2 (Lilla Aske, vik och udde) 77 52 16 43 65
3 (Stora Aske-Suderhamn) 121 110 62 146 108
4 (S och SO Lauphargi) 153 95 44 49 36
5 (Ramroir) - - 2 10 12
6 (NO Stora Forvar) - - - 7 10
Total 654 350 323 532 477

Results and discussion

Censuses and trends in colony size

A total of 658 and 613 nests were found at the two
islands in 2003 respectively 2004. The Lesser
Black-backed Gulls at Lilla Karlsé are breeding
in open sheep pasture land which made the nest
counting easy. Therefore, the 126 respectively 136
nests (Figure 3) found at Lilla Karls6 are most
likely close to the true number. In contrast, most
of the Lesser Black-backed Gulls at Stora Karlso
breed in dense vegetation, preferably under shrubs
of Mahaleb cherry Prunus mahaleb or Juniper Ju-
niperus communis. The 532 and 477 nests located
at Stora Karlso (Figure 3) are underestimates. Sev-
eral nests were probably not found because some
breeding areas (area 4 and western part of area 1,
Figure 2) had very dense vegetation of Mahaleb
cherry that were difficult to survey completely
during the limited time of searching. Area 5, with
15-20 nests (of which 10 were observed from dis-
tance), was situated close to breeding auks. To
avoid disturbance this breeding area was not visit-
ed at all. In addition some late pairs had not started
to breed at the time of the nest counting. Hence,
we estimate the true number of breeding Lesser
Black-backed Gull pairs at Stora Karlso in 2003 to
be 600. The population of both Karlso islands in
2003 was therefore about 730 pairs.

In 2004, the nests in the breeding areas with
dense vegetation at Stora Karlsé were even more
difficult to locate. The reason was that the herb
Garlic Mustard Alliaria petiolata this year grew
exceptionally frequent and dense under the Ma-
haleb cherry shrubs. This might partly explain the
lower number of nests found in area 1 and 4 (Fig-
ure 2, Table 1). However, area 3, which is relative-
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Figure 3. The number of Lesser Black-backed Gull nests at
Lilla Karls6 and Stora Karlso between 1972 and 2004. Data
have been collected at Lilla Karlsé in all years, except for
1976, 1977-79, 1986 and 1988. At Stora Karlsé censuses
have been made in 1976, 1980, 1985, 1998, 2003 and 2004.
Antal silltrutsbon pd Lilla Karlsé och Stora Karlsé mel-
lan 1972 och 2004. Fran Lilla Karlso finns uppgifter for
samtliga dar utom 1975, 1977-79, 1986 och 1988. Uppgifter
fran Stora Karlso finns for aren 1976, 1980, 1985, 1998,
2003 samt 2004.

ly easy to survey, had 146 nests in 2003 compared
to 108 nests in 2004 indicating an actual decrease
between the years. The other areas (2, 5 and 6)
held slightly more nests in 2004.

The number of breeding pairs of Lesser Black-
backed Gulls at Stora Karlso has been estimated
through nest counting in 1976, 1980, 1985 and 1998
(Fredriksson 1977, Fredriksson 1992, Hedgren &
Kolehmainen 2000). At these occasions 654, 414,
375 and 323 nests were found (Figure 3). These
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figures show a clearly decreasing trend over the
years, whereas the result of the censuses in 2003
and 2004 show a breeding population of Lesser
Black-backed Gulls that is comparable with fig-
ures of the late 1970s (Figure 3, Table 1). Com-
pared to 1998 the number of nests was higher at all
different breeding areas at Stora Karls6 in 2003
(Table 1). Seven nests were also found at a new site
on the northern part of the island (area 6, Figure
2). An interesting finding was that 114 out of the
146 nests found in area 3 (Figure 2) were located
at slopes of cobblestones near the seashore, which
has not been noted in the earlier censuses. The
amount of time allocated for the censuses have
been varying between the occasions, which might
have resulted in different quality of the estimates.
Nevertheless, the much higher number of nests
found in 2003 and 2004 can probably not only be
explained by differences in census methodology.
A real increase in the number of nests has most
likely occurred.

The breeding population at Lilla Karlso de-
creased from about 140 pairs in the mid seven-
ties to about 40—60 pairs in late eighties and early
nineties and thereafter increased to numbers simi-
lar to the mid seventies (Hjernquist 1972-2003).
Thus, the trend of a substantial decline and a re-
cent increase is similar at both islands. Notice that

the breeding number at Lilla Karlsd does some-
time vary a lot between adjacent years (Figure 3).
We do not know if the population at Stora Karlso
has varied in the same manner. Even though the
number of nests of Lesser Black-backed Gulls
found at Lilla Karlsé varies between years, the
number of adult birds staying at the island during
the breeding season does not fluctuate in the same
manner from year to year (Hjernquist M, personal
observation). It might be that in some years sev-
eral pairs fail to breed at an early stage (or even
do not try to breed) and consequently few nests
are found. Taking the results of the censuses from
both islands in consideration, the overall conclu-
sion is that the population of Lesser Black-backed
Gull in the Karlso area has increased and is now
close to the figures of the 1970s. Whether this in-
crease is a result from internal recruitment or an
influx of individuals from other areas is unclear.

Breeding parameters

The average clutch size in the study area at Stora
Karlso was 2.81 eggs in 2003 and 2.91 eggs in
2004, whereas the figures for the study area at Lilla
Karlso were 2.75 and 2.82, respectively (Table 2).
These clutch sizes are comparable with data from
other studies (e.g. Hario 1990, Hario & Rudbéck

Table 2. Breeding parameters of Lesser Black-backed Gulls at Lilla Karlsé (LK) and Stora Karlsé (SK) in

2003 and 2004.

Hdckningsdata for silltrut pa Lilla Karlsé (LK) och Stora Karlso (SK) daren 2003 och 2004.

Year Loc- No.of  Average Unhatched eggs'  Predated eggs Hatched Fledglings
ation Nests clutch size  nests/eggs/% nests/eggs/% eggs % per nest?
+s.d.
Ar Lokal  Antal Medelkull-  Okléickta dgg' Prederade dgg  Kldckta Flygga
bon storlek bon/dgg/% bon/igg/% dgg % ungar per
bo?
2003 LK 53 2.75 +£0.52 2/2/1.3 1/1/0.6 98.1 0.16
2003 SK 108 2.81 £0.42 6/7/2.5 >8/21/6.5 <91.0* 0.11
2004 LK 45 2.82 £0.44 4/5/4.4 6/6/4.4° 91.1 0.07
2004 SK 23 2.91 +0.29 2/2/2.9 3/9/13.0° 84.1 0.02

! Including eggs/chicks that “died at pipping”. Inkluderar dgg/ungar som dog i samband med klickningen.

2 Calculated from the number of fledglings found on respective island divided by the total number of nests
found on the island. Berdknat fran antalet flygga ungar funna pd respektive 6 delat med antalet funna bon pd
on.

3 Including eggs that “disappeared” during the time of incubation. Inkluderar dgg som oforklarligt forsvann
under ruvningen.

4 The fate of many eggs in the 108 nests are unknown during the time of hatching, the hatching rate of 91 %
assumes all these eggs being hatched. See the text for discussion. Odet for mdnga av dggen i de 108 bona vid
tidpunkten for kldckning dr okdnt. Uppskattningen om 91 % kidckningsframgdng bygger pd att alla dggen
faktiskt kldckte.
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1996, Bukacinski et al. 1998). The percentages of
unhatched and predated eggs were low and var-
ied between 1.3% and 4.4% respectively 0.6% and
13%, giving hatching frequencies between 84%
and 98% (Table 2). At the study area at Stora Karl-
s6 in 2003 many of the 108 nests were not visited
frequently during the time of hatching (partly due
to rainy days that prevented visits but also because
the more chicks that hatched the more of the lim-
ited time had to be allocated to searching and han-
dling of chicks resulting in fewer number of nests
that could be controlled during a visit). Therefore
the exact fate of the eggs in many clutches at the
time of hatching are unknown. However, the ma-
jority of the eggs with unknown fate were most
likely hatched. Assuming all these eggs to be
hatched gives a hatching rate of 91%, the true val-
ue is probably slightly lower provided that some
of the eggs may have been predated shortly before
hatching (Table 2).

Repeated counting of fledged juveniles along
the whole shoreline of Stora Karls6 in 2003 gave
a figure of about 60, suggesting a breeding result
of 0.11 fledglings/nest if calculated with 532 as
the number of nests (or 0.10 fledglings/nest for
600 nests). In 2004 only 11 fledged juveniles were
found at Stora Karlso, suggesting a fledging rate
of 0.02. At the time of counting at Stora Karlso in
2004 about half of the fledged juveniles at Lilla
Karlso had left the island. If the same amount had
left Stora Karlso the fledging result should be 0.05
juveniles/nest instead. The fledging rates for Lilla
Karlsé were 0.16 and 0.07 in 2003 respectively
2004 (Table 2). The breeding results for both is-
lands in 2003 and 2004 are very low and can not
compensate for the adult mortality in the long run.
Hario (1994) calculated a minimum fledging rate
of 0.45 juveniles/pair to maintain the population
(assuming 10% annual loss of adults and 44% sur-
vival from first winter to maturity).

Predation

During 52 observation hours in the study area at
Stora Karlso in 2003, where about 30 nests could
be surveyed regarding predation, 10 young chicks
(younger than 7 days) were predated by Herring
Gull and 4 older chicks (15-18 days) predated by
Great Black-backed Gull Larus marinus. At anoth-
er location (Area 5, see Figure 2) at Stora Karlso
in the same year where 10 nests were surveyed, no
predation was observed during 12.5 observation
hours. At Lilla Karls6é (in 2003) only one chick
was predated, by a Lesser Black-backed Gull,

during in total 41 observation hours (36 nests ob-
served) in the study area.

Chick growth

Figure 4 shows the body weights of Lesser Black-
backed Gull chicks at different ages at Stora
Karlso. Comparison with chick weights from the
archipelago of the Gulf of Finland in 1981-1989
(Hario 1990, his figure 7) shows that the chicks at
Stora Karlso gained weight at least as good as the
Finnish chicks did during what Hario call “better-
quality years”. The average weight gain during the
first 7 days of the chicks’ life in Gulf of Finland
varied between 50 g and 105 g in the years 1981 to
1989. The chicks weighed at Stora Karlsé gained
more than 100 g during the first 7 days (Figure
4). This indicates that the food situation for Lesser
Black-backed Gull in the Karlso area was good in
2003 and 2004 and that the chicks did not suffer
from starvation.

Diseases

Hario et al. (2004) concluded that the observed
population decline of Lesser Black-backed Gull in
the Gulf of Finland (eastern Baltic Sea) was due
to high chick mortality as a result of disease. In
addition, the high chick mortality in the Gulf of
Finland was associated with elevated DDE/PCB
ratio in Lesser Black-backed Gull (Hario et al.
2004). Occurrence of diseases among the chicks
at the Karlso islands is possible, in 2003 just one
chick was found dead without any signs of preda-
tion (or being eaten upon after death) whereas in
2004 several chicks were found and collected for
examination. However, the autopsies were not able
to clarify the reason for the high chick mortality
since the majority of the collected chicks were se-
verely degraded.

Conclusions

The breeding population of Lesser Black-backed
Gull at Stora Karlso and Lilla Karls6 has recov-
ered from the decrease that took place during the
eighties and early nineties. This recent recovery
might be due to an influx of adult individuals from
other breeding areas or due to successful internal
recruitment. However, a very low breeding suc-
cess was found at the islands in 2003 and 2004.
The reasons for the breeding failures are not clear.
Predation could be a contributing factor in some of
the localities (e.g. the study area at Stora Karlsd),
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Figure 4. Body weights of Lesser Black-backed Gull chicks with known age at Stora Karlso in 2003 (upper graph) and 2004
(lower graph), several chicks are weighed at two or more occasions (2003: 116 weights, 52 chicks; 2004: 210 weights, 48
chicks). Regression lines are fitted to the data sets.
Samtliga vikter pa silltrutsungar pa Stora Karlsé med kéind dlder, flera ungar dr vigda vid tva eller flera tillfillen (2003:
116 vikter, 52 ungar, ovre figuren; 2004: 210 vikter, 48 ungar, nedre figuren). Regressionslinjer dr anpassade till data-
punkterna.
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but this seems not to be the main reason for the
large number of “disappearing” chicks. Diseases,
starvation or bad weather conditions are also pos-
sible factors for the low chick survival, but nei-
ther of these seemed to be the obvious (or only)
cause of the poor fledging success observed in this
study.
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Sammanfattning

Nominatrasen av silltrut Larus fuscus fuscus har
under 1900-talets andra hélft minskat drastiskt i
hela dess utbredningsomrade, d.v.s. Ostersjoomra-
det, det finldndska inlandet, Estland, ryska Kare-
len och norra Norge (Bergman 1982, Hario 1990,
Lyngs 1992, Strann & Vader 1992, Lorentsen
2003). Den svenska populationen av nominatrasen
har minskat fran ca 17 000 par i slutet av 1970-talet
till 4 000—5 000 par i slutet av 1990-talet (Svens-
son et al. 1999). Som en f6ljd av denna minskning
ar rasen upptagen pa den Svenska Rddlistan under
kategorin ”Hotad” (Géardenfors (ed), 2000). Orsa-
ken till tillbakagéngen &r inte helt kartlagd, men
flera faktorer har foreslagits (Bergman 1982, Kilpi
1983, Hario 1990, 1994, Lyngs 1992, Strann & Va-
der 1992, Hario & Rudbick 1996, 1999, Svensson
et al. 1999, Hario et al. 2004): 1) konkurrens med
gratrut Larus argentatus, 2) fodobrist i hicknings-
omradet, 3) negativa faktorer i dvervintringsom-
raden, 4) predation och 5) sjukdomar.

Stora och Lilla Karlsd hyser tillsammans det
storsta bestindet av silltrut i egentliga Ostersjon
och de boinventeringar som genomforts pd Stora
Karlsé mellan 1976 och 1998 visar pa en nerat-
gdende trend (Hedgren & Kolehmainen 2000).
Pa Lilla Karls6 har antalet silltrutsbon ridknats
kontinuerligt sedan borjan pd 1970-talet. Syftet
med denna studie var att folja upp och utvirdera
de tidigare inventeringarna av Karlsdarnas sill-
trutspopulation samt att géra en pilotstudie av
grundldggande hickningsparametrar.

Studien utférdes fran maj till augusti 2003 och
2004 pa darna Stora Karlso (57°17°N, 17°58’E) och
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Lilla Karlso (57°19°N, 18°04’E), utanfér Gotlands
vistkust (Figur 1). Boinventering genomfordes pa
bada 6arna dar ett omréade pa respektive ¢ (stud-
ieomrédena”, se Figur 2) studerades mer noggrant.
Ungar ringmérktes och vigdes forsta gangen de
hittades och dérefter vigdes de vid varje tillfille
de &terfanns. Observationsstudier utfordes fran
gomslen med hjdlp av tubkikare. Flygga ungar
riknades i slutet av hackningssdsongerna pa bada
Oarna.

Totalt hittades 658 (2003) och 613 (2004) bon
pa darna. De 126 respektive 136 bon (Figur 3)
som hittades pa Lilla Karlso dr sannolikt vil Gver-
ensstimmande med det verkliga antalet eftersom
silltrutarna dér hackar i 6ppen farbetad mark som
ar relativt lattinventerad. Till skillnad fran Lilla
Karls6 hickar de flesta silltrutarna pa Stora Karl-
s0 1 tit och svarinventerad vegetation, framforallt
under buskar som vejksel Prunus mahaleb eller en
Juniperus communis. Darfor tror vi att de 532 och
477 lokaliserade bona (Figur 3) ér en viss under-
skattning av antalet hickande par silltrut pa Stora
Karlso.

Antalet hdckande par silltrut pd Stora Karlso
har tidigare bestimts genom bordkningar gjorda
1976, 1980, 1985 och 1998 (Fredriksson 1977, Fre-
driksson 1992, Hedgren & Kolehmainen 2000) da
man fann 654, 414, 375 samt 323 bon. Dessa sif-
fror visar pa en tydlig neratgdende trend, men re-
sultatet av 2003 och 2004 ars inventeringar tyder
pa ett hickande bestand i niva med det pa slutet av
70-talet. Den tid som avsatts for att sdka efter bon
har varierat mellan de olika tillfdllena vilket kan
resultera i olika kvalitet pa inventeringarna. Den
stora okningen av funna bon 2003 kan dock inte
bara forklaras av skillnader i inventeringsmetodik
— en verklig 6kning av populationen har sannolikt
skett.

Pa Lilla Karls6 har den hickande populationen
av silltrut minskat fran ca 140 par i mitten pa 70-
talet till ungefar 40—60 par i slutet av 80-talet och
borjan av 90-talet. Dérefter har den ater okat till
en niva jamforbar med 70-talets mitt (Figur 3).
Antalet bon varierar dock mycket mellan vissa ar.
Det dr osdkert om populationen pa Stora Karlso
har varierat pa ett liknande sétt mellan enskilda
ar.

Den 6vergripande slutsatsen av inventeringarna
for bada Garna ar att silltrutspopulationen i Karl-
s6omradet har dkat de senaste dren och dr nistan i
nivd med 1970-talets siffror.

Kullstorleken i studieomrddet pd Stora Karl-
s6 var i genomsnitt 2,81 (2003) och 2,91 (2004)

112

dgg, motsvarande siffror for studieomradet pa
Lilla Karlso var 2,75 respektive 2,82 (Tabell 2).
Frekvensen okldckta och prederade dgg var lag
och varierade mellan 1,3 och 4,4 % respektive 0,6
och 13 %, klackningsfrekvenserna varierade mel-
lan 84 och 98 % (Tabell 2). Upprepade riakningar
av flygga ungar utefter strinderna pa Stora Karlsé
2003 gav en totalsiffra pa ca 60, vilket antyder ett
hickningsresultat pa ca 0,1 flygga ungar/bo. Si-
songen 2004 hittades endast 11 ungar i flygg alder
vilket gav ett resultat pa 0,02 flygga ungar/bo. Pa
Lilla Karlsé var hdckningsframgéngen 0,16 och
0,07 flygga ungar/bo under 2003 respektive 2004.

Under 52 observationstimmar i studieomradet
pa Stora Karlsd, didr ca 30 bon kunde Gvervakas
med avseende pé predation, blev 10 silltrutsungar
tagna av gratrut och 4 ungar tagna av havstrut. |
ett annat omrade pa Stora Karls6 (omrade 5, Figur
2), déir 10 bon studerades, noterades ingen pre-
dation under 12,5 observationstimmar. P4 Lilla
Karls6 sags endast en unge bli prederad under 41
observationstimmar i studiecomradet (36 bon 6ver-
vakades) — av en silltrut.

Jamforelse med ungvikter hos silltrut i
skdrgarden i Finska Viken mellan aren 1981 och
1989 (Hario 1990, fig.7) visar att ungarna pa Stora
Karlso okar i vikt minst lika bra (Figur 4) som
de finska ungarna gjorde under vad Hario kallar
“goda ar”. Detta indikerar att fodotillgangen for
silltrutarna i Karlsbomradet var bra under 2003
och 2004 och att ungarna inte led av svilt.

Orsakerna bakom den mycket 14ga hacknings-
framgangen hos silltrut pa Lilla och Stora Karlso
under 2003 och 2004 &r inte helt klarlagda. Pre-
dation kan vara en bidragande faktor i vissa om-
rdden, men orsaken till det stora ”férsvinnandet”
av ungar ar inte utront. Hario et al. (2004) kon-
staterar att den observerade populationsnedgan-
gen hos silltrut i Finska Viken beror pa en hog
ungdddlighet pa grund av en sjukdom som verkar
korrelera med en forhéjd DDE/PCB kvot. Sjuk-
dom kan mycket vil forekomma hos silltrutsun-
garna pd Karlsdarna. Sdsongen 2003 hittades
dock endast en dod unge utan spar av predation
medan det 2004 hittades flera ungar varav nigra
samlades in for analys. Obduktion av ungarna gav
dock inget svar pa orsaken till den hdga ungddd-
ligheten d4 majoriteten av de insamlade ungarna
var kraftigt forruttnade. Sjukdom, predation, svilt
och daligt vider dr mojliga faktorer till 1&g 6ver-
levnad hos ungar men ingen av dessa tycks vara
den uppenbara (eller enda) orsaken till den ddliga
hickningsframgangen hos silltrut i denna studie.
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Seasonal changes in the number of the Grey Heron Ardea cinerea
occurring on Kolut fishponds in northern Serbia

Sdsongsfordndringar av antalet grahdgrar Ardea cinerea vid Kolut fiskdammar i

norra Serbien

MARKO TUCAKOV

The number of Grey Herons Ardea cinerea occurring at
different times of the year on Kolut fishponds in north-
ern Serbia was monitored between 1998 and 2003. With
data pooled over the years, the number of birds occur-
ring in the the non-breeding period, August to April,
varied significantly between months. The number of
overwintering herons was low and then increased sig-
nificantly to reach a spring peak in March. In April the
number decreased before breeding, probably because
migrating individuals left the area. In autumn there
was an even higher peak in November compared to the
spring peak. Significantly more herons occurred in au-
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tumn (August to December) than in spring (January to
April). There was no significant difference between the
spring months in the number of herons while there was
significantly more herons occurring in November than
in the other autumn months. The number of Grey Her-
ons correlated with the number of Great White Egrets
Egretta alba, meaning that also the number of Great
White Egrets increased when the number of herons did
so0.
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Introduction

In Europe, the Grey Heron is a migratory, partially
migratory and dispersive species. Autumn migra-
tion lasts from early September to late October. In
the northern and eastern parts of Europe the cold
winters make the habitat unsuitable for herons,
and large parts of the populations in such areas are
migratory (Pineau 2000). Many birds spend the
winter in the Mediterranean region and the Mid-
dle East, while others migrate to Northern Africa.
Spring migration starts in February (Cramp &
Simmons 1983).

After Little Bittern Ixobrychus minutus, the
Grey Heron is the second most common breeding
heron in Serbia, where 21002400 pairs were es-
timated to breed yearly between 1990 and 2003
(Puzovi¢ et al. 2003). Outside the breeding season
this species occurs in a variety of habitats through-
out the country (Puzovié¢ 1999). The stopover sites
during migration include floodplains (e.g. IrSai
1997, Kanjo 1997), sodium lakes and temporarily
wet saline meadows (e.g. Lukac¢ & Ternovac 1990,
Devi¢ 2000), and euthropic natural lakes (Hulo &
Gergelj 2001). Nevertheless, fishponds appear to

be the most important type of stopover site, with
numerous flocks of herons present at many loca-
tions outside the breeding season (Soti & Dimitri-
jevi¢ 1974, Lukac et al. 1995). According to ring-
ing studies, birds passing through, or wintering in
Serbia originate from breeding colonies situated
in northern, north-eastern (Nov¢i¢ & Ivovié 2000)
and central Europe (Kroneisl-Rucner 1960).

Even though the Grey Heron is such a numer-
ous species in Serbia, its occurrence and variation
in numbers on particular localities in the country
has not been discussed at all. The aim of this work
is to describe Grey Heron occurrence at different
times of the year on a small fishfarm near Kolut in
Serbia, and to discuss this in relation to the phases
of fish production in this man-made wetland.

Study area and methods

The Kolut fishponds are situated on the edge of
the village Kolut in the province of Vojvodina
situated in north-western Serbia (UTM CR4S,
45° 53’N 18° 57’E). The region has a Danubian
type of continental climate with the highest mean
temperature in July (20,9°C) and the lowest mean
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temperature in January (—0,9°C). The month with
the highest mean precipitation is June (78 mm),
the one with the lowest is February (33 mm) and
the yearly average is 569 mm (Tomi¢ 1996). The
dominant fish species that is reared in the ponds is
Carp Cyprinus carpio, but also small numbers of
other species such as Grass Carp Ctenopharyngo-
don idella, Silver Carp Hypophtalamychtis moli-
trix, Bighead Carp H. nobilis, Wels Catfish Silurus
glanis, Zander Stizostedion lucioperca, and Pike
Esox lucius occur (Rzanc€anin et al. 1982). Dur-
ing the study period, 175 ha of ponds was in usage
within the farm. Fish production takes place in 8
large ponds, while 10 smaller ones serve as win-
tering storage of fish (Barkjaktarov 2004). Ponds
receive water from the nearby river Plazovic. The
fish is fed from boats, and after the winter, feeding
starts in April. The production technique includes
enhancement of the benthos production by addi-
tion of fertilizers, as well as water calcification
throughout the year. Provisioning of food to the
fish continues until late September, after which the
larger ponds are emptied and the fish harvested.
The emptying procedure lasts until late October
and harvesting continues until mid December. The
large ponds are not refilled again until late Febru-
ary and the ratio between empty and full ponds
during the winter is approximately 50%—50%.

The banks and the small islets in the ponds are
mainly covered by Reed Phragmites communis
and Reedmace Typha spp. During the vegetation
growth season, underwater vegetation covers most
of the pond bottoms and this vegetation emerges
over the surface only in some patches. Near the
ponds the vegetation is dominated by Blackthorn
Prunus nigra, White Willow Salix alba, White
Poplar Populus alba, Goat Willow S. caprea and
Grey Willow S. cinerea. The fishponds are sur-
rounded by agricultural fields, marshy depressions
of the river Plazovi¢ and the village Kolut.

I visited the fishponds 129 times between 13
February 1998 and 18 November 2003. During
every excursion I surveyed the entire surface of the
ponds from the embankments situated between the
ponds. I made my observations from points from
which all parts of the ponds were visible. I regis-
tered all individuals that I observed in or above the
study area. When flocks were very large counting
could be difficult, and I then assessed the number
of Grey Herons using the “block method” (for an
explanation see Simi¢ & Tucakov 2003).

In the statistical analyses I used the Chi-square
test, the Kruskal-Wallis one-way ANOVA test, the
Spearman correlation test, and the Mann Whitney
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U-test in the statistical package SPSS 8.0. I did not
analyse possible differences in the numbers of her-
ons between particular years. In order to increase
the resolution in the figure and the analyses I di-
vided each month into three ten day periods (“dec-
ades”) and assigned my observations to these. The
first decade would then be the Ist to the 10th of
the month, the second decade the 11th-20th and
the third decade the 21st—31st day. I used the av-
erage number in every decade when I made the
figures. Strictly, data are not independent between
months since the same individuals may occur sev-
eral months. However, such dependence is not a
problem here since it can only decrease my chance
to find significant differences. Grey Herons breed
near the ponds, for example in a nearby colony
near Bezdan (Puzovi¢ et al. 1999), but its occur-
rence during the breeding period (May, June and
July) is excluded from the analyses in this article.

Results

I recorded Grey Herons during 122 (94.6%) of the
visits to the ponds. It was the second most com-
mon bird species in the study period, after the
Mallard Anas platyrhynchos. The number of indi-
viduals occurring on the ponds outside the breed-
ing season (August to April) is given in Table 1.
During this period the number of Grey Herons
differed significantly between months (Kruskal-
Wallis test, Chi-square = 34.1, df = 8, P < 0.001)
as well as between spring (January to April) and

Table 1. Number of Grey Heron occurring on Kolut
fishponds in Northen Serbia during migration and
winter.

Antalet grahdgrar vid Kolut's fiskdammsanldiggning
utanfor hdckningstid.

Month No. of individuals Maximum no. of
(Mean + SD) individuals

Manad Antal individer Max antal

individer

January 12.2 +£10.7 25

February 45.3 +£40.1 110

March 58.8 £51.3 160

April 394+ 276 70

August 282 +21.5 60

September  29.0 +£20.7 65

October 136 £ 20.7 385

November 252 £ 112 650

December 182 £ 134 350

Total 85.2 +83.5
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Figure 1. Average number of Grey Herons Ardea cinerea
per ten-day period over the non-breeding season at the
Kolut fishponds between 1998 and 2003.

Genomsnittligt antal hégrar vid Kolutdammarna per tioda-
garsperiod utanfor hédckningstid under aren 1998—2003.

autumn (August to December) (Mann-Whitney
U-test = 703.0, P < 0.005). Looking at the spring
separately, the number of individuals did not differ
significantly between months (Kruskal Wallis test,
Chi-square = 4.2, df =3, P > 0.05). In the autumn,
on the other hand, the number of Grey Herons dif-
fered significantly between months (Kruskal Wal-
lis test, Chi-square = 20.6, df = 4, P > 0.001).

In winter, from the third decade in December
throughout January the highest record ever was 25
individuals on 20 January 2001. Spring migration
begins immediately after the ice starts melting,
as water fills the emptied ponds. Migration oc-
curs throughout February and the number of in-
dividuals reaches a peak in early March (Figure
1). The maximum number of individuals recorded
in spring was 160 individuals observed 28 March
2001. Spring migration ends in early April, after
which only local breeders and individuals from a
nearby breeding colony near Bezdan occur at the
ponds. In early August up to 67 individuals has
been recorded while more intensive autumn gath-
ering starts in early October. The autumn peak
occurs in late November with a maximum of 650
individuals recorded on 18 November 2000. High
numbers still occur throughout much of Decem-
ber.

During the fish-rearing season, between April
and September, Grey Herons forage on the edges
of the ponds in emergent vegetation or in shallow
water close to the banks. However, as emptying
of the ponds progresses with the ongoing fish har-

vesting, birds use shallow water patches all over
the ponds for foraging, especially the dikes and
depressions that have been constructed to facilitate
harvesting. The same foraging areas are regularly
used also by large numbers of Great White Egrets
Egretta alba, whose numbers were compared with
the numbers of Grey Herons (Table 2).

Discussion

The increase in numbers in early August indicates
post breeding aggregations. Grey Herons regular-
ly occur on fishponds in northern Serbia (Purger
1989, Soti & Site 1983, Luka¢ et al. 1995), which
holds true for my study area, as well. Grey Herons
mainly eat small fish (Cramp 1998) and will thus
benefit from the easily accessible food on fish-
ponds throughout much of the year (Boldreghini
et al. 1995). To some extent the species can be con-
sidered to be an indicator of the euthropic status of
these waterbodies (Vikstrom 2003). Furthermore,
it has been suggested that the recent increase of
the population in Vojvodina and Serbia could de-
pend on the improved feeding conditions provided
by the construction of carp fishponds during the
last 40 years (Puzovic et al. 1999).

Outside the breeding season Grey Herons are
primarily considered to be solitary foragers that
aggregate in flocks only for resting or migration
(Cramp & Simmons 1983). Still, they aggregate
in large numbers on all surveyed fishpond estab-
lishments in province of Vojvodina, with yearly
maxima recorded in the autumn. Despite the fact
that the Kolut fishponds are relatively small com-
pared to other fishponds in Vojvodina (Bugarcic¢
1999), it boasts the highest yearly maxima of Grey
Herons recorded in any surveyed establishments
of this type (Lukac et al. 1995, Devi¢ 1995). This
suggests that the Kolut ponds are an important
stopover and foraging site for this species.

Both during the breeding (Fasola & Barbieri
1978) and non-breeding seasons (Fasola & Ruiz
1996) herons aggregate on wetland sites where
they can find good availability of food. At fish-
ponds, the numbers of Grey Herons outside the
breeding season is frequently positively corre-
lated with the size of the fish farm (Lukac et al.
1995, Devié 1995, Setina 1996, Vogrin & Vogrin
1999, Tadié pers. com). There are several possi-
ble reasons for this, for example larger fishfarms
normally offer larger and more diversified forag-
ing areas (pers. obs.). Also, larger fish farms have
more ponds, which means that the emptying and
fish harvesting processes last longer. At the same
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Figure 2. The relationship between the number of Grey Herons Ardea cinerea and Great White Egrets Egretta alba at the

Kolut fishponds.

Forhallandet mellan antalet grahdgrar och antalet dggretthdgrar vid Koluts fiskdammar.

time larger establishments may increase the birds’
safety; flocks may rest in places that are less ac-
cessible for humans at the same time as the possi-
bility to spot possible predators may be good (own
data, Brooke & Birkhead 1991). Finally, fishponds
situated along migration routes may attract bigger
flocks. Since Kolut fish farm is relatively small
this suggests that it must offer superb foraging
possibilities to outweigh these benefits offered at
larger fishponds.

For Grey Herons the food supply on Kolut
fishponds peaks during the fish harvesting in
late autumn. At this time fish and other aquatic
animals will be concentrated in the depressions
on the bottom of the ponds, prior to fish netting
(own data). That must be one of the reasons for the
high number of Grey Herons occurring from ear-
ly October and onwards (Figure 1, see statistical
analyses). An additional reason is that this period
partly coincides with the autumn migration. Thus
the number of Grey Herons reaches its autumn
peaks in November (Figure 1) when many ponds
are shallow or almost empty and their foraging
value is highest. Thus the high number of birds
in November probably depends on the combined
effect of migration and suitable food conditions.
The prolonged stay of high numbers of herons in
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December suggests the overwintering sites may
be available in the vicinity.

In late December the ponds ususally freezes
completely. The number of individuals then sud-
denly drops and remains low throughout January
and early February (Figure 1). During that period,
the role of the fishponds as a food source for pis-
civore birds is small since they are either frozen
or empty (Bukacinska et al. 1996, Radovi¢ 1996).
Besides the inaccessability due to the ice cover, the
supply of food for herons may now be low since
the ponds have been heavily exploited during No-
vember and December, not only by Grey Herons
but also by other fish-eating birds, the most nu-
merous of them being the Great White Egret (see
Results, Figure 2).

A similar autumn peak in November is recorded
in the wetlands of western Banat in northern Ser-
bia (Soti & Dimitrijevi¢ 1974), as well as in the
Pesnica valley in north-eastern Slovenia, where
the August peak is more pronounced than in my
study area (Gregori 1989). In Hungary, north of
my study area, however, autumn migration peaks
in late September and early October (Molnar
1998). On fishponds the timing of autumn concen-
trations of herons will not only depend on climate
and geography, but also on the timing of fish har-



vesting. Especially semi-emptied ponds will offer
plenty of accessible food (Kovacs 1984, Gergelj
& Soti 1990, Luka¢ et al. 1995, Vogrin & Vogrin
1995, 1996, Molnar 1998, Vogrin & Vogrin 1999).
In contrast to the conditions in Slovenia (Vogrin
1996), there were no pond emptying in spring in
my study area. This is one reasons for the smaller
number of Grey Herons present during spring
months in comparison to the autumn (see statis-
tics, Figure 1).

In all studied years, Grey Heron numbers were
low in January since feeding opportunities were
poor. All individuals that were observed during
that month foraged in channels located between
the ponds. These channels were the only unfrozen
water patches in the area in January and early Feb-
ruary. In winter, Grey Herons will seek suitable
foraging niches on unfrozen and bigger waterbod-
ies (Novc¢i¢ 2000, Gergelj, pers. comm.) or forage
on arable land (Vogrin 1999a).

A similar correlation between the number of
Great White Egrets and Grey Herons that I found
(Figure 2) has been reported by Vogrin (1999b)
for NE Slovenia. This suggests that competion
for food between these species is not severe when
they aggregate at fish ponds. This correlation sup-
ports my conclusion that the Kolut fishponds is
an important foraging site for herons outside the
breeding season.
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Sammanfattning

Mellan aren 1998 och 2003 har jag studerat och
riknat antalet hdgrar Aredea cinerea utanfor
hickningssdsongen i en fiskodlingsanlaggning vid
Kolut i norra Serbien. Da jag var intresserad av
variationen over dret och anldggningens betydelse
som rastlokal har jag slagit samman observatio-
nerna fran de olika &ren.

Antalet hidgrar uppvisade tv toppar, en pa vé-
ren och en pd hosten. Vartoppen kom i borjan av
mars (Figur 1), men antalet hdgrar var da inte sig-
nifikant stérre dn under Gvriga varmanader. Un-
der hosten, didremot, var antalet signifikant storre
dn under 6vriga hostménader. Om var och host
jamfors var antalet signifikant storre under hos-
ten (Tabell 1, Figur 1). Detta beror troligen pa att
dammarna tdms under senare delen av hosten nir
fiskarna i dammarna “skordas”.

Trots att Kolutanldggningen &r relativt liten
jamfort med andra liknande anldggningar i denna
del av Europa ér antalet rastande och furagerande
higrar untanfor hickningstiden stdrre &n i ndgon
annan sadan anldggning. Detta tyder pa att Kolut-
dammarna &r viktiga for flyttande och furager-
nade hégrar.

Agretthiiger Egretta alba furagerar ocksd i dam-
marna och antalet sédana samvarierar med antalet
gréhidgrar (Figur 2).
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Korta rapporter — Short communications

Kan hickningskonkurrens med
sangsvan Cygnus cygnus orsaka
en nedging i den svenska
populationen av taigasidgas
Anser fabalis fabalis?

Can nesting competition with Whooper
Swan Cygnus cygnus cause a decline of
the Swedish Taiga Goose Anser fabalis
fabalis population?

HAKON KAMPE-PERSSON, LEIF BILD-
STROM & MATS BILDSTROM

Sddgésen Anser fabalis &r i Sverige rodlistad som
missgynnad pa grund av ett forhéllandevis litet
bestand med osdker populationsutveckling (Géard-
enfors 2000). Det svenska bestdndet antas uppgéa
till cirka 1000 hickande par (Svensson m.fl. 1999).
Virldspopulationen av nominatrasen fabalis upp-
gick hosten 2003 till drygt 100.000 faglar, men
antalet gulnidbbade individer (var form) minskar
snabbt till forman for svartndbbade (Leo van den
Bergh, i brev till HKP).

Nominatrasen har studerats flitigt under vinter-
halvaret, men knappast alls under senare delen av
varstracket och hdckningen (for en sammanfatt-
ning, se Nilsson m.fl. 1999). For att fylla de mest
akuta kunskapsluckorna under denna del av &rscy-
keln kravs forskning baserad pé individualmérkta
faglar. Med tanke pa terrdngen géssen vistas i kan
det da inte bli frdgan om annat &n halsringmérkning.
Dessutom visar tidigare projekt klart och tydligt att
for hackningsstudier krévs att gdssen mérks i eller
nédra hdckningsomradet och inte i vinterkvarteren.

For att utréna om det skulle vara mojligt att

framgangsrikt fanga hickande sddgiss for hals-
ringmérkning i Mald kommun genomférdes en
pilotstudie under 2003 och 2004 (Kampe-Persson
m.fl. 2004). Under tre veckor i juli—augusti 2003
kontrollerades, med Byastugan i Sandfors som
basléger, ett stort antal potentiella hacklokaler. Ar-
ten hittades pa endast tva lokaler, ett par med fem
ungar pa den ena samt en ensam unge och en rug-
gande adult pd den andra. Paféljande sommar kon-
centrerades faltarbetet till de lokaler dir det skulle
vara mojligt att genomfora fangstforsok med kort
varsel om nagra familjer upptécktes. Gammal spill-
ning hittades pa nagra lokaler, men ingen ny, och
inte heller nagra andra tecken pa att det fanns nagra
familjer pa dessa lokaler.

Den déliga reproduktionen 2003 kunde bero pé att
en kall sen var foljdes av en varm och nederbords-
fattig sommar, ty dven sdngsvan och trana hade ett
daligt ar. Men mot bakgrund av att hdckpopulatio-
nen av sddgéds i Mala kommun sedan 1960-1975
minskat till 15—40 par (Bildstrom 2004a), och da
dven 2004 blev ett daligt hickningsar, uppkom dis-
kussion om vad orsaken kunde vara. Sdngsvanens
etablering och 6kning inom kommunen befanns i
det sammanhanget vara en viktig pusselbit.

Den forsta hickningen av sdngsvan i Mald kom-
mun konstaterades vid Dammtjdrn, Sandfors 1982
(Bildstrom 2004a). Sedan dess, framforallt under
det senaste decenniet, har arten okat kraftigt, och
idag héckar 25-40 par. Under senare ar har flera
personer bevittnat hur aggressiv sangsvanen kan
vara under héckningen. Genom valdsamma at-
tacker har sddgéss forhindrats landa i vatten som
ockuperats av svanpar, till exempel i Rudtjejaure
véren 2003 (LB, pers. obs.), dven da géssen forsokt
landa hundratals meter frén svanarna. I Grundtra-
skomradet hickade det tidigare sddgas vid sa gott
som varje tjdrn, till exempel patraffades atta hick-
ande par vid vatmarkerna vister om Grundtrask
1982 (Grahn 2003), men i takt med att sangsvanen
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etablerade sig forsvann géssen, forst fran de storsta
tjdrnarna men sedan dven fran de mindre, och det
senaste decenniet har ingen sddgéshickning skett i
det omrddet (Kurt-Olov Bjork, muntligen till MB).

Séngsvanen ar kind for att vara mycket aggres-
siv pa hiacklokalen, och ldnge trodde man att arten
inte kunde hicka med mer 4n ett par i en sj6 (Brazil
2003). Denna aggressivitet riktas inte endast mot
artfrander utan dven mot andra arter, t.ex. knol-
svan, kanadagas, gragas, trana och jungfrutrana.
Diremot har sangsvan och smalom setts hicka i
samma sjo (LB, pers. obs.). [ samtliga rapporterade
fall av aggression mellan sdngsvan och kndlsvan
har den forstndmnda avgétt med segern, vilket fick
Arvidsson (1987) att spekulera: ”Kanske blir det
sd 1 framtiden att sdngsvanen hdckar i vara insj0ar
och kndlsvanen blir hinvisad till vara kuster.” Fran
Lycksele Lappmark rapporteras om hur sangsvanar
brutalt jagat bort en kanadagésfamilj fran sin héck-
ningssjo genom att helt enkelt jaga upp dem pa
land (Bildstrom 2004b). I Blausjaur var kanadagas
stadig hiackféagel tidigare, men sedan sangsvan eta-
blerat sig har varken kanadagas eller sidgés setts
(LB, pers. obs.). Det ér kanske mer 4n en tillfillig-
het att kanadagasens tillbakagang i Mald kommun
i tid vdl sammanfaller med sdngsvanens uppgang
(Bildstrom 2004a).

Bland alla de hotfaktorer som listats for sidgésen
aterfinns inte hacklokalskonkurrens med sangsvan
(Ahlén 1977). Och hade inte resultatet av faltar-
betet i Mald kommun blivit s& magert, dr det inte
sdkert att saken hade uppmarksammats nu heller.
Att den inte kommit upp tidigare beror troligen pa
en kombination av brist pa ornitologer inom séd-
gasens hiackningsomrade och sangsvanens snabba
populationsuppgéng. I de tvé nordligaste 14nen har
antalet hdckande sdngsvanar okat fran nagot eller
nagra tiotal par pa 1930-talet (Rosenius 1937) till
knappt 3000 par 1997 (Nilsson m.fl. 1998). Bety-
delsen av denna konkurrens om hécklokaler dr idag
okdnd, men sddgéasens rodlistning kraver naturligt-
vis att fragestillningen tas upp till serids behand-
ling. Den bor dock ej ses isolerad, utan diskuteras
i samband med andra hotfaktorer, sdsom upphord
myrslatter, nedlagt sildngsbruk, dikning av myr-
mark och sumpskog, skogsavverkning, utbyggnad
av skogsbilvdgsnitet och miénsklig storning, till
exempel fritidsfiske, barplockning och lagflygande
sportflygplan/helikopter.

Att flera faktorer verkat samtidigt gor det ytterst
vanskligt att dra slutsatser av historiska uppgifter.
Upphord myrslétter har ofta framforts som for-
klaring till en geografisk och antalsmissig tillba-
kagang hos sddgésen under det senaste halvseklet
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(Mellquist & von Bothmer 1982). Andra har inte
funnit nagot stod for ett sidant samband (Pirkola
& Kalinainen 1984) eller betvivlat dess betydelse
(Svensson m.fl. 1999). 1 det undersokta omradet
var god tillgdng pa myrar som kunde utnyttjas for
slatter en grundforutsittning for att nybyggare
skulle kunna etablera sig dér for tvad arhundraden
sedan (Bildstrém 1997). Myrslattern upphérde i
mitten/slutet av 1950-talet, vilket gor att ett svagt
samband mdjligen kan skonjas, ty sddgésen hade
en titare stam under perioden 1960-1975 4n idag
(Bildstrom 2004a). Sambandet kompliceras dock
av det faktum att sddgasen okade betydligt i antal
mellan 1930- och 1960-talet. Mald kommun skiljer
sig dven i ett annat avseende, ty den stora renstam-
mens bete har sannolikt medfort att effekterna av
upphord myrslétter ej blivit lika drastiska som pa
andra héll i Norrland.

Under hidckning ror sig sddgdsen Over ett om-
rade pa 10-20 km? eller mer, varvid omréadets
olika delar av myrmark, smavatten, backar och
barrika skogsholmar utnyttjas i varierande grad un-
der hickningscykeln (Pirkola & Kalinainen 1984).
Sddgasens biotopkrav under hdckningstid dr daligt
kdnda, men kan antas vara hoga med tanke pd att
gissen vid vatmarksinventeringar oftast aterfun-
nits i de hogst klassade omrddena (Eriksson &
Henricsson 1990). Vid hicklokalskonkurrens med
sangsvan riskerar sddgéssen ddrmed att tvingas till
omraden som dr mindre ldmpade. Detta skulle i sin
tur kunna leda till att betydligt farre flygga ungar
produceras, ett samband som pavisats for gragds i
Skane (Nilsson m.fl. 2002). Kanske &r det vad som
sker, ty 1ag reproduktionsframgang har konstate-
rats hos sddgas (ArtDatabankens Artinformation).
En naturvardsmaissig nackdel vid lag reproduk-
tionsframgéang hos langlivade arter ar att allvaret
i situationen ofta inte blir uppenbart férrdn hick-
faglarna borjar do av adlderdom. For att fa en tidig
varning krdvs dvervakning som upplyser om savil
populationstrend som reproduktionsframgang. De
nationella sddgasinventeringar som sedan 1977 ar-
ligen genomfors i oktober och november (Nilsson
2000, 2003) kan inte fylla denna uppgift, ty av de
inrdknade sddgissen tillhor endast i storleksord-
ningen tio procent den svenska hickpopulationen.
Samordnade rakningar pa varrastlokaler i Vister-
botten och Norrbotten ger viss végledning om det
svenska bestandets storlek (Skyllberg & Hansson
2004). Men sa linge man inte vet hur géssen ror
sig mellan olika lokaler och hur linge de stannar
pa respektive lokal, kan dessa inte bidra med an-
nat d4n minimisiffror. For att 6vervakningen skall
bli effektiv tycks det darfor oundvikligt att en del



av populationen foérses med halsringar.

Den utvecklingsfas som den svenska sddgaspo-
pulationen befinner sig i just nu padminner oro-
vickande mycket om den som den andra gésen i
Norrland gick igenom under 1900-talet. Trots att
fjallgasen Anser erythropus idag befinner sig pa
gransen till utrotning i Fennoskandia (Aarvak &
Timonen 2004), vet man inte vad som fororsakade
den katastrofala utvecklingen. Om inte den redan
konstaterade populationsminskningen, tillsam-
mans med alla listade hotfaktorer, dr tillrackligt for
att nagot skall goras for sddgésen i Sverige, borde
fjallgasens 6de fungera som vickarklocka dven for
den mest svarvickta.
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Summary

In Mal4, southern Lapland, the first breeding of
Whooper Swan Cygnus cygnus was recorded in
1982. The species has increased markedly since
then, especially during the last decade, and 2540
pairs breed in the municipality now. In this area,
several persons have witnessed how aggressive the
Whooper Swan can be during breeding. By violent
attacks Taiga Geese Anser fabalis have been pre-
vented from landing in waters occupied by a swan
pair, even when the geese have tried to land hun-
dreds of metres from the swans. In the Grundtrisk
area, the Taiga Goose bred at almost every tarn
carlier, but at the time of the establishment of the
Whooper Swan the geese disappeared, first from
the largest tarns but later also from the smaller
ones, and during the last decade there has been no
breeding of Taiga Goose in this area. In the light
of these data, the urgency of obtaining knowledge
about the ultimate outcome of nesting competition
between these two species is stressed. The Taiga
Goose is included as near threatened in the Swed-
ish Red List.

Hakon Kampe-Persson, Zooekologiska avdel-
ningen, Ekologihuset, 223 62 Lund. Epost:
kampepersson@hotmail.com

Leif Bildstrom, Smultronstigen 33, 930 70 Mala.
Epost: calidris55@hotmail.com

Mats Bildstrom, Rentjdrnvigen 30, 930 71 Rent-
Jjdrn. Epost: matsbildstrom@hotmail.com
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Nya doktorsavhandlingar — New dissertations

Redaktor Editor: J. Waldenstrom

Henrik Lange, 2003: Social dominance and
agonistic communication in the great tit. Fi-
losofie doktorsavhandling, Etologi, Stockholms
Universitet. ISBN 91-7265-631-X

Djur som lever i flock har manga fordelar jamfort
med de som lever ensamma. Aven om ett rovdjur
har littare att uppticka en flock &n ett ensamt
djur, sa blir ocksa rovdjuret i sin tur ldttare upp-
tackt om det 4r manga som &r vaksamma péa faror.
Dessutom har det enskilda djuret i en flock storre
chans att klara sig nér ett rovdjur vél véljer att an-
falla eftersom det finns s& manga fler att vélja pa.
Nackdelarna med ett liv i flock dr lika uppenbara
som fordelarna eftersom en flock intar sin foda pa
samma stélle och att tillgdngen pa mat under vissa
tidsperioder kan vara begransad. Da uppstar forstas
konkurrens och alla far inte tillrdckligt. Det leder
till konflikter och for att avgéra vem som ska fa
och inte fa tillgang till maten maste individerna i
flocken kommunicera. I flockar formas ofta domi-
nanshierarkier som grundar sig pd kommunikation
av olika dominansbeteenden. Dessa kan vara at-
tacker fran aggressiva flockmedlemmar eller andra
hotfulla beteenden. De individer som fér sdkrast
tillgang till mat, eller andra resurser, far det genom
att dominera de individer i flocken som har ligre
rang.

Henrik Lange har studerat hur kommunikation
och dominansbeteenden fungerar i flockar av talg-
oxar. Talgoxar tillhor en av védra vanligaste faglar
och under vintern lever de i hierarkiskt ordnade
flockar. Vanligen dr hannar dominanta 6ver honor
och éldre faglar 6ver yngre. I voljdrer har Henrik
studerat hur grupper av talgoxar samspelat under
olika forutsattningar, sdsom predationshot, flock-
stabilitet, individer med olika forutsittningar etc.
Avhandlingen bestar av fyra studier: 1) hur preda-
tionsrisken paverkar hotfulla beteenden, 2) funktio-
nen av hot, 3) flockstabilitet och viktokning samt 4)
hur innehav av en resurs tillsammans med erfaren-
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het av tidigare konflikter kan paverka dominans.

Féglar som lagger tid pa att attackera sina flock-
medlemmar eller att géra hotfulla atborder riskerar
att utsitta sig for en hogre predationsrisk eftersom
uppmaérksamheten da &r riktad mot den pagdende
konflikten. Ett hotfullt beteende i en riskabel si-
tuation dr mera kostsamt for individen, eftersom
den sitter sin dverlevnad pé spel och dérfor skulle
konflikter under sadana situationer optimalt sett
16sas med farre och kortare interaktioner mellan
individer. Subdominanta individer har simre chan-
ser att fa tillrackligt med foda och man vet att de
dérfor tenderar att utsétta sig for storre risker nar
de dr hungriga. Dominanta individer har alltid s&k-
rast tillgang till mat och kan undvika att utsitta sig
for de storre riskerna som subdominanta kanske
tvingas ta. Darfor kan man ténka sig att dominanta
individer skulle tveka att engagera sig i konflikter
under predationsrisk och darfor skulle subdomi-
nanta vinna en storre andel av konflikterna i dessa
situationer. I den forsta delen av avhandlingen, nér
Henrik utsatte dominanta och subdominanta faglar
i flockar for predationshot (i form av en uppstoppad
sparvuggla) minskade bade antalet och lingden pa
konflikterna méarkbart, samtidigt som flockmedlem-
marna uppméirksammade omgivningarna betydligt
mer. Dominanta individer uppvisade liknande antal
hotfulla beteenden oberoende av predationsrisken
de utsattes for. Subdominanta individer ddremot
uppvisade betydligt farre hotfulla atborder nér de
utsattes for predationsrisk. Detta kan tolkas som en
naturlig situation i en flock som plétsligt uppticker
en fodokilla, t.ex. en samling fr6n, och dér den el-
ler de dominanta individerna behdver utnyttja sitt
overldge for att verkligen forsékra sig om att vara
den eller de som far tillgang till maten i forsta hand,
dven om det finns predatorer i ndrheten.

Nér man tittar pa en grupp talgoxar verkar det
som om vissa beteenden bara uppvisas vid vissa
tillfallen. Vad ar det da som signaleras med dessa
beteenden av skiftande intensiteter? Hotfulla bete-



enden kan tolkas som ett sdtt att avvérja en attack
frén en annan gruppmedlem, sérskilt om graden av
de hotfulla signalerna reflekterar individens for-
méga att sldss. I s fall kan ett hotfullt beteende an-
vindas for att avvirja konflikter och vara ett sétt att
virdera en motstandares eventuella styrka och sig-
nalera: slass inte med mig! I den andra delen av av-
handlingen videofilmade Henrik talgoxflockar och
analyserade monstret av signalerade hotfulla bete-
enden och forekomsten av attacker och konflikter.
Det visade sig att majoriteten av konflikterna vanns
av den dominanta individen, men att det inte be-
rodde pé att de var etablerade som dominanta utan
pa att de i de konflikter de vann ocksé var de indi-
vider som uppvisade mest hotfulla beteenden och
var de som initierade flest konflikter. For att behalla
sin rang verkar séledes en individ vara tvungen att
upprétthélla en viss aggressionsniva. Aggressivitet
visar sig vara extra viktig d4 subdominanta indivi-
der vann konflikterna, eftersom forlorande domi-
nanter visade sig vara mer aggressiva dn férlorande
subdominanter. Sdledes visar dominanta individer
pa en generellt sett hdog aggressionsnivd, medan
subdominanter verkar ha fluktuerande aggressions-
nivaer som kan bero pa motivationen for just det
tillfallet.

Att bdra pa, eller flyga omkring med, extra vikt
ar kostsamt for en figel. Den extra vikten gor att
det blir jobbigare att flyga och att fageln inte kan
lyfta lika snabbt och i vilken vinkel den dnskar, na-
got som kan gora den till presumtivt offer for ett
rovdjur. Nér miljon eller f6dotillgdngen inte ar for-
utsdgbar kan det behdvas ett extra tillskott for att
forsdkra sig om att 6verleva en kritisk period och
beroende péd vilken rang en individ har i flocken
har den mojlighet att anpassa sin vikt direfter, vil-
ket var vad som studerades i den tredje delen av
avhandlingen. Vad hénder nér det sociala systemet
i en flock stors samtidigt som fodotillgangen &r be-
gransad? Efter att ha 1atit flockar av talgoxar instal-
lera sig i voljarer, byttes de dominanta individerna
mellan flockarna, sa att de nya flockarna kom att
bestd av samma subdominanter men med en ny
dominant individ. Efter dndringen 6kade alla indi-
viderna i vikt samtidigt som vikten pa morgonen
blev lagre. Flockmedlemmarna uppfattade siledes
oméndringen som en osdker situation och lade sig
till med en extra fettreserv. Den ligre morgonvik-
ten kan man kanske tolka som en forhéjning i 4m-
nesomsittningen under natten, vilket ytterliggare
understryker att situationen dr ett stressmoment.
Effekten av dndringen hos de subdominanta indi-
viderna visade sig ddrutdver vara storre dn hos de
dominanta, dir viktokningen inte var lika generell

Ornis Svecica 15 (2005)

eller tydlig.

Att vara forst pa en plats och muta in sitt omrade
har inte bara betydelse pa varen nir det ar hdckning
utan ocksd utanfor hdckningen i vinterflockarna.
Liksom flyttfaglar har det lattare pa varens flytt-
ningsresa efter att ha klarat av sin premiérflytt, kan
det kanske ocksé vara ldttare att etablera sig hogt
1 rangordningen i en vinterflock om man har erfa-
renheter av hog rang sedan tidigare. Nar dominanta
talgoxar flyttades mellan flockar av subdominanter,
i den fjérde och sista delen av avhandlingen, hade
alla dessa faglar tidigare erfarenheter av sin hoga
rang i den forra flocken medan subdominanterna
hade fordelen av att vara forst pa platsen for den
nyetablerade flocken. Det som visade sig vara vik-
tigast for dominans i de nya flockarna var rang i
den forra, dvs. tidigare erfarenheter. Alltsa formar
tidigare erfarenheter hos talgoxar dem for hur de
klarar framtida provningar, liksom vara upplevel-
ser och tidigare erfarenheter formar oss tvdbenta
varelser.

Slutligen, det vi framfor allt 1dr oss fran Henriks
arbete dr hur viktiga signaler 4r och att dominans
paverkar flocklevande individer mer &n vi kanske
i vanliga fall tdnker oss, men ocksé att motivation
och kanske ockséd personlighet verkar ha stor be-
tydelse for sociala system. Det som slar mig mest
ar att vi méinniskor verkligen inte har ensamrétt p
kommunikation, for likheterna med oss kianns inte
speciellt svara att hitta i talgoxarnas sociala kom-
munikationssystem.

ANNA NILSSON
Zooekologiska Avdelningen, Lunds Universitet

Thomas Borge, 2004: Genetics and the origin
of two flycatcher species. Filosofie doktorsav-
handling, Institutionen for Evolution, Genomik
och Systematik, Uppsala Universitet. SBN 91-
554-5846-7

En av de mest centrala bestdndsdelarna i Darwins
utvecklingsteori, som vi fortfarande vet alldeles
for lite om, dr mekanismerna bakom bildandet
av olika arter. Artbildning innebér att populatio-
ner som tidigare kunde reproducera sig fritt inte
langre kan fa fertil avkomma. Detta beror pé att
allt for stora genetiska skillnader mellan individer
fran de olika populationerna har utvecklats. Tho-
mas Borge anvénder sig av de europeiska svart-
vita Ficedula-flugsnapparna (svartvit flugsnap-
pare, halsbandsflugsnappare, balkanflugsnappare
och atlasflugsnappare) for att studera hur dessa
arter har uppkommit samt mekanismerna bakom
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artbildningen. Till sin hjdlp har han haft ett antal
molekyldra metoder for att kunna studera olika de-
lar av genomet, samt prover fran ett antal omraden
i Europa, Afrika och Asien varav en del kommer
fran s.k. hybridzoner dér utbredningsomradena for
svartvit flugsnappare och halsbandsflugsnappare
overlappar varandra.

De fyra Ficedula-arterna har idag utbrednings-
omraden som striacker sig over i stort sett hela Eu-
ropa, en bit in i Asien i dster och norra Afrika i
soder. Svartvit flugsnappare finns i kontinentens
véstra och norra delar, halsbandsflugsnappare i
centrala och 6stra Europa, balkanflugsnappare runt
Svarta havet och sdder om Kaspiska havet samt at-
lasflugsnappare kring Atlasbergen i norra Afrika.
Med hjélp av olika genetiska markorer, rekonstru-
erades fylogenetiska trdd for de fyra Ficedula-ar-
terna. Dessa visar att balkanflugsnapparen dr den
avldgsnaste sldktingen av de fyra arterna och dér-
efter verkar de tre andra arterna divergerat till olika
arter ungefar samtidigt.

Den troligaste orsaken till att populationer av
samma art divergerar till olika arter dr att fysiska
barridrer skiljer populationerna &t. Dessa barridrer
kan vara bergspass, vattendrag eller oférdelaktiga
habitat. Férekomsten av barridrer leder till att po-
pulationerna utvecklas oberoende av varandra tills
de genetiskt skiljer sig at sa mycket att de inte
langre kan fa nadgon avkomma. Det dr emellertid
inte séllan som sadana populationer aterigen kom-
mer i kontakt med varandra innan de nétt stadiet
d& populationerna inte kan reproducera sig med
varandra. Hybridisering kan da ske. Hybridernas
forekomst och fortlevnad beror dels pa hur mycket
populationerna hybridiserar, dels pa hybridernas
6verlevnad och deras reproduktionsframgéng. Om
frekvensen av hybridisering och hybridernas repro-
duktionsframgang ar tillrackligt hog kommer flodet
av gener mellan de tva populationerna sudda ut de
genetiska skillnaderna, som byggts upp da popu-
lationerna var atskilda. Alternativt, kommer hybri-
dernas forekomst att begrinsas av olika barridrer
som dels hindrar deras uppkomst (t.ex. olika tid-
punkter for hickning och férmagan att vélja part-
ner av samma art) samt fortlevnad (t.ex. 6verlevnad
och reproduktionsframgéng). Hybridzoner, det vill
sdga dér olika arter (eller populationer) méts och
reproducerar, utgor ett “mellansteg” i utvecklingen
av tva olika arter dir de aktiva mekanismerna for
artbildning kan studeras.

Svartvit flugsnappare och halsbandsflugsnappare
har nérliggande och ibland &verlappande utbred-
ningsomraden pa héackningsplatsen. Da dessa ar-
ter kommer i kontakt med varandra sker ibland att
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par bildas mellan de olika arterna. Resultatet blir
da hybrid-avkomma, dér honorna oftast blir sterila
och hanarna far nedsatt fertilitet. Orsaken till detta
tros vara att de tvd olika arternas genom (genetiska
uppsattning) inte dr fullstindigt kompatibla. Vid
forsta anblicken verkar det alltsad som en délig stra-
tegi att bilda par med den andra arten. Egenskaper
som hindrar férekomsten av hybridisering mellan
de tva arterna bor darfor vara gynnsamma for varje
individs reproduktionsframgéng. En sadan egen-
skap skulle kunna vara en 6kad forméga att gora
distinktion mellan den egna arten och andra arter.
Om en sddan egenskap utvecklas och fixeras i na-
gon av populationerna kommer i sin tur de genetis-
ka skillnaderna mellan arterna att 6ka ytterligare.
For att studera detta hos flugsnapparna har Borge
och hans kollegor koncentrerat sig pa en av faglar-
nas konskromosomer, Z-kromosomen. Detta ir en
kromosom, varav honorna har en i varje cellkdrna
och hannarna har tva. I enlighet med vissa teorier
dr det utvecklingen av Z-kromosomen hos faglarna
som orsakar avsaknandet och den nedsatta fertili-
teten av hybrider mellan nérbesléktade arter. Med
andra ord dr Z-kromosomen hos en art inte kom-
patibel med det 6vriga genomet i den andra arten.
Om gener som paverkar “artvalet” av partner ocksa
skulle befinna sig pad Z-kromosomen skulle detta
gynna en gemensam utveckling av genetisk inkom-
patibilitet mellan de olika arterna och val av “ritt”
art pa partnern. Hos svartvit flugsnappare och hals-
bandsflugsnappare har Borge och hans kolleger
hittat flera argument for att Z-kromosomen kan ha
varit viktig vid divergeringen av de tva arterna. Ett
sadant argument r att Z-kromosomen har varit ut-
satt for kraftig selektion. Denna slutsats har kunnat
dras fran den relativt 14ga genetiska variation som
observerats pa Z-kromosomen hos bdda arterna
jamfort med andra kromosomer. Dessutom &r ge-
ner som undersokts pa svartvit flugsnappare och
halsbandsflugsnappare mer differentierade om de
befinner sig pad Z-kromosomen jimfort med om de
befinner sig pa ndgon annan kromosom.

Som tidigare ndmndes gynnas differentieringen
av tvd arter om kéllan till inkompabilitet mellan de
olika arternas gener dr kopplad till egenskaper som
hindrar férekomsten av hybridisering. Detta verkar
rada hos flugsnapparna och dven hér spelar Z-kro-
mosomen en central roll. Z-kromomens genotyp,
det vill sdga kromosomens genetiska sammanstt-
ning, visar sig till skillnad fran 6vriga kromoso-
mers genotyp kunna forklara en del av hybriders
laga fertilitet. Dessutom visar sig komponenter
som dr viktiga for partnerval vara kopplade till Z-
kromosomen. Dessa egenskaper inkluderar bade



hanspecifika egenskaper sisom den vita pannflack-
en, den vita kragen och fjaderdriktens farg samt
dven honans preferens for dessa karaktérer.

Trots den observerade differentieringen mellan
svartvit flugsnappare och halsbandsflugsnappare
sker ett fldde av gener mellan arterna. Detta beror
troligen pé att vissa av hybriderna kan fi avkomma.
Flodet av gener mellan arterna dr dock asymme-
trisk, med ett hogre flode av gener fran svartvit
flugsnappare till halsbandsflugsnappare dn tvirtom.
Vad detta beror pa har d4nnu inte kunnat besvaras,
men flera troliga forklaringar laggs fram, sdsom att
svartvit flugsnappare skulle vara kénsligare for in-
kommande gener specifika for halsbandsflugsnap-
paren dn tvdrtom, eller att det skulle bero pa det
storre antalet svartvitflugsnappare observerade i
och omkring hybridzonerna.

Om det nu dr en délig strategi att bilda par med
den andra arten kan man fraga sig varfor det trots
allt sker. Fragan dr om det vid ndgot tillfdlle kan
vara en bra strategi att bilda par med en partner av
den andra arten. Det visar sig att kostnaderna att
bilda par med den andra arten ibland kompenseras
av att antalet utomiktenskapliga ungar (med den
ritta arten som genetisk fordlder) i boet dr hogre
hos hybridpar &n hos par av samma art. Dessutom
kompenseras den léga fertiliteten hos honor jim-
fort med hanar med att antalet kldckta hanar i boet
dr hogre dn antalet kldckta honor. Trots dessa kom-
pensationer finns det en observerad fitnesskostnad
for honor av halsbandsflugsnappare. Vad man dock
méste ta hinsyn till 4r att antalet flygga ungar frén
boet minskar kraftig med senare liggdatum och
att hybridparen utmirks av att det optimala antalet
flygga ungar fran boet sker vid ett senare datum an
hos par med samma art. Alltsa, honor som missar
det optimala datumet for att para sig med den egna
arten kommer, efter ett antal dagar, t.o.m. fa ut fler
ungar fran boet med en hane av den andra arten dn
den egna. Valet att bilda hybridpar kan ddrmed vara
en adaptiv strategi.

MIKAEL AKESSON
Zooekologiska Avdelningen, Lunds Universitet

Andreas Seiler, 2003: The toll of the automo-
bile: Wildlife and roads in Sweden. Doktors-
avhandling, Grimso forskningsstation, Sveriges
lantbruksuniversitet. Acta Universitatis Agricul-
turae Sueciae, Silvestria 295. ISSN 1401-6230.

Denna avhandling ber6r inte faglar, utan tre digg-
djur: élg, radjur och grivling. Trots detta kan vissa
resultat vara av intresse dven ur ornitologisk synvin-
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kel. Allmént konstaterar forfattaren att for flertalet
djurarter torde végtrafiken inte std for nagon storre
andel av dodligheten, och den utgér inte nagot hot
mot ndgon arts existens, i varje fall inte i vrt land.
Detta gillde tvekldst for dlg och radjur, for vilka
vigdoden var av mindre betydelse for populatio-
nernas storlek och tillvixt. Men berdkningarna for
gravling visade en annan bild. Andreas Seiler fann
nidmligen att vigdoden &r den storsta dodsorsaken
for denna art. Den dr av sddan omfattning att den
troligen é&r storre dn den arliga foryngringen och att
den sdledes begrinsar gravlingpopulationens stor-
lek. Detta &r ett ndstan sensationellt resultat och
avhandlingen kan mycket vl vara den forsta studie
som visat att trafikddden kan vara ett sé stort hot.
For faglar giller nog Seilers generella slutsats
overlag. Det &r svart att tdnka sig att nagot ndmn-
vért antal arter skulle vara s hért utsatta att bestan-
den dr hotade eller tillvixten begrdnsad. Jag har
heller inte sett ndgon studie som antyder detta kon-
kret. Det dr dock vissa arter som teoretiskt skulle
kunna vara extra mycket exponerade for vigddden,
nidmligen sddana som soker sig till vagar for att fa
mat, t.ex. glador och vrdkar som éter av kadaver
eller jagar sorkar i vigkanterna. Men den allmédnna
uppfattningen torde nog &nda vara att det positiva
overviger det negativa. For glada har det till och
med spekulerats om att trafikdddade djur varit av
betydelse for bestandstillvaxten. Kanske kan dock
vigdoden vara av allvarlig negativ betydelse for
en art, ndmligen tornugglan. Av Naturhistoriska
riksmuseets rapport over inldmnade doda faglar,
publicerad i SOFs arsbok, framgar att det nédstan
varje ar kommer in nagra tornugglor, de flesta si-
kert trafikdodade. Med tanke pé denna arts extrema
séllsynthet dr det forvdnande att det 1&dmnas in sé
maénga doda individer. Kan tornugglan vara ett un-
dantag dér trafikdoden utgor ett konkret hinder for
etablering och spridning?
SOREN SVENSSON
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