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Phenology of spring migration of Wood Sandpiper Tringa glareola

through Europe

Gronbenans Tringa glareola fenologi under varflyttningen genom Europa

MAGDALENA REMISIEWICZ, WLODZIMIERZ MEISSNER, PAVEL PINCHUK &

MATEUSZ SCIBORSKI

Phenology and dynamics of spring migration of the Wood
Sandpiper through Europe was analysed, using both lit-
erature and new field data collected at five wetlands in
Central Europe (N Poland and S Belarus). The passage
through all Europe lasted from mid-March until end of
June and at the five Central European sites between mid-
April and end of May. Migration was very concentrated
(50% of migrants during 610 days), and median dates at
all Central European sites were between 3 and 15 May.
Regression of mean peak dates on latitude of the sites
showed that spring migration through Europe was quick,
about 97 km/day. In most years passage had one peak,
but two peaks in some seasons at eastern sites may reflect
passage of migrants using a SE route or be an effect of

Abstract

adverse weather. Migration intensity varied among sea-
sons. This may have been caused by changes of water
levels or other habitat components. Tight timing of spring
passage suggests that in Central Europe the Wood Sand-
piper adopt a time-minimising migration strategy.

Magdalena Remisiewicz, (corresponding author),
Wiodzimierz Meissner, and Mateusz Sciborski, Avian
Ecophysiology Unit, Dept. of Vertebrate Ecology and
Zoology, Univ. of Gdaiisk, al. Legionow 9, 80-441
Gdarnsk, Poland; e-mail: biomr@univ.gda.pl

Pavel Pinchuk, Institute of Zoology, Belarussian
National Academy of Sciences, Academichnaya Str. 27,
220072 Minsk, Belarus; e-mail: ppinchuk@mail.ru

Received 19 June 2006, Accepted 8 February 2007, Editor: A. Hedenstrom

Introduction

In spring, Wood Sandpipers Tringa glareola are
numerous migrants, widespread over the major-
ity of European inland (Glutz von Blotzheim et
al. 1977, Cramp & Simmons 1983). Most Wood
Sandpipers that pass through these areas spend the
winter in sub-Sahelian Africa and in spring they re-
turn to their breeding grounds in Fenno-Scandia,
the Baltic States and northwestern Russia (Myhr-
berg 1961, Lebedeva et al. 1985, Meissner 1997,
Underhill et al. 1999, Remisiewicz 2005). En route
they use a wide variety of inland wetlands as stopo-
ver places and only low numbers forage at coastal
mudflats (Glutz von Blotzheim et al. 1977, Cramp
& Simmons 1983, Meltofte 1996).

The existing knowledge of the spring passage of
Wood Sandpipers through Europe comes mainly
from counts conducted in many wetlands spread
over the whole continent (see Appendix 1). How-
ever, the data on spring passage of this species in
Central Europe, at areas located close to its breed-
ing range, which can be the last stopover places
before arrival at nesting grounds, are limited and

dispersed. Some materials on Wood Sandpiper
migration have been summarised by Glutz von
Blotzheim et al. (1977) and OAG Miinster (1994).
However, since these publications numerous new
data on spring passage have been published, thanks
to the interest in the migration of this species, in-
creased by the research project of the International
Wader Study Group “Tringa glareola 2000” coor-
dinated by WRG KULING (Remisiewicz 2005).
The main aim of this paper is to present an over-
view of the phenology and the course of spring mi-
gration of the Wood Sandpiper through Europe. In
particular, we want to test the hypothesis of a very
quick and condensed northward passage and explain
variation of migration intensity and dynamics in the
context of the migration strategy of the species.

Study areas and methods

The analysed data on phenology of Wood Sandpiper
spring passage through Europe include dates of the
earliest observations, migration peaks and the last
records at sites presented in Figure 1. Data from
most sites were collected from available literature



Figure 1. Sites discussed in the study. The site numbers cor-
respond with those in Appendix 1; names and geographical
coordinates of sites given in Appendix 1.

Lokaler som diskuteras i denna studie. Lokalernas nummer
motsvarar de i Appendix 1, ddr deras namn och geografiska
koordinater ges.

sources (Appendix 1). Spring migration phenology
and dynamics in Central and Eastern Europe was
analysed in more detail, based on our own counts
at five sites located in N and NE Poland and in S
Belarus (Figure 1). These surveys were performed
from mid-April until mid-May or the end of May,
covering the entire migration of the species, in dif-
ferent years within the period 1996-2005. Descrip-
tions of the study sites are presented below, and
periods of counts at each site are given in Table 1.

Mechelinki Meadows

This 120 ha wetland is situated in N Poland, on the
coast of Gulf of Gdarisk (Figure 1, site 27). The
site consists of open wet meadows and rushes, with
water stagnating in spring. At this site studies were
conducted in 1994-1998 and 2000. In the periods
of pentad counts (Table 1), controls were done two
or three times per pentad; during the period of daily
counts only single controls were missed.

Drewnica Meadows

This site, located in N Poland about 3—4 km up the
Vistula river mouth within its flood embankments,
is ca 190 ha temporarily flooded open meadows
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(Figure 1, site 28). Wader counts were performed
there in 1997-1999. In the periods of pentad counts
(Table 1), controls were done two or three times per
pentad (Wdjcik et al. 1999).

Nisko

This ca 50 ha wetland is located in NE Poland (near
Olsztyn), in the Sajna river valley (Figure 1, site
24). It is a mosaic of reedbeds, rushes and aquatic
plants, permanently flooded by river water. At this
site pentad counts were conducted in 2000, and
daily counts in 2003 (see Table 1).

Kwiecewo

This site is located in NE Poland, ca 50 km south-
west of Nisko (Figure 1, site 23). It is a natural ca
60 ha shallow lake among farmland. Its shallow
littoral zone, with abundant water vegetation and
rushes, and surrounding wet meadows, provide fa-
vourable foraging and resting conditions for Wood
Sandpipers. Daily counts were conducted there in
2004 and 2005 (Table 1).

Turov

This site, located in S Belarus in the floodplain
of the Pripyat river (figure 1, site 18), consists of
ca 200 ha grazed meadows. Large oscillations of
flooded area among years, due to different water
level in the Pripyat river, are characteristic of this
place. Counts of waders in 2002 were performed
twice or more times per pentad and in 2005 on a
daily basis (Table 1). In 2004 controls were irregu-
lar and only maximum observations are used in this
paper.

The periods of counts at each site in most years
included the entire period of Wood Sandpiper mi-
gration. In the remaining years the counts covered
the main peaks and the majority of Wood Sandpiper
passage. At most sites daily counts were conduct-
ed during the main concentration of migration, as
shown in Table 1. Before and after this period, counts
were done 23 times per five-day period (pentad);
these counts will be referred to as “pentad counts”.
Based on both daily and pentad counts, migration
dynamics at each site was analysed using the stand-
ard pentad scheme of Berthold (1973). For each year
and site, the mean and maximum number of Wood
Sandpipers in a pentad were presented. This pentad
migration dynamics was compared with the pentad
pattern of spring migration available from the litera-
ture data. For years when daily counts were conduct-



ed at studied sites, the reference period when counts
were performed in each year was established as 29
April-13 May. For these years, the median migra-
tion date and 1st and 3rd quartiles were calculated
and compared by the Kruskal-Wallis test and post-
hoc Dunn’s test (Zar 1996). The dates of the first ar-
rival, mean peaks and median dates, obtained from
the studied sites were combined with the analogous
information collected by the survey of the available
literature sources. Based on both literature and our
field data, we analysed the timing and speed of the
birds’ northward movement through the continent.
We checked the relation of the first arrival or the
peak dates and the geographical latitude of stopover
sites from all over Europe by Pearson correlation co-
efficient. We estimated migration speed according to
the slope of regression equation. Statistical analyses
were carried out with the software package STATIS-
TICA 6 (Statsoft 2003), significance level of p<0.05
was accepted.

To check whether variation in seasonal migra-
tion pattern has a local or wider character, we
compared daily migration dynamics between sta-

tions Mechelinki and Drewnica Meadows, which
worked contemporaneously in a few seasons, in
particular in 1997, and between the more distant
stations Kwiecewo and Turov that operated at the
same time in 2005. One missing count in each of
these seasons was filled with the mean number
from the two neighbouring days. To compare mi-
gration intensity between years at the same station
and between sites, we calculated the mean number
of birds per count for each site and season. The
total number of birds observed at a site during all
counts within the reference period was summed up
for each season (years with both pentad and daily
counts considered). This total does not reflect the
real number of migrant Wood Sandpiper in a given
season, due to unknown turn-over rates. However,
we assumed that the length of the birds’ stay did
not differ among seasons to an extent that would
substantially influence the observed totals. These
totals were divided by the number of counts (7-15
counts evenly distributed within the reference pe-
riod), providing the measure of migration intensity
in a certain season.

Table 1. Periods of pentad counts (one to three counts per five-day period) and daily counts at the studied sites

in subsequent years.

Perioder med pentadrdikningar (en till tre rdkningar per femdagarsperiod) och dagliga rikningar vid de stude-

rade lokalerna.

Pentad counts
Pentadrikningar

Daily counts
Dagliga rdkningar

12 Apr-22 Apr
14 May-30 May
14 Apr-20 Apr
12 May-30 May
12 Apr-22 Apr
20 May—30 May

25 Apr-28 Apr
18 May—29 May

23 Apr-13 May
21 Apr-11 May

24 Apr-19 May
30 Apr-12 May
29 Apr-17 May
28 Apr-10 May

25 Apr — 28 Apr
16 May — 30 May
24 Apr — 2 May
11 May — 19 May
12 May — 17 May

29 Apr — 15 May

3 May — 10 May
27 Apr — 11 May

8 Apr — 14 May

28 Apr — 14 May

24 Apr — 12 May
28 Apr — 14 May

Site Year
Lokal Ar
ek o
1995
1996
1997
1998
2000
Meadows 1997
1998
1999
Nisko 2000
2003
Kwiecewo 2004
2005
Turov 2002
2005

27 Feb — 30 May

25 Mar — 18 May




Results

Phenology of Wood Sandpiper spring migration
through Europe

Spring migration of Wood Sandpipers through
Europe lasts from mid March to the beginning of
June, as shown by the literature data (see Appen-
dix 1) and our own results. Dates of first arrival
showed over two months difference between the
southern and northern parts of Europe (Figure 2).
The earliest occurrence was recorded on 5 March
at Draganic fishponds in Croatia (Radovic et al.
1999) and the latest on 7 May at Yyteri in Finland
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Figure 2. Correlation of dates of first occurrence and daily
maximum of Wood Sandpipers and geographical latitude of
the site, based on our results and literature data presented in
Appendix 1. Open sign — outlier data excluded from regres-
sion. Dashed lines — 95% confidence interval around regres-
sion line (solid line).

Sambandet mellan forsta ankomst och dagligt maximum och
lokalens geografiska ldige, baserat pd savil egna data som
litteraturuppgifter enligt Appendix 1. Oppen symbol — av-
vikande virde som uteslutits frdn regressionen. Streckade
linjer — 95% konfidensintervall runt regressionslinjen (hel-
dragen).
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(A. Eriksson, pers. comm.). At some sites, particu-
larly in Southern Europe and Asia Minor, Bulgaria,
Greece and Israel, the earliest migrants occurred in
low numbers already in the end of March (Akriotis
1991, Nankinov et al. 1998, Dalakchieva & Popov
2002, Yosef et al. 2002). At most Central European
sites spring passage of Wood Sandpipers fell in the
middle of this period — the passage begun between
8 and 22 April. Thus, the site- and season-depend-
ent variation of the first arrival date at these sites
was only 14 days (Figure 2). This was also the case
at the studied Polish and Belarusian sites, where
the first observations came from 8 April 2000 at
Nisko and 13 April 2002 at Turov. The relatively
late date of first arrival (3 April) at the south-east of
Turkey (Cukurova Deltas; Berrevoets et al. 1994)
draws attention (Figure 2). This date departs sig-
nificantly from the pattern of the remaining sites,
and was therefore excluded from the analysis of
the relation between first occurrence date and ge-
ographical location of sites. The dates of first ar-
rival at all remaining European stopover sites were
positively correlated with the geographical latitude
of the sites (r=0.72, p<0.001, n=19), reflecting the
northward progress of spring passage. A significant
regression was obtained (Figure 2), with 10 out 19
data points falling within the 95% confidence in-
terval.

The major wave of migrants moved northwards
over Europe during one month, from 24 April in
Turkey (Cukurova Deltas; Berrevoets et al. 1994)
to 23 May in Finland (Ita-Lapin; Saari et al. 1998),
as shown in Figure 2. At all analysed Central Eu-
ropean sites the variation between sites and years
in the occurrence of the main peak was only two
weeks (29 April-15 May, Figure 2). At the studied
Polish and Belarusian sites, the peak fell in the first
week of May in all years. The maximum numbers
of Wood Sandpipers reached during one count at
Polish sites were 1371 individuals at Nisko (1 May
2000) and 1000 individuals at Turov (2 May 2004).
The movement of this main peak of Wood Sandpi-
per migration through the continent was positively
correlated with the geographical latitude of the
stopover sites (r=0.81, p<0.0001, n=17). The slope
of the regression (Figure 2) allowed us to estimate
the migration speed at 52 minutes/day, i.e. ca 97
km/day. For 11 sites, peak dates were concentrated
within 95% confidence interval around the regres-
sion line.

The time spans between the first observations
and the main wave of migrants are worth attention.
In Bulgaria (on Atanasovsko Lake and near Sofia)
the first migrants occurred over 40 days earlier than
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Figure 3. Comparison of phenology of spring migration of
‘Wood Sandpipers at the studied sites. Bars — interquartile in-
crements (25-75% of birds), vertical lines — medians; white
bars — Mechelinki Meadows, grey bar — Drewnica Meadows,
hatched bars — Turov, lined bars — Kwiecewo; numbers at si-
des of bars give the number of birds in the reference period.

Jamforelse av varfenologin for gronbena pd de olika loka-
lerna. Horisontella staplar — 25-75% av faglarna, verti-
kala linjer — medianer, vita staplar — Mechelinki, grd stap-
lar — Drewnica, korsade staplar — Turov, linjerade staplar
— Kwiecewo. Virden vid staplarna anger antal faglar under
referensperioden.

the main wave (Nankinov et al. 1998, Dalakchieva
& Popov 2002), while at the wetlands of Central
Europe (Germany, Poland, Belarus), the differ-
ence was 15-33 days (Kube 1988, Lontkowski et
al. 1988, Dierschke & Dierschke 1990, Gorski &
Nowakowski 1999, our data).

Spring passage of Wood Sandpipers at the stud-
ied Polish and Belarusian sites was concentrated
within the first half of May (Figure 3). In seasons
when daily counts were available, 50% of the birds
migrated during 6 to 10 days (interquartile incre-
ment) of an intensive passage. All median dates of
migration for the Polish and Belarusian sites in dif-
ferent years fell between 3 and 8§ May. Median dates
of passage at stopover sites in the whole of Europe
in different seasons were also very concentrated in
a short period between 5 and 13 May, and a simi-
lar, condensed passage was observed in Austria and
Germany (Winkler & Herzig-Straschil 1981, Dier-
schke & Dierschke 1990, Pannach 1992, Sauvage
2000, Anthes et al. 2002). The last migrants were
observed in Central Europe until the end of May
with the latest record from 30 May (Mechelinki in
1996 and Turov in 2002).

Table 2. Total number of birds observed, number of
counts, and mean number of birds per count (‘migra-
tion intensity’) during the reference period (30 April—
13 May) at the studied sites and seasons.

Totlat antal observerade individer (ind.), antal rik-
ningar (vdkn.) samt medeltal individer per rikning
(flyttningsintensiteten) under referensperioden 30
april-13 maj.

Site Year  Birds Counts Mean
Lokal Ar ind. rdkn.  medel
Mechelinki 1994 1852 15 123.5
Meadows 1995 2443 13 187.9
1996 2839 14 202.8
1997 632 11 57.5
1998 641 15 42.7
2000 799 12 66.6
Drewnica 1997 381 15 254
Meadows 1999 797 13 61.3
Nisko 2003 2211 15 147.4
Kwiecewo 2004 453 14 324
2005 1303 15 86.9
Turov 2002 734 7 104.9
2005 200 14 14.0
Migration pattern

Despite similar median dates of passage, mi-
gration dynamics of Wood Sandpipers differed
significantly among the studied Polish and Be-
larusian stations and seasons (Figure 3; Kruskal-
Wallis test: Hy 3071=358.08, p<0.0001). Differences
in the course of passage between all the stations
and even between consecutive seasons at the same
station (Figure 3), were highly statistically signifi-
cant (post-hoc Dunn test: for all pairwise compar-
isons — p<0.0001). In addition, the total numbers
of counted birds fluctuated strongly from year to
year. We did not find any common trends of chang-
es in numbers for the stations that operated in the
same years (Table 2). The highest mean number of
Wood Sandpipers per count was over 200 birds (in
1996 at Mechelinki Meadows), and the lowest was
14 birds (in 2005 at Turov). At Mechelinki Mead-
ows, the numbers of birds observed in 1994-1996
were high, but they were much lower in 1997-1998
and 2000. At Drewnica Meadows, located only 50
km away, the mean number of Wood Sandpipers
during a count was lowest in 1997 but twice as
high in 1999 (Table 2). At Turov in 2002 and at
Nisko in 2003 Wood Sandpipers were particularly
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abundant. In contrast, at Turov in 2005 very low
numbers of birds were observed, while in the same
season at Kwiecewo migration intensity was more
than twice that in the previous year (Table 2).
Two main patterns of Wood Sandpiper migra-
tion dynamics were identified at the studied Polish
and Belarusian sites (Figure 4) and in the literature
data. The typical passage at the Polish stations had
one peak between the first (3 May) and the third
(13 May) pentad of May. In most years this main
migration peak lasted for two of these pentads, e.g.
in 1994 at Mechelinki Meadows and in 2005 at
Kwiecewo, but in some seasons intensive migra-
tion lasted even for over 4 pentads, as in 1996 at
Mechelinki Meadows. This pattern was common in
many places of Europe and at several other sites
in Poland (Kuzniak & Lorek 1993, Meissner &
Sikora 1995, Gorski & Nowakowski 1998, 1999),
in Denmark (Meltofte 1993), Germany (Bruch &
Loschau 1973, Harengerd et al. 1973, Kowalski
1985), Switzerland (Leuzinger & Jenni 1993), Ro-
mania (Sandor & Virginas 1998), Italy (Scebba &
Moschetti 1996) and Greece (Akriotis 1991). The
dates of this main peak were very similar at the
studied sites and in other Central European wet-

300

lands with all peaks within the period 1-10 May
(Figure 2). In some years and sites, e.g. at Turov
in 2002 and 2005 and at Mechelinki Meadows in
1998, the passage had two migration peaks (Figure
4). In these cases the first migration peak occurred
in the end of April and the second peak was ob-
served in the second pentad of May, as the main
peak in other years and stations.

In 1997 counts were done simultaneously at
two sites in N Poland, Mechelinki Meadows and
Drewnica Meadows (Figure 5). The daily spring mi-
gration pattern was generally similar, with two mi-
gration waves (Figure 5). The first wave at Meche-
linki Meadows occurred 3—7 May, and at Drewnica
Meadows 4—6 May. The second migration wave
occurred 9—-11 May at Mechelinki Meadows and
two days later at Drewnica Meadows (11-12 May).
However, the number of birds observed at Drewn-
ica Meadows was slightly higher during the first
than during the second peak, while at Mechelinki
Meadows numbers during the second peak were
about 2.5 times higher than during the first one. In
2005, when daily counts were conducted simultane-
ously at Kwiecewo and Turov, the migration pattern
at these stations was very different (Figure 5). At

300

25No Mechelinki 1994 2'5“0 | Turov 2002
200 200
150 150
100 100 A

50 50 4

0 4 0+

13 18 23 28 3 8 13 18 23 28 13 18 23 28 3 8 13 18 23 28
April May April May

300 300
o5 | Mechelinki 1998 N Kwiecewo 2004

200 -
150 -
100 -
50 i i H

04

13 18 23 28 3 8 13 18 23 28
April May

200 -
150 -
100 -
50 1 i H u

04

13 18 23 28 3 8 13 18 23 28
April May

Figure 4. Pentad spring migration dynamics of Wood Sandpipers at selected sites and seasons in reference period (29 April-13
May). Black bars — mean number of birds observed in a pentad, white bars — maximum count in a pentad; pentads described
by their middle dates.

Flyttningsmonster under pentader pd valda plaster och dr under referensperioden (29 april—13 maj). Svarta staplar — medel-
tal faglar i pentaden, vita staplar — maximalt antal under pentaden. Pentadn ange med dess medeldatum.
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Figure 5. Comparison of daily migration dynamics at two
sites working parallelly in 1997 (Mechelinki and Drewnica
Meadows) and in 2005 (Kwiecewo and Turov).

Jamforelse mellan dagligt antal gronbenor pa lokaler som
bevakats samtidigt 1997 (Mechelinki och Drewnica) och
2005 (Kwiecewo och Turov).

Turov, the majority of migrants occurred between
29 April and 4 May and later migration intensity
was very low; the second, small wave of migrants
appeared between 11 and 14 May. At Kwiecewo,
located ca 700 km to the west (Figure 1), the first
migration started on 30 April and peaked between
3 and 9 May; the last small wave of migrants oc-
curred on 11-13 May, as well as at Turov.

Discussion

Wood Sandpipers observed in spring throughout
Europe are on their northwards passage from win-
tering grounds in the Mediterranean region and Af-
rica south of the Sahara, towards breeding grounds
in Fennoscandia, the Baltic countries and Western
Russia (Myhrberg 1961, Glutz von Blotzheim et al.
1977, Lebedeva et al. 1985, Meissner 1997, Rem-

isiewicz 2005). Analysis of geographical location
of the analysed European sites in relation to breed-
ing grounds and distribution of ringing recoveries
presented by Lebedeva et al. (1985), suggests that a
higher proportion of Wood Sandpipers breeding in
western Russia may be expected at the more east-
ern locations.

At most European wetlands, the passage had one
main peak. Thus, this seems to be the most com-
mon pattern of Wood Sandpiper migration. Two
peaks, similar to those noted at some Belarusian
and Polish sites (Figure 4), have been observed
only at few sites in Germany (Beitz 1985, Dier-
schke & Dierschke 1990, Pannach 1992), in Czech
Republic (Fiala 1991) and Switzerland (Maumary
et al. 1997). At these latter sites, data was pooled
from many years. Occurrence of two peaks in such
cases should be treated cautiously, because if tim-
ing of single peaks differs between seasons, pooled
data may produce two peaks. However, in our data,
analysed in separate seasons, the earlier April peak
was evident in Turov and in one season at Meche-
linki Meadows (Figure 4). These two migration
peaks are too distant in time to reflect subsequent
passage of males and females (Remisiewicz &
Wennerberg 2006). Ringing recoveries show that
through Western Europe Wood Sandpipers migrate
almost exclusively to wintering areas in the West-
ern Africa, while in Central and Eastern Europe
migration routes are more to the east (Myhrberg
1961, Glutz von Blotzheim et al. 1977, Lebedeva et
al. 1985, Meissner 1997, Bakken et al. 2003). Thus,
the April peak, observed only at more eastern sites,
might be formed by birds moving northward along
the Eastern African migration flyway (Kam et al.
2004), and therefore not being represented in West-
ern Europe. However, occurrence of two peaks in
some seasons might also be an effect of weather,
e.g. a delay caused by adverse conditions at earlier
stages of migration.

The relatively late date of first arrival at SE Tur-
key (Figure 2) may indicate later passage of popu-
lations wintering in Asia Minor and East Africa,
following the south-eastern migration route, sug-
gested by ringing recoveries (Lebedeva et al. 1985).
The time span between dates of the first arrival and
the main migration peak in the south of Europe
(in Bulgaria) was much greater than in the central
part of the continent. The first broods of the Wood
Sandpiper were observed in Belarus near Grodno
already on 25 April (Nikiforov et al. 1989), while
in other parts of the breeding range they occurred
two to four weeks later. For example, in Karelia
and near Ural, first broods were observed on 20-28
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May (Kozlova 1961, Glutz von Blotzheim et al.
1977). Thus, it is possible that the very early mi-
grants observed only in southern Europe may be
the earliest breeders from the southern edge of the
breeding range (Belarus or Ukraine), which do not
occur on passage further north. The monthly span
in the occurrence of earliest migrants in different
regions of southern Europe would correspond with
the monthly difference in dates of first broods be-
tween the western and the eastern part of the Euro-
pean breeding range of the Wood Sandpiper. How-
ever, analyses of dates of the earliest occurrence
should be treated cautiously, as they can be biased
by overlooking the first, usually single migrants,
especially at stopover sites with irregular counts.
Thus, such dates were not used here to estimate the
migration speed.

Generally, spring migration of Wood Sandpipers
through Europe lasts for ca 2.5 months and dates
of first arrival show over two months difference
between southern and northern Europe (Figure
2). Single birds (probably not breeding) remain
for summer at stopover places outside the breed-
ing range (e.g. Harengerd et al. 1973, Nankinov et
al. 1998). These individuals might be second-year
birds that have abandoned breeding or were delayed
on migration, as suggested for other wader species
(Glutz von Blotzheim et al. 1977). The major wave
of migrants, however, moves over Europe during
only one month, and the calculated migration speed
indicates a very quick northward migration at about
100 km/day. This value, however, should be treated
only as a rough estimate because the wave of birds
moves to the NE. The migration speed would be
even higher if the true distance rather than latitude
was considered in the calculation. Also the fact that
the dates used came from different years would
tend to make the estimated speed too low.

The fact that the majority of migrants pass
through most Central European sites within just 10
days indicated that a very concentrated spring pas-
sage is typical of the Wood Sandpiper. Very similar
median migration dates in Western, Central and
Eastern Europe (Winkler & Herzig-Straschil 1981,
Dierschke & Dierschke 1990, Pannach 1992, Sau-
vage 2000, Anthes et al. 2002, this study) and very
close dates of occurrence of the main migration
peak at all Central European sites (Figure 2) sug-
gest that Wood Sandpipers migrate as a synchro-
nised broad-front wave. Direct comparison of mi-
gration dates was difficult because in the majority
of the cited papers only many-year averages were
presented (e.g. Kowalski 1985, Harengerd et al.
1973). However, similar dynamics and very close

10

dates of occurrence of main waves of migrants, ob-
served at two sites in N Poland located ca 50 km
apart (Figure 5), seem to confirm this synchronisa-
tion.

In spite of this concentration and regularity of
migration timing, migration intensity (Table 2) and
pentad course of migration dynamics varied great-
ly among seasons at the studied sites (Figures 3-5).
This variability probably reflects the response of
migrants to different conditions at given stopover
sites and also during earlier stages of migration.
Farmer & Wiens (1998) showed that in the Pecto-
ral Sandpiper Calidris melanotos, a species also
using inland stopover sites, spacing and quality of
stopover sites can strongly influence the pattern of
spring migration. Generally, numbers of waders
using certain stopovers, strongly depend on actual
environmental conditions offered by these sites
(Piersma & Lindstrom 2004).

One of the most important factors that influence
availability and quality of foraging places to mi-
grant waders is water level at stopover sites, as in-
dicated by changes in abundance, species diversity
and migration phenology of waders at different wa-
ter levels on e.g. the Lake Constance (Maumary et
al. 1997) and the river Inn valley (Reichholf 1972).
Among the sites we studied, daily migration dy-
namics of the Wood Sandpiper at Drewnica Mead-
ows and changes of the water level in the Vistula
river valley were clearly correlated in 1998, when
the majority of passage occurred in the period of a
medium water level (Sciborski 2000).

However, at this site in 1997 and 1999, no relation
between water levels and migration course or in-
tensity was found (Sciborski 2000), which suggests
that other factors may also affect migration pattern
observed at a certain site. Waders can be flexible in
their selection of stopover sites, and their choice de-
pends on the conditions that the site offers, such as
predation pressure and food availability (Ydenberg
et al. 2002, Gudmundsson et al. 1991). They also
react quickly to changes in habitat quality (Wojcik
et al. 1999), which has been described also in the
Wood Sandpiper (Meissner 1997). This could be
the case at Mechelinki Meadows where a remark-
able decrease in the numbers of Wood Sandpipers
was observed between 1994-1996 and 1997-2000.
This decrease could have been an effect not only
of a change of the water levels, but also of another
habitat change. At this site, due both to low water
levels and decrease of cattle grazing over the years,
the wet meadows used by migrant waders gradually
turned into reed beds (Meissner et al. 2004).

We show here that spring migration of the Wood



Sandpiper through Central Europe is very quick
and condensed, yet characterised by great year-to-
year variation in numbers of migrants observed at
subsequent stopover sites. In general, spring mi-
grants seem to be time selected, due to high costs
of being late in breeding grounds (Myers 1981, Ly-
ons & Haig 1995). For example, in Barnacle Geese
reproductive success was correlated with the tim-
ing of spring migration and individuals departing
from the final stopover site at intermediate dates
achieved the highest success (Prop et al. 2003).
Time minimized migration was suggested for
many long-distance migrating waders (e.g. Farmer
& Wiens 1999, Gudmundsson et al. 1991).

Waders migrating in spring from Africa across
the European inland are not forced to use fixed
refuelling sites like coastal waders, which depend
strongly on intertidal habitats. In years when abun-
dant food resources appear in many inland sites,
some stopover sites may be skipped (Gudmunds-
son et al. 1991). Such flexibility could result in
great differences of the number of migrants and
migration pattern in a given site in subsequent
seasons, as observed in the present study (Table 2,
Figure 4).

It is also possible that, as found in the Bar-
tailed Godwit Limosa lapponica (Scheiffarth et
al. 2002) and Redshank 7ringa totanus (Meissner
2000), Wood Sandpipers from southern and north-
ern breeding populations have different migration
routes and migration strategies due to different
distances to cover between wintering and breed-
ing grounds. However, ringing recoveries of Wood
Sandpipers from wintering and breeding grounds
and data on stopover ecology are too few to allow
either confirmation or rejection of this hypothesis
(Lebedeva et al. 1985, Underhill et al. 1999). Thus,
further studies on migration strategies of this com-
mon, yet not very well known species are needed to
solve this problem.
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Sammanfattning

Gronbenans varflyttningsfenlogi analyserades med
hjidlp av rikning av rastande gronbenor vid ett antal
lokaler i Polen och Vitrtyssland. Aven publicerad
information analyserades. Totala antalet lokaler
som analysen baseras pa visas i Figur 1. Det var
ett signifikant samband mellan latitude och datum
for passage av varstriacket (Figur 2), vilket tyder pa
att strackfronten ror sig norr ut som en vagrorelse.
Den genomsnittliga hastigheten pa varflyttningen
var ca 100 km/dag. Normalt var strickperioden vid
en given lokal kort, med ca 50% av antalet gronbe-
nor inom loppet av 610 dagar. Vissa &r forekom en
tvatoppighet i passagen (Figur 4), vilket kan bero
pa olika tidsmissig passage mellan ar, inslag av
olika populatior eller viderfaktorer som fatt strack-
et att stanna upp. Mediandatum vid centraleuro-
peiska lokaler inf6ll mellan 3—15 maj (Figur 5).
Flyttningsintensiteten varierade med en factor 2—3
mellan olika ar. Faktorer som kan paverka antalet
rastande grénbenor diskuteras. Aven grénbenans
generalla flyttningsstrategi pa varen diskuteras, och
vi foreslar att gronbenan &r en tidsminimerare.
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Appendix 1. Locations of described Wood Sandpiper stopover sites and phenological records from these sites, used in analyses
of relation of migration timing and geographical location of a site, and literature sources of the data used. Numbers of sites
are the same as in Figures 1 and 2.
Ldiget for de beskrivna rastplatserna for gronbena och fenologiska observationer pd dessa plaster, vilka anvints I analyserna
av flyttningens tidsschema I forhallade till platsens ldge. Antalet lokaler dr detsamma som i Figur 1 och 2.

No Site, country Latitude Longitude  First Daily Median Reference
arrival max. date
Lokal, land Forsta  Dagligt Median-
ankomst  max. datum

1. Cukurova deltas, TR 36°40°N 35°26’E 3Apr 24 Apr Berrevoets et al. 1994

2. Valtos Psachnon, GR 38°30°’N 23°40’E Akriotis 1991

3. Porto Lagos, GR 40°58’N 25°10’E 25 Mar Nobel de et al. 1990

4. Atanasovsko Lake, BU 42°35°N 27°30’E 15Mar 1 May Dalakchieva & Popov 2002

5. Sofia, BU 42°45°N 23°15’E 24 Mar 5 May Nankinov et al. 1998

6. Draganic fishpond, CR 45°30°N 15°31’E 05 Mar Radovic et al. 1999

7. S-W Ukraine coast, UA 46°00°N 30°30’E 4 Apr Chernichko et al. 1992

8. Venoge River mouth, SU 46°30°N 06°32°E 10 Apr Maumary et al. 1997

9. Yverdon, SU 46°48’N 06°38°E 30 Mar Baula & Sermet 1975
10. Seewinkel, AT 48°35°N 13°40’E 9May  Winkler & Herzig-Straschil 1981
11. Hohenau-Ringelsdorf, AT ~ 48°40°N 16°54’E G. Wichmann, pers. com.
12. Attigny, FR 49°28°N 04°35’E 13 Apr 6 May  Sauvage 2000
13. Middle San, PL 50°00°N 23°14E Kunysz & Hordowski 1992
14. Wroctaw, PL 51°05°N 17°00’E 10 Apr 6 May Lontkowski et al. 1988
15. Norten-Hardenberg, DE 51°39°N 09°56’E 21 Apr 8May 13 May Dierschke & Dierschke 1990
16. Zbiornik Wonies¢, PL S1°55°N 16°42°E 19 Apr Kuzniak & Lorek 1993
17. Miinster, DE 52°02°N 07°39’E 9 May Anthes et al. 2002
18. Turov, BY 52°04’N 27°44°E  15Apr 2 May our data vara data
19. Braunshweig, DE 52°15°N 10°34’E 4May 6May  Pannach 1992
20. Wizna, PL 53°12°N 22°24’E 13 Apr 14 May Gorski & Nowakowski 1999
21. Schwedt, DE 53°15°N 14°00'E 3 Apr 6 May Kube 1988
22. Liibeck, DE 53°54°’N 10°46’E 10 Apr 9 May Kowalski 1985
23. Kwiecewo, PL 53°57°'N 20°19°E 9May 1May  ourdata vira data
24. Nisko, PL 54°04’'N 21°02°E 8 Apr 1May 6May  ourdata vira data
25. Greifswalder Boden, DE 54°12°N 13°26’E 4 May Teichmann & Conrad 1984
26. Drewnica, PL 54°17°’N 18°58’E 3May 9May  ourdata vira data
27. Mechelinki, PL 54°37°'N 18°31’E 15Apr 10May 8May  our data vara data
28. Aasla, FI 60°30°N 21°95’E Asko Eriksson, pers. com.
29. Yyteri, FI 61°30’N 21°30’E 7May 15 May Asko Eriksson, pers com
30. Itd-Lapin, FI 67°20’N 28°12°E 23 Apr 23 May Saari et al. 1998
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Recovering bird diversity by landscaping a landfill: early stages of

succession

Aterskapande av figeldiversitet genom utformning av en utfyllnad: tidiga stadier i

successionen

TAPIO SOLONEN

A Finnish pilot project of landscaping a landfill is aimed
at creating conditions for a diversified and abundant
flora and fauna. In 1997-2005, one part, a recent sand
heaping mound was managed, while a second part, a
former communal waste dump, was left for free vegeta-
tion succession. The birds of the open landfill area (45
ha) and surrounding forest (30 ha) were censused by
territory mapping during four breeding seasons (1997,
2003-2005). The changes in the avifauna of the land-
scaped part were compared to those of the unmanaged
one and the surrounding forest. In the open habitats, the
total abundance of ground-nesting birds remained rela-

Abstract

tively stable while the species nesting in scrub clearly
increased. However, the ground-nesters increased in the
recently landscaped heaping mound, but decreased in the
unmanaged area. The bird diversity seemed to change in
the expected manner, following the rapid early succes-
sion of vegetation. Accordingly, continuous management
is needed to keep the species of the most open habitats as
permanent members of the local avifauna.
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Introduction

Landfills are problematic in many ways, from the
selection of an acceptable locality to the aftercare
of the abandoned site (Gabrey 1997, Schmeisky &
Podlacha 2000, Misgav et al. 2001). They are of-
ten established at a distance but not very far from
human settlements in environments that may be of
minor economic value, but that may include consid-
erable natural resources from a conservation point
of view. Following the establishment of a landfill,
local environmental conditions are likely to con-
siderably deteriorate the original flora and fauna of
the district. However, organic waste often provides
food for a vast number of scavengers, including
gulls and corvids (Monaghan 1980, Vuorisalo et al.
2003, Bellebaum 2005). During the use of a dump,
its direct and indirect effects may reach over much
larger areas than the waste tip itself, including the
surrounding soil, waters, and vegetation, as well
as built-up areas in the neighborhood (e.g., Belant
1997, Gabrey 1997, Belant et al. 1998, Kilpi & Ost
1998, Tortosa et al. 2002, deLemos et al. 2006).
After the active use of a landfill, the area is use-
less for economic purposes and forms a consider-

able environmental risk due to increased methane
production (EPA 2005) and to local release of vari-
ous substances harmful to living organisms (Raloff
2001, deLemos et al. 2006). In order not to leave
the waste exposed, an abandoned landfill is often
covered with a layer of soil, and nature, i.e., ecolog-
ical succession, left to take care of the rest. A pos-
sibly superior alternative is, however, well-planned
landscaping and management of the disturbed en-
vironment if not to restore, at least to develop it
in some ecologically or conservationally desirable
direction (Misgav et al. 2001, Rebele & Lehmann
2002, New York City 2005).

As well-known, during the early stages of eco-
logical successions biodiversity is, in general, low-
er than later on (Odum 1971). The rate of increase
in diversity depends on the fertility of the soil and
characteristics of the surroundings. This concerns
the vegetation as well as the invertebrate and ver-
tebrate fauna that depend on the resources provid-
ed by plants. Human activities often impact local
biodiversity negatively, while the effects of well-
planned management may lead to the reverse (e.g.,
Bradshaw 2000, Koehler 2000, Waltz & Covington
2004, Natuhara et al. 2005). Detailed knowledge of
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the responses of different organisms to the avail-
ability of various environmental resources will
increase successes in keeping biodiversity losses
as low as possible (e.g., Marzluff & Ewing 2001).
They also may give a chance to recover and en-
hance diversity after disturbances.

In the boreal zone, ecological succession usually
leads to mature forests in about 100 years, and bio-
diversity reaches its peak during the same period
(see Haapanen 1965, Esseen et al. 1997). The re-
sponse of the Finnish avifauna to the forest succes-
sion follows the well-known general pattern some-
what modified by the fertility of soil (Haapanen
1965, 1966, Helle 1985, 1986). The most impor-
tant feature of the habitat affecting the composition
of the bird fauna is its structural heterogeneity that
increases with time. So, the age of the vegetation
provides a suitable general measure also of the suc-
cession of the bird community.

In this paper, I describe from an ornithological
point of view the early stages of a Finnish pilot
project of landscaping and managing a discontin-
ued landfill. The approach is largely a descriptive
one, primarily introducing the background and first
steps of this long-term project. If the landfill and
its surroundings were left to natural recovery, it is
expected that the avifauna of the landfill and its
surroundings should first increase when the plant
diversity and structural heterogeneity in the open
landfill area get higher but later degrade closer to
that of the surrounding habitats. In the present case,
however, the landscaping and management of the
vegetation succession should partly prevent natural
recovery and partly introduce new elements of di-
versity, finally resulting in a site of higher biodiver-
sity than both that of the original community and
that of the community that would have developed
without any management. The first eight years of
the project considered here should broadly indi-
cate how the responses of birds begin to diverge
between the managed and unmanaged areas.

Study area and methods

Landscape history of the study area

The site in question, the Vuosaari landfill near
the eastern border of the City of Helsinki, south-
ern Finland (60°14’ N, 25°09° E) is situated in the
middle of various economic, recreational, and con-
servational pressures, offering great challenges to
planners and decision-makers. At present, it con-
sists of two parts, a disused dump for communi-
ty waste and a recent heaping area for masses of
surplus soil from building sites. The waste dump
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was established at the beginning of the 1960s on a
rural area of former fields surrounded by bedrock
and forests near the southern tip of the wetlands of
Porvarinlahti bay. It was used during two periods,
1966-1975 and 1979-1988. Since then, natural
succession and some aftercare of the site covering
about 25 ha has continued in spite of some occa-
sional use for storage, up to the present. The nearby
heaping area for earth was established in 1990 and
expanded in 1998. In total, the open environment,
the object of the present landscaping project — re-
ferred to here as the Vuosaari landfill — reaches up
to 60 m above sea level and covers about 45 ha.
Figure 1 shows four photos from different parts of
the landfill.

At present, the landfill is mainly surrounded by
forests, briefly bordering also wetlands and man-
made open areas. To its north and west is a sparsely
inhabited region of more than ten km? of forests,
fields, and wetlands, including a nature reserve of
international value called the Mustavuori herb-rich
forests and Ostersundom wetlands Natura 2000
area (Solonen 1999, Koivula et al. 2002, Uuden-
maan ymparistokeskus 2004, Nordberg 2007). The
nearby western forest, at present largely used for
recreation, is planned to be built up to a densely
settled area of single family houses (Helsingin
kaupunkisuunnittelu 2005). In the south, behind a
narrow belt of forests, lies the older part of the rap-
idly developing Vuosaari suburb (City of Helsinki
2006). In the southeast is Porslahti golf course, es-
tablished recently on the heaping area of a former
sewage treatment plant. Nearby is also Vuosaari
gas power plant and dockyard developed during
the last few years northwards to the vast area of
the Vuosaari harbor, which wiped out a consider-
able forest area that bordered the Natura 2000 site
mentioned above (Yrjold & Koivula 2003, Nord-
berg 2007).

The avifauna of the Mustavuori-Ostersundom
area includes more than a hundred breeding spe-
cies (Solonen 1999, Yrjola & Koivula 2003), cor-
responding largely to the original state existing
in the district prior to the opening of the landfill.
Important bird habitats, including a nesting site of
the Northern Goshawk Accipiter gentilis, were lost
especially in connection with the enlargement and
intensified use of the dumping area from the sec-
ond half of the 1970s, as well as due to the estab-
lishment and expansion of the heaping area in the
1990s. Thereafter, the local habitat losses increased
still further due to the building of the nearby gas
power plant and especially in the 21st century be-
cause of the massive Vuosaari harbor project (see



Yrjold 2003, Yrjold & Koivula 2003, Yrjola et al.
2005, Nordberg 2007).

After the establishment of the landfill, the local
avifauna largely changed, consisting subsequently
mainly of foraging visitors such as gulls and cor-
vids. Additionally, the first breeding species to
arrive following closure of the landfill were quite
different compared to those of the immediate sur-
roundings. The natural succession of the open land-
fill can be expected to lead to a species composition
similar to that present before the disturbance (e.g.,
Odum 1971), largely represented by the present
avifauna of the immediate surroundings, i.e. a bird
fauna of a mature forest.

Landscaping and monitoring the landfill area

The City of Helsinki’s Public Works Department’s
Environmental Production (PWDEP) began the
landscaping of the heaping area of surplus soil at
the Vuosaari landfill area in the summer of 1996.
Landscaping was carried out making use of spon-
taneous and directed succession, as well as suitable
soil types and moisture conditions (J. Toivonen,
PWDEP, Helsinki). The vegetation was managed
both by mowing (to stop or slow down succession)
and sowing and planting (to increase food resourc-
es and the patchiness of habitats). In addition to the
already existing vegetation types, the aim was to
develop a diverse selection of open and semi-open
habitats, as well as rich forest edges, for as diver-
sified and abundant a flora and fauna as possible.
Attempts were and will be made to maintain and
develop suitable environments for various endan-
gered species as well. The additional heaping of
surplus soil after landscaping had already begun
somewhat changed the nature and development of
the area, but in 2003 this use ceased and landscap-
ing again proceeded unhindered.

In the beginning of the monitoring period (1997),
the landfill area was characterized by the bare soil
or scanty vegetation of the heaping mound (suc-
cessional age about 1-5 years), and the relatively
barren and sparsely bushy meadows of the disused
landfill (the age of the vegetation about ten years).
During the following years of landscaping, surplus
soil masses were relocated besides on the heaping
mound also on some of the landfill’s barren areas.
Some areas were also used as temporary storage
for various masses. A part of the open area of the
landfill was reserved for storing of contaminated
soil and other hazardous waste. In 2001-2005, es-
pecially during the last three years, the landscap-
ing of the heaping mound proceeded with stones,

stumps, and introduction of scanty vegetation char-
acterized by heather Calluna vulgaris and thyme
Thymus serpyllum. Sowing increased the vegeta-
tion in some places, while cutting kept it in the de-
sired condition in others. In most of the landfill, the
vegetation developed freely, producing relatively
abundant vegetation of grass, herbs, and sparsely
distributed bushes.

The present monitoring area, covering a total of
78 ha, consisted of the combined old landfill and
heaping mound with some minor nearby open areas
(45 ha) as well as a belt of the surrounding terrain
up to about 100 m from the edge of the open habi-
tat (33 ha). The surrounding habitats were partly
barren, partly quite fertile middle-aged (about 50
years old) forests (30 ha), but also included a strip
of bushy reeds (3 ha).

Breeding birds of the study area were censused
by the territory mapping method (e.g., Koskimies
& Viisdnen 1991, Bibby et al. 1992) using seven
visits in April-June in each year of study (1997,
2003-2005). The bird diversity was quantified
by species richness (S = number of species), and
by Shannon-Wiener index (H’) calculated by the
Chang Bioscience calculator (http://www.chang-
bioscience.com/virtualab.html). The similarity of
bird assemblages was compared using Spearman
rank order correlation coefficients (e.g., Martin &
Chambers 2001). The changes in the avifauna of
the recent landscaping area were compared to those
of the unmanaged part of the landfill as well as to
those of the surrounding forest. Possible indications
of trends in diversity were preliminarily examined
by Spearman rank correlation. The dependence of
bird diversity on the successional stage of habitat
characterized by the approximate age of vegetation
was examined by linear regression. Analyses were
conducted by SigmaStat 3.1 statistical software.

Results

Species composition and abundance

In the open landfill, the avifauna included annually
11-21 species (Appendix 1). They included one
globally endangered species (Corncrake Crex crex),
two species of special concern in the European Un-
ion (Barred Warbler Sylvia nisoria, Red-backed
Shrike Lanius collurio), and two near-threatened
species of national concern (Whinchat Saxicola
rubetra, Northern Wheatear Oenanthe oenanthe).
Both in 2004 and 2005, six new resident species
were recorded. Only one species (Barred Warbler)
seems to be have been lost after the first census.
The number of territories of the most abundant
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Figure 1. Different parts of the Vuosaari landfill. Upper left: The northern part of the heaping mound in the early stage of
landscaping on 24 April 2004. Upper right: The eastern side of the landscaped heaping mound from the north southwards to
the Vuosaari harbor on 9 June 2005. Lower left: A northeast view to the heaping mound over the bushy habitat of, among oth-
ers, the Whinchat Saxicola rubetra and Common Grasshopper Warbler Locustella naevia in the middle part of the old landfill
on 26 May 2004. Lower right: A southwest view of the bushy grassland of the southern part of the old landfill on 9 June 2005.
All photos © Tapio Solonen.

Olika delar av Vuosaari utfyllnad. Ovre vinster: Norra delen av grovtippen i ett tidigt stadium av landskapsplaneringen, 24
april 2004. Ovre hégra: dstra sidan av den landskapsplanerade grovtippen fidn norr séderut mot Vuosaari hamn, 9 juni 2005.
Nedre vinster: Utsikt mot at nordost mot grovtippen med buskbiotop med bl.a. buskskvitta och grdshoppsdngare i centrum
av den gamla utfyllnaden, 26 maj 2004. Nedre hoger: Utsikt mot sydvdst 6ver buskig grdsmark pa den gamla utfyllnaden, 9
Juni 2005.
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Table 1. Population changes (number of pairs) of birds of the principal nest-site categories (see Appendix 1) in
the actively landscaped heaping mound and the old landfill of the Vuosaari landfill.

Populationsforindringar (antal par) hos faglar inom de huvudsakliga boplatskategorierna (se Appendix 1) i den
aktivt behandlade avstjilpningsplatsen och den gamla utfyllnaden i Vuosaari utfylinad.

1997 2003 2004 2005 Is P

Landscaped heaping mound

Ground-nesters Bon pd marken - 35 42 43 1.00 0.33

Above ground-nesters Bon éver marken - 10 18 16 0.50 1.00
Old landfill

Ground-nesters - 55 46 41 -1.00 0.33

Above ground-nesters - 25 30 37 1.00 0.33
Total

Ground-nesters 80 90 88 84 0.20 0.92

Above ground-nesters 31 35 48 53 1.00 0.08

bird species, Eurasian Skylark Alauda arvensis, re-
mained relatively stable throughout the monitoring
period. The number of the Common Whitethroat
Sylvia communis seemed to have increased, while
the White Wagtail Motacilla alba declined.

The breeding birds of the forest of the immediate
vicinity of the landfill consisted of 26—40 species
annually (Appendix 2). The abundances of single
species remained largely unchanged or fluctuated
irregularly without a clear trend. Some species
with very large home ranges included the census
area in their territories in some years: Northern
Goshawk, Eurasian Sparrowhawk Accipiter nisus,
Eurasian Woodcock Scolopax rusticola, Common
Cuckoo Cuculus canorus, Tawny Owl Strix aluco,
Long-eared Owl 4sio otus, and Black Woodpecker
Dryocopus martius.

The total number of territories was relatively
unchanged in the open habitats (Appendix 1) but
tended to increase (rs = 1.0, P = 0.08, n = 4) in the
forest (Appendix 2). In the open habitats, the total
abundance of ground-nesting birds remained rela-
tively stable while the numbers of species nesting in
scrub tended to increase (Table 1). In the area of the
actively landscaped heaping mound, the numerical
response of ground-nesters appeared to be contrary
(positive) to that of the birds of the old landfill area
(negative). The total species abundance distribu-
tions, however, differed neither between years nor
between the managed and unmanaged study plots
(r;>0.56, P <0.01, n = 26).

Species richness and diversity

In the open habitats, the number of bird species (S)
increased, though not significantly (r, = 1.0, P =
0.08, n = 4), due to the increase in the unmanaged
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part of the landfill (Figure 2). The positive contri-
bution of the management seemed to have been yet
minor. The number of species in the whole open
landfill was 42.3% and 55.3% of that of the sur-
rounding forest in the beginning and at the end of
the study period, respectively.

The species diversity (H’) tended to increase in
the pooled open habitats but not in the adjacent for-
est (Table 2). In the landscaped area, the change
in diversity was very small whereas that in the un-
managed open area was greater. The stage of suc-
cession explained significantly the annual bird di-
versity of the study plots (R%q =0.90, t;p=9.0, P <
0.001). Species diversity in the open landfill areas
was 73.9% and 77.7% of that of the surrounding
forest in the beginning and at the end of the study
period, respectively. The contribution of the open
habitats to the total bird diversity of the monitor-
ing area ranged annually from 5.1% to 12.5%. The
increase in the total species richness (26.0%) and
diversity (8.4%) seems to have leveled off in the
last few years (Figure 2).

Discussion

The present data were too scanty and the period ex-
amined too short for a reliable analysis of succes-
sional changes in the bird fauna. In particular, there
were too few data points for proper statistical test-
ing. However, some observations suggest tentatively
that ecological succession was slowing down in the
managed area while the unmanaged part of the study
area was mainly responsible for the increasing bird
density and diversity. Thus, although not statistically
certain yet, the development of the habitat and bird
fauna is likely to be in the direction intended with
the landscaping plan and management.



Table 2. Development of bird diversity (Shannon-Wiener H') in the different parts of the Vuosaari landfill in

1997-2005.
Fdgeldiversitetens (Shannon-Wiener H') utveckling i Vuosaari utfyllnad 1997-2005.
Area Delomrade 1997 2003 2004 2005 I P
Landscaped heaping mound
Landskapsplanerad grovtipp - 1.827 1.927 1.904 0.50 1.00
Unmanaged landfill
Obehandlad utfyllnad - 2.250 2.336 2.552 1.00 0.33
Open habitats, total
Oppna omrddet totalt 2.040 2.202 2.253 2.399 1.00 0.08
Forest
Skog 2.760 3.117 3.266 3.087 040 0.75
Monitoring area, total
Hela bevakningsomrddet 3.153 3.342 3.443 3.392 0.80 0.33

50 cal succession in the open environments. Some ter-
§ ol S o . ritories of the edge-preferring forest birds seemed
£ ° () to shift at times to the landfill area. The annual
L B ®A|  differences in the forest bird densities probably re-
g [ (:E flect particularly the fluctuations and changes in the
5 20 oo QQ ----- ap| general population levels and in the local distribu-
2 o'\ tion of territories between the survey area and areas
8101 O nAA outside.
(7]

0 T T T T
1996 1998 2000 2002 2004 2006 Changes in bird diversily

Figure 2. Development of bird species richness (S) in the
Vuosaari landfill area in 1997-2005: managed heaping
mound (open triangels), unmanaged landfill (black triang-
els), open habitats combined (open dots), and surrounding
forests (black dots).

Utvecklingen av artantalet (S) i Vuosaari utfyllnad 1997—
2005: utfylinad under skotsel (Gppna trianglar), utfylinad
utan skotsel (svarta trianglar), dppna biotoper tillsammans
(0ppna cirklar) och skog (fyllda cirkiar).

Bird density

The bird density of the open landfill areas (ca. 300
pairs/km?) reached a rather high level during the
eight years. This indicates that ecological succes-
sion has proceeded rapidly in places. The density
is, however, less than half that of the surrounding
forest (ca. 800 pairs’km?). The bird density in for-
est was quite high, partly due to the fertility of the
habitat, but primarily because of the nearness of an
edge, preferred by many species (e.g., Helle 1986,
Solonen 1996). The differences in bird numbers
between years were obviously partly due to general
annual fluctuations, partly to the changes that oc-
curred in the breeding habitats, especially ecologi-

In the early stages of succession, species richness
(S) seemed to characterize the changes in bird
fauna better than diversity (H’) that takes also the
evenness of the abundance distribution into ac-
count. The total bird diversity of the open area did
not reach that of the old landfill that developed in
the frames of natural ecological succession during
the monitoring period. This seemed to be due to
the lower evenness in the abundance distribution
of species in the total open area. Most of the spe-
cies living in the less diverse managed area also
occurred in the unmanaged one. It is expected that
in the later phases of succession and management
the species composition of the areas still diverge
and both areas will contribute positively to the total
diversity.

The leveling of the increase in the total species
richness and diversity in the monitoring area is
probably due to the annual variations in the oc-
currence and density of birds of forest habitats
where the diversity has nearly reached its locally
possible maximum level. However, the contribu-
tion of the open habitats to the total bird diversity
of the area should continue to increase, supposing
that the habitat patch diversity can be maintained,
if not even increased, by the management regime
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(cf. Pino et al. 2000). Though the bird diversity
of the landscaped heaping mound has hardly yet
increased, the contribution of this area to the total
diversity of the surroundings will be important be-
cause it provides various barren and barely vegetat-
ed habitats necessary for some species that do not
find them elsewhere in the neighborhood. The other
larger open green area in the vicinity, the Porslahti
golf course, provides only short-cut lawns used by
some species of birds for foraging, but does not in-
crease the breeding bird diversity of the district (cf.
Tanner & Gange 2005).

Importance of landfills for biological diversity

The Vuosaari landfill and its immediate surround-
ings are already at present occupied by a relatively
abundant and diverse avifauna (Solonen 1999,
Yrjola 2003, Yrjolda & Koivula 2003, Yrjola et al.
2005). Especially the breeding bird fauna of the
open habitats is distinctive. Among others, the
Little Ringed Plover Charadrius dubius, Whin-
chat, Northern Wheatear Oenanthe oenanthe, and
Common Linnet Carduelis cannabina occurred
clearly more regularly and abundantly there than
in the district in general. The landfill area also
provides distinct scenes in the flat scenery of the
southern coast of Finland, being especially tempt-
ing, among others, to various northern avian visi-
tors during their migration periods and in winter
(Solonen 1998 and unpubl.). Reaching up to 60
m above the sea level and with a free view in all
directions, the heaping mound provides an excel-
lent observation point for bird-watchers and an
opportunity to see almost any bird species met in
southern Finland. Though the landscaped area is
not in the strictest sense “natural”, in any case it
provides a compromise between the original and
disturbed environments of the district. At its best,
it can be developed into a local hot spot of bio-
logical diversity and a refuge for some locally or
even globally endangered species.

The present study and related projects conducted
elsewhere (e.g., Koehler 2000, Rebele & Lehmann
2002, AES 2003, New York City 2005) exemplify
the conservational potential of discontinued land-
fills. They also illustrate the importance of tempo-
ral and spatial scale in considering the diversity of
different organisms. Birds seem to be good envi-
ronmental indicators, among other reasons, due to
their relatively rapid response to even minor chang-
es in the available resources (e.g., Passell 2000,
Twedt et al. 2002). However, they often respond
slowly and to very general features of habitat as
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compared to some less visible organisms (Hermy
& Cornelis 2000, Koehler 2000).

Prospects

The present results suggest that with help of land-
scaping and management of vegetation it is pos-
sible to maintain the typical characteristics of the
local avifauna and diversify it still further. In this
context, the continuous availability of open areas is
of particular interest. From the beginning, a funda-
mental task in most attempts to keep the local bio-
diversity as high as possible is to guarantee the suf-
ficient availability of habitats for species preferring
early stages of succession. At the other end of the
scale, in the late successional stages, habitats pri-
marily need only passive conservation measures.

The results of territory mappings of birds reveal
where the important habitats for each species are
located and how the situation is developing. First
of all, attempts should be made to keep the habitats
of the locally declined species and other species of
special concern as constant as possible. Usually
this requires cutting of grass and herbs, and remov-
ing of saplings. Also the new species tempted to
the area by suitable habitats and other resources are
noteworthy. In the present case, the globally endan-
gered corncrake holds special status, in particular
because the suitable habitats in the surroundings
have deteriorated due to the development of the
Vuosaari harbor.

To be sustained, the diversity should be based on
viable populations rather than on single territories
or pairs of breeding birds that may disappear for
any stochastic reason. Thus, attempts to increase
the bird diversity should, in addition to species
richness, also concern the raising of pair numbers
of the less abundant species. This means that the
area should provide habitats evenly for all the spe-
cies considered.

Monotonous habitats can be improved by adding
various elements important for birds such as suit-
able food and cover plants for nutrition and safe
foraging. Breeding birds also need species-specific
safe nesting sites. Some species occupy such large
territories that areas of a few tens of hectares may
be too small to provide resources enough for even
one breeding pair. In such cases, the provision of
a few alternative nesting sites and suitable forag-
ing conditions may be of utmost importance for the
species’s local population.

In a plan for maintaining and increasing bird di-
versity in the Vuosaari landfill area (1996), I con-
sidered ca. 100 potential breeding species of which



about 50—60 might occupy the present open area in
the near future (within some decades) with help of
suitable management. After the first year of study,
when only 11 breeding species were recorded, 16
new ones have occupied the area, at least occasion-
ally, while only one seemed to be have been lost
during eight years (Appendix 1). This suggests that
the species pool of the area might be more or less
saturated within a few decades.
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Sammanfattning

Avfallstippar ar problematiska ur flera synpunkter,
frén val av plats nér utfyllnaden startar till efterbe-
handlingen nir den upphort. Ofta véljs platser av
mindre ekonomiskt virde pa maéttligt avstadnd frén
bebyggelse, men platsen kan ha naturvardsvérde.
Den ursprungliga floran och faunan forstérs vanli-
gen, men ansamlingen av organiskt avfall ger foda
at exempelvis més- och krékfaglar. En avfallstipp
har ocksé ofta effekter pd mark, vatten, vegetation
och ménniskor inom ett stérre omland. En 6vergi-
ven utfyllnad saknar ofta ekonomiskt virde efter-
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som det finns risk for spridning av giftiga &mnen
och bildning av metangas. Ibland ldmnas utfyllna-
den som den ir eller ticks med ett lager av jord
varefter man later naturen ha sin géng. Ett mojligen
Overldgset alternativ dr att utforma en saddan land-
skaps- och skdtselplan for utfyllanden att man far
en for specificerade naturvardsmal 6nskvird eko-
logisk utveckling.

Inom den boreala zonen leder fri utveckling av
en Oppen biotop till mogen skog pa ungefar 100 ar.
Biodiversiteten nér sin hdjdpunkt under denna pe-
riod for att sedan sjunka. Detta giller for sodra Fin-
land, dir den utfyllnad som skall beskrivas i denna
uppsats ligger. Har skulle séledes biodiversiteten
till att borja med 6ka med 6kande invandring av
vegetation och den 0kande strukturella diversite-
ten nér den vixer upp. S& smaningom skulle denna
okning plana ut och i ett senare skede sjunka till
den ldgre nivd som omgivningen har. Syftet med
foreliggande projekt r att genom god landskaps-
planering vidmakthélla en hog biologiska méng-
fald och dven delvis ldgga till nya komponenter av
méngfald.

Undersékningsomrddet

Projektomrddet dr Vuosaari utfyllnad néra Ostra
gransen av Helsingfors. Utfyllnaden dr beldgen mitt
i ett komplex av olika markanvindning med krav
frén olika intressen sdsom industriella, byggnation,
rekreation och naturvérd, séledes en utmaning for
planerare och beslutsfattare. For ndrvarande bestér
utfyllnaden av tva delar, en gammal soptipp och en
farsk grovtipp for jord fran byggnadsplatser. Kom-
munalt avfall tippades aren 1966—-1975 och 1979—
1988. Denna del ticker c. 25 ha och har i stort sett
haft en naturlig vegetationsutveckling och obe-
tydlig eftervéard. Tippen for jordmassor ppnades
1990 och utdkades 1998. Hela utfyllnadens dppna
omrade dr c. 45 ha och har sin hogsta punkt 60 m
over havet. Storre delen av utfyllnaden omges av
en ungefdr hundra meter bred zon av skog. Om-
radena runt projektomradet bestir av bebyggelse,
jordbruksmark, en golfbana och vétmarker. Fyra
delar av undersokningsomradet illustreras med fo-
ton i Figur 1.

Landskapsplanering

Helsingfors stad borjade landskapsplaneringen av
Vuosaari utfyllnad sommaren 1996. Planeringen
omfattade sdvil klippning for att vidmakthélla el-
ler sdnka hastigheten for naturliga successioner
som sadd och plantering for att 6ka fodoutbudet



och Oka antalet biotoper. Planen var séledes att
utover redan existerande vegetationstyper skapa
en mangfald av nya dppna och halvéppna biotoper
och artrika skogskanter, allt for att skapa en sé rik
och méngformig flora och fauna som mojligt. Fram
till 2003 fortsatte tippning av jord, men efter detta
ar dr det uteslutande arbetet med landskapsplanen
som styr omradet utveckling.

I borjan av den period som beskrivs hir (1997)
bestod utfyllnaden mest av bar jord eller av gles,
ett- till femarig vegetation samt av buskbevuxen
dngsmark pa den gamla soptippen. De flesta av
landskapsatgarderna genomfordes under &ren
2003-2005 och omfattade omflyttning av jordmas-
sor, utplacering av stenar och stockar, spridning av
ljung och timjan, sadd av olika véxter och slatter.
Inom storre delen av omradet var dock vegetatio-
nens utveckling fri och hir bildades en ganska rik
vegetation av gris, orter och glesa buskar.

Overvakningsomradet ticker for nirvarande en
areal av 78 ha. Déri ingér utfyllnaden, négra sma
andra Oppna omraden (c. 33 ha) samt ett bélte ut
till ungefar 100 m frén utfyllnaden. Detta bélte var
dels ganska fattig, dels ritt rik femtioarig skog (30
ha), dels en buskig vass (3 ha).

Inventeringsmetod

Faglarna inventerades med revirkartering under
sju besok under april—juni varje ar. Artrikedomen
(antalet arter, S) och Shannon-Wieners diversi-
tetsindex (H’), berdknades. Likheten mellan olika
fagelsamhéllen jaimfordes och fordndringar i tiden
analyserades med Spearman rangkorrelation. Sam-
bandet mellan figelsamhillets diversitet och bio-
topens successionsstadium (med aldern som matt)
analyserades med linjér regression.

Artsammansdttning och abundans

Den 6ppna utfyllnaden hade arligen 11 till 21 ar-
ter (Appendix 1), varav en art (kornknarren) &r
globalt hotad, tvd betecknas som sérskilt hin-
synskriavande i Europeiska unionen (hoksangare
och tornskata) och tva betecknas som sarbara na-
tionellt (buskskvitta och stenskvitta). Bade 2004
och 2005 registrerades sex nya arter. Endast en art,
hoksangaren, verkar ha forsvunnit sedan den forsta
inventeringen 1997. Antalet par av den vanligaste
arten, sangldrkan, holl sig ganska stabilt under
hela perioden. Térnsangaren 6kade och siddesérlan
minskade i antal. Spearmans rangkorrelation visa-
de visserligen inte signifikans, men den var positiv
och kan saledes indikera borjan pé en tillvédxt av

fageltdtheten. Tabell 1 visar att det var buskhéck-
ande arter som stod for 6kningen medan mark-
héckarna hade ofordndrade bestdnd. Forandringen
i det nya landskapsplanerade omrédet verkade vara
motsatt (positiv) den i den gamla utfyllnadesdelen
(negativ), men arternas abundansfordelningar var
dnda lika. Arterna i den omgivande skogen bestod
av 3040 arter drligen (Appendix 2). Skogsarterna
var stabila eller varierade utan nagon tydlig trend.
Négra arter hade revir som var storre dn undersok-
ningsomradet: duvhok, morkulla, gok, kattuggla,
hornuggla och spillkrika.

Den totala tdtheten i det 6ppna omradet nadde
ritt hogt under perioden (c. 300 par per kvadratki-
lometer), men denna téthet dr fortfarande mindre
an halften av titheten i skogen (c. 800 p/km?). Den
senare titheten ar forhallandevis hog for skog, vil-
ket framst torde bero pé att skogen ar en smal zon,
vilket gynnar flera kantarter.

Artrikedom och diversitet

Det fanns en icke signifikant tendens till 6kning
av antalet arter i det 6ppna omradet beroende pa
6kning av antalet arter i det obehandlade delomra-
det med naturlig succession (Figur 2). Okningen av
antalet arter har saledes hittills varit liten. Antalet
i det 6ppna omradet var i forhdllande till skogen
42% 1 borjan och 55% i slutet av undersdknings-
perioden.

Diversiteten (H’) okade bade i de dppna bioto-
perna och i skogen (Tabell 2), men 6kningen var
klart kraftigare i de 6ppna biotoperna. Av de 6ppna
biotoperna var det dock dkning endast i den gamla
obehandlade utfyllnaden, dér den naturliga utveck-
lingen av successionen forklarade okningen. Det
fanns en svag tendens till att diversitetsokningen i
hela omrédet avmattats de senaste aren.

Det forefoll som om artrikedomen kunde for-
klara fordndringarna i figelfaunan béttre &n di-
versiteten i borjan av studieperioden. Det senare
mattet tar forutom till artantalet ocksa hinsyn till
jdmnheten mellan arterna. Diversiteten for hela det
Oppna omrddet nddde aldrig upp till skogens diver-
sitet, och detta syntes bero pa den ldgre jamnheten
mellan arternas abundans i den Oppna terrangen.
Den fortsatta utvecklingen forvintas dock bidra till
att det 6ppna omradet i 6kande utstrackning skall
bidra till den totala inventeringsarealens diversitet.
Hittills &r skogen, dir fagelfaunan redan natt sitt
lokala diversitetsmaximum, dominerande f6r den
totala diversiteten. I det omrdde som avsatts for
landskapsplanering har arbetena och effekterna av
dessa bara borjat. Pa sikt kommer de nya inslag
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som skotselplanen foreskrivet att bidra med nya
arter och ddrmed hogre diversitet.

Utfyllnaders betydelse for biologiska diversitet

Vuosaari utfyllnad har redan en rik fagelfauna. Spe-
ciellt sarpriglad ar det hickande fagelsamhéllet i
det 6ppna omradet. Exempel pa specifika arter som
attraherats dr mindre strandpipare, buskskvitta,
stenskvétta och hampling, vilka alla féorekommer
rikligare &n i det omgivande landskapet. Den hogt
uppstickande utfyllnaden i det i dvrigt platta land-
skapet vid Finlands sydkust verkar ocksa attrahera
flera nordliga flyttfaglar under hésten och vintern.
Med sina 60 meter och fri utsikt i alla riktningar
ar utfyllnaden ocksd en utmirkt observationsplats
for ornitologer. Fastdn omréadet i string mening inte
dr naturligt, utgor det dnda en kompromiss mellan
den ursprungliga naturen och de hardare exploa-
terade omgivningarna. Om landskapsplaneringen
blir framgangsrik kan Vuosaari utfyllnad utvecklas
till en "hotspot” for biologiska mangfald och till en
refug for hotade eller sérbara arter.

Framtidsutsikterna

Avsikten att skapa ett méngformigt 6ppet landskap
genom planering och skoétsel verkar ha varit fram-
gangsrik. Nastan alla arter som fanns ursprung-
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ligen finns fortfarande kvar och en del arter har
tillkommit eller 6kat i antal. I andra dndan av suc-
cessionsskalan finns den omgivande skogen, som
uppnatt ett stabilt stadium och kan ldmnas for fri
utveckling.

Inventeringsmetoden, revirkartering, innebér att
faglarnas exakta forekomst i forhéllande till de
olika biotoperna blir i detalj dokumenterad. Det
kommer alltsa att bli mojligt att pd en mycket de-
taljerad niva avlédsa effekterna av de vidtagna at-
gérderna och styra vegetationens utveckling sé att
dessa gynnar specifika arter, t.ex. den globalt ho-
tade kornknarren. For att inte riskera att fitaliga
arter forsvinner av en slump &r det ocksa viktigt
att forsoka halla sa livskraftiga bestand av dessa att
risken for detta minimeras. Atgirder som ingar i
planeringen ar dérfor att fora in vegetation som ger
bade foda och skydd aret om och boplatser under
héckningstiden.

I min plan f6r Vuosaari utfyllnad frdn 1996
riknade jag med att ungefdr 100 arter kunde vara
potentiella hickfaglar. Jag riknar med att 50—60 av
dessa arter bor kunna finnas inom det 6ppna om-
radet inom de nirmaste decennierna med hjilp av
den pagéaende landskapsplaneringen. Redan har 16
nya arter tillkommit utéver de 11 hdckande arterna
i borjan av planeringsperioden. Bara en art har
forsvunnit.



Appendix 1.

The number of territories of birds in the Vuosaari landfill (45 ha) during the breeding seasons 1997, 2003, 2004
and 2005. Ground-nesting species (cf. Table 1) are denoted by asterisk (*).

Antal fagelrevir pa Vuosaari utfyllnad (45 ha) under hickningssdsongerna 1997, 2003, 2004 och 2005. Asterisk
anger markhdckande arter.

Species Art 1997 2003 2004 2005

Alauda arvensis* 36 38 39 33
Sylvia communis 12 17 23 22
Anthus pratensis* 13 18 16 20
Carpodacus erythrinus 10 14 15
Saxicola rubetra* 5 7
Oenanthe oenanthe* 9
Motacilla alba* 1
Acrocephalus palustris

Carduelis cannabina

Crex crex*

Lanius collurio

Emberiza citrinella*

Anas crecca* -
Charadrius dubius*

Anthus trivialis*

Locustella naevia* -
Sylvia borin - -
Phylloscopus trochilus* - -
Pica pica - -
Fringilla coelebs - -
Emberiza schoeniclus* - -
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Phasianus colchicus* - 2 1

Luscinia luscinia* - 1 -
Turdus merula - - 1 -
Turdus iliacus - 1 - -
Acrocephalus schoenobaenus - - 1 -
Sylvia nisoria 1 - - -
Number of species Arter 11 14 19 21
Number of territories Revir 111 125 136 137
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Appendix 2.

The number of territories of bird species in the nearby surrounding forest (30 ha) of the Vuosaari landfill during
the breeding seasons 1997, 2003, 2004, and 2005.

Antal revir av fagelarter skogen som omger Vuosaari utfyllnad under hédckningstid 1997, 2003, 2004 och 2005.

Species Art 1997 2003 2004 2005

Fringilla coelebs 35 27 31 34
Phylloscopus trochilus 30 26 22 29
Turdus merula 11 19 13 24
Erithacus rubecula 7 10 10 16
Anthus trivialis 11 14 14 15
Parus major 11 10 10 13
Turdus philomelos 6
Emberiza citrinella 11
Turdus iliacus 15
Parus caeruleus
Columba palumbus
Prunella modularis
Turdus pilaris

Sylvia curruca
Dendrocopos major
Sylvia borin

Carduelis chloris
Ficedula hypoleuca
Carduelis spinus
Luscinia luscinia
Phylloscopus sibilatrix
Regulus regulus
Corvus corone

Sylvia communis
Certhia familiaris
Carpodacus erythrinus
Bucephala clangula
Columba oenas
Motacilla alba

Sylvia atricapilla
Muscicapa striata
Parus montanus

Parus cristatus

Parus ater -
Garrulus glandarius
Pica pica

Loxia curvirostra
Pyrrhula pyrrhula
Phasianus colchicus
Troglodytes troglodytes
Hippolais icterina
Aegithalos caudatus
Carduelis carduelis 1 2
Carduelis cannabina - 1
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Number of species Arter 26 37
Number of territories Revir 192 199 232 240
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Current status and population dynamics of nominate subspecies of
Lesser Black-backed Gull Larus fuscus fuscus in the White Sea

Nuvarande status och populationsdynamik for nominatrasen av silltrut Larus

fuscus fuscus i Vita havet

ALEXANDER CHERENKOV, VLADIMIR SEMASHKO & GRIGORI TERTITSKI

The size of the colonies of the nominate subspecies of
Lesser Black-backed Gull Larus fuscus fuscus was moni-
tored annually in Onega Bay of the White Sea in 1989—
2006. The total current population in the studied area is
about 2100 pairs or 10% of the world population of this
subspecies. During the time of monitoring the population
increased more than three times, and since the 1960s it
has increased more than six times. The main increase was
observed in the seven biggest colonies (more than 100
pairs) where more than 60% of the White Sea population
was breeding. Average long-term clutch size was 2.44,
and breeding success was 1.0 fledgelings per pair. The
increase in number probably results from the decrease
of disturbance in the breeding area and improvement of

Abstract

feeding resources. The increase of the White Sea popula-
tion contrasts with a strong decline of the Baltic popula-
tion.
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Introduction

Among the species of the Larus genus, breeding
in the White Sea, the highest interest is focused on
the status of the Lesser Black-backed Gull L. f fiss-
cus population due to its marginal location (east-
ernmost part of the species’ area), comparatively
low numbers, and a long-term decrease within a
large part of its world range. The decrease in the
second half of the 20th century in Finland, Sweden
and Norway was so drastic that it was necessary to
list the Lesser Black-backed Gull in the Red Data
Books of those states and in the Red Data Book of
Fennoscandia.

In Sweden, the size of the population decreased
from 17,000 to 4000-5000 pairs between the late
1970s and late 1990s (Lif et al. 2005). The de-
crease of the Finnish population has been regis-
tered since mid 20th century at all known colonies.
In the 1970s and 1980s, growth of some colonies
was registered, but in the eastern part of Gulf of
Finland and in the northern part of Bothnian Bay
the decrease continued (Bergman 1982). The total

population breeding in Finland in the late 1970s
and early 1980s was 12,000 pairs, of which 4000
nested on lakes (Koskimies 1989). According to
the data of the same author in the Nordic Council
of Ministers Report (TemaNord 1997), the Finnish
population decreased in 1978—-1994 with over 50%
to 6000—7000 pairs in the mid 1990s. In 1986-2002
the coastal Lesser Black-backed Gull population in
Finland was decreasing on average by 8% per year
(Hario et al. 2004). According to the 2003 census
data, 5300 pairs were nesting on the Finnish coast
and 3100 on lakes. This increase of bird numbers
in comparison to the 1990s is explained most prob-
ably by a more complete coverage of the territory
during the latest census (M. Hario, personal com-
munication). In northern Norway the Lesser Black-
backed Gull population was also decreasing in the
latter half of the 20th century: in Nordland and
Trondelag it decreased by 50-90% in 19701985
to 3500 breeding pairs (Strann & Vader 1992). The
current total population in Norway is estimated at
2000-3000 pairs (Bakken et al. 2003). The Lesser
Black-backed Gull population decreased also on
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Ladoga (Malchevsky & Pukinsky 1983) and Onega
(Zimin et al. 1993) Lakes in Russia.

In the end of the 20th century some increase of
the Lesser Black-backed Gull population occurred
in some areas. Thus, on Stora Karlsoé and Lilla
Karlso islands in Sweden the breeding popula-
tion increased 1.5 times during 7 years — from 400
pairs in 1998 to 600 pairs in 2004 (Lif et al. 2005).
In Norway, on colonies in Ser-Helgeland, where
the population is monitored, some increase has
been registered since 1995. However, the current
number is only about 15-20% of the population in
1980 (Lorentsen 2004). In the Swedish province
of Gistrikland, the population has been monitored
since 1971. There was decline until 1990, but then
the population size grew from c. 90 pairs to c. 180
pairs in 2006 (Aspenberg 2006).

A similar situation has been registered in recent
years in the Russian part of Gulf of Finland. On the
Berezovye Islands the Lesser Black-backed Gull
population was below 50 breeding pairs in the late
1970s (Khrabryi 1984). In 1995, a big colony of
about 200 pairs (Iovchenko et al. 2002) was found
in the area (Rondo Island). According to the census
of 2002-2005, stable colonies were registered on
ten of the Berezovye Islands with population es-
timated at 350—450 pairs (Bublichenko in press).
In addition to the Berezovye Islands, colonies were
found on the Island Seskar, Fiskar Archipelago

? ONEGA BAY
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\

Figure 1. Map showing the location of the Onega Bay.
Karta som visar ldget av Onegabukten.

30

(Iovchenko et al. 2002) and on Remisaar Island
(Bublichenko 2000).

In summary, the world population of the Lesser
Black-backed Gull nominate subspecies is below
20,000 breeding pairs with a tendency to decrease
in a major part of its area. Among the factors that
may have caused the decrease, the most frequently
mentioned ones are competition with Herring Gull
for nesting sites (Bergman 1982, Kilpi 1983) and
high mortality rate of nestlings (Bergman 1982,
Lif et al. 2005) due to various reasons including
diseases resulting from high levels of chlorine-or-
ganic substances in the digestive apparatus (Hario
et al. 2004).

Material and methods

Ornithological surveys in the Solovetsky Archipel-
ago in Onega Bay (Figure 1) of the White Sea have
been made since 1983 by the Solovetsky Museum,
and in recent years by the Solovetsky branch of the
White Sea Biological Station of the Moscow State
University. Since 1987, sea bird numbers have been
monitored on all islands of the Solovetsky Archi-
pelago. Since 1989 a survey of the islands in Onega
Bay outside the Solovki Islands has been carried
out. By 1999, all areas of the bay are being visited.

In 2004-2006, a survey of islands near the Kare-
lia coast between Kandalaksha and Onega Bays of
the White Sea was performed. In total, 568 islands
were visited in Onega Bay (129 on the Solovki Is-
lands), and 103 islands near the Karelia coast of the
White Sea. The islands of the Solovetsky Archipel-
ago are surveyed annually. Among the other islands
of the bay, the most interesting ones (including is-
lands with Lesser Black-backed Gull colonies) are
visited once in 1 to 5 years.

Results

Population dynamics and distribution in the first
half of the 20th century

In the north-eastern part of the Lesser Black-
backed Gull area, in the western part of the White
Sea, the situation seemed to be different from the
one in Scandinavia. We can only base our conclu-
sion on the assumption that in the 1920s-1940s the
species’ area in that region slightly decreased, and
along with the area also the population decreased
(Bianki 1967). However, it is necessary to keep in
mind that no reliable information is available for
the Kola Peninsula and Kandalaksha Bay of the
White Sea from the end of 19th to the beginning
of the 20th century. Besides, the data on Lesser
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Figure 2. Distribution of Lesser Black-backed Gull colonies
in 1960s (Bianki 1963) on islands:

Fordelningen av silltrutkolonier pa oar under 1960-talet
(Bianki 1963):

1. Pur-luda; 2. Tonkaya Osinka; 3. Sennaya Luda; 4. Kresto-
vaya Salma-luda.

Black-backed Gull distribution in the Kola Penin-
sula should be taken with caution as this is also the
area of the Larus heuglini, the species that is very
similar in the exterior.

The data are as follows. Pleske (1887) and Gebel
(1903) shot Lesser Black-backed Gulls and found
their nests on Imandra Lake (Kola Peninsula), but
it is not clear how big the population was. A few
pairs are still nesting in the western part of the Kola
Peninsula (Semenov-Tyan-Shansky & Gilyazov
1991).

The current situation in the Kandalaksha Bay
is not clear. Gebel (1903) did not at all list Less-
er Black-backed Gull among the birds of the bay,
which indicates that even if the species occurred
in the area, obviously it was rare. Only occasional
breeding pairs were recorded in Kandalaksha Bay
in the 1950s and 1960s (Bianki 1967). This should
probably be considered the normal situation, not
“the last of the Mohicans” of a decreasing popula-

SOLOVETSKY

C%}RCHHDELAGO

e

-10-20
-21-50

o
(]
@ -51-100
L

- >100 breeding pairs

Figure 3. Modern distribution of Lesser Black-backed Gull
colonies on islands:

Nutida utbredning av silltrutkolonier pa éar:

1. Pur-luda; 2. Tonkaya Osinka; 3. Sennaya Luda; 4. Kresto-
vaya Salma-luda; 5. Nothern Rombak; 6. N-W Sennaya
Luda; 7. Parusnyi; 8. Krasivyi.

tion in the area. In the end of the 19th century Less-
er Black-backed Gulls nested on the Solovetsky
Islands in Onega Bay, but they were few (Tarnani
1892). It should be noted that in those years there
was a big colony of Herring Gulls on the territory
of the Solovetsky Monastery, and with them in the
background other gulls may have been ignored.

From the end of 19th to the middle of the 20th
century the Lesser Black-backed Gull population
was probably steadily low, which could have been
a result from the impact of residents of the coastal
villages and towns, who traditionally used eggs
for food. However, in those years the situation was
similar for other colonial birds including Herring
Gull.

Thus, in the early 1960s, when V. V. Bianki first
studied nesting grounds of sea birds in the west-
ern part of the White Sea, the population of many
species outside protected areas was relatively low.
At this time the first reliable assessment of Lesser
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Figure 4. Lesser Black-backed Gull population dynamics on
the Solovetsky Islands (breeding pairs).
Populationsutvecklingen for silltrut pa Solovetskydarna
(héickande par).

Black-backed Gull population was made — about
300 pairs for Onega Bay (Figure 2) and about 50
pairs for western part of the White Sea area (Bianki
1963). A retrospective analysis with participation
of V. V. Bianki showed that most probably that fig-
ure was an underestimate, as during the expeditions
of 1960s he did not survey the islands of the Solo-
vetsky Archipelago, where Lesser Black-backed
Gull colonies (probably rather big) were known to
exist at that time (Kartashev 1963).

Although somewhat uncertain, the above sum-
mary of literature data is the best starting point that
can be put together for the study of Lesser Black-
backed Gull population dynamics in the following
years.

Population dynamics and distribution in the end of
20th and beginning of 21st century

Since the start of our surveys in the mid 1980s,
over 300 Lesser Black-backed Gull pairs have
been breeding on Solovki. The detailed surveys
of islands in Onega Bay in the 1990s, when all
Lesser Black-backed Gull colonies registered in
1960s were visited, showed that within 30 years
the number of breeding pairs had increased nearly
3.5 times in the colonies previously surveyed by V.
V. Bianki, and 6 times in total number (Figure 3).
Thus, in a period when the L. /. fuscus population
was decreasing in most of its range, the opposite
process was observed in Onega Bay.

Although the total Onega Bay population in-
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creased, some colonies found by V. V. Bianki, have
not changed their size during 30 years whereas oth-
er colonies have increased ten times (Table 1). The
increase probably occurred in the colonies that had
the most favorable nesting conditions. During the
same years (since early 1960s to late 1980s), the
number of Herring Gulls breeding in the bay also
increased (more than 5 times on the same islands).

Regular visits of colonies on islands in Onega
Bay in 1990-2000 showed that the Lesser Black-
backed Gull population was more or less stable,
while in the Solovetsky Archipelago, where annual
monitoring was performed, a continuous popula-
tion growth was observed (Figure 4). Surveys in
2004-2006 of islands in the western part of the
White Sea showed that in that area the situation had
not changed since the1960s.

Our census data of 1990-2000 show an aver-
age population size of about 1900 breeding pairs
of Lesser Black-backed Gull in Onega Bay. Tak-
ing into account the observed population growth
we may assume that the current number of breed-
ing pairs on islands in Onega Bay is 2000-2100,
of which about 50% are on the Solovetsky Archi-
pelago. The number of pairs on islands in the west-
ern part of the White Sea is 40 to 50. This means
that the islands in Onega Bay of the White Sea is
the breeding area of not less than 10% of the world
population of Lesser Black-backed Gull nominate
subspecies.

The breeding area in the White Sea covers the
whole Onega Bay, slightly expanding beyond its
boundaries along the Karelia coast. The north-
ernmost colony, the same as in the 1960s (Bianki
1963), is located on Maly Robjak Island, and the
most north-eastern breeding area is Zhizhgin Island,
where individual pairs breed. To the east of Onega
Bay, the Lesser Black-backed Gull evidently does
not breed or the available data are not reliable.

It should be noted that the Lesser Black-backed
Gull inhabits only a small number of islands in
comparison with other numerous species. Rela-
tively permanent colonies were recorded on only
78 of 567 (13.8%) of the surveyed islands in Onega
Bay, on 16 of 129 (12.4%) on Solovke, and on 62
of 438 (14.1%) in the rest of the territory. When
summed with the islands in the western part of the
White Sea, the percentage will decrease consider-
ably. For comparison, the Herring Gull population,
being 2.5 times more, inhabits about 70% of the
surveyed islands.

The Lesser Black-backed Gull is the most co-
lonial gull in the White Sea. The mean size of a
breeding colony per populated island is 24.3 pairs,
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Figure 5. Share (% of total number) of Lesser Black-backed
Gull and Herring Gull colonies with different numbers of
breeding pairs.

Andel (% av totalt antal) kolonier av silltrut och gratrut med
olika antal héckande par.

approximately two times higher than for Her-
ring (12.3) and Mew (13.7) Gulls. Figures 5 and
6 shows clearly that the major part (over 60%) of
the White Sea Lesser Black-backed Gulls breeds in
only seven big (over 100 pairs) colonies, of which
three are located on Solovki (islands Parusnyi, N-W
Sennaya Luda, Krasivyi), two in the southern part
of the bay (Tonkaya Osinka, Sennaya Luda), one in
the central part (Krestovaya Salma-Luda) and one
in the Kem skerries (Northern Rombak) (Figure 3).
The colony on Krasivy Island is the biggest one, on
average for the last 15 years about 240 pairs, and
in recent years over 300 pairs. Four other colonies
have from 50 to 100 pairs, and all 11 islands host
nearly 75% of the White Sea Lesser Black-backed
Gull population. These colonies determine the
population size in the White Sea and underestima-
tion of any of them would significantly affect the
evaluation of the total number in the region. Islands
with Lesser Black-backed Gull colonies are big (in
the White Sea context), over 1.5 hectares, and their
vegetation is mostly tall grassland.

Breeding conditions

Competition with Herring Gulls for nesting
grounds is mentioned first among the main factors
that caused the Lesser Black-backed Gull popu-
lation decrease in Scandinavia (Bergman 1982,
Kilpi 1983). However, according to our observa-
tions in big colonies in Onega Bay, the competition
for nesting grounds with Herring Gull is absent or
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Figure 6. Share (% of total numbers) of breeding pairs of
Lesser Black-backed Gull and Herring Gull in colonies of
different size.

Andel (% av totalt antal) par av silltrut som héckar i kolo-
nier av olika storlek.

minimal. Lesser Black-backed Gulls arrive in the
White Sea from mid April to early May. On Solovki
average arrival date was April 26 during 15 years
of survey. This is 20 days later than the arrival of
the Herring Gull and slightly later than of the Mew
Gull. Breeding dates are also late compared with
the other gulls. The first eggs are laid in the third
decade of May (averaged for 18 years is on May
28), and mass nesting starts in the first decade of
June (averaged date is June 7). The nests very often
are located in grassland, often in small depressions.
At the coast with low surf a typical nest location
is on the beach under small peat cliffs in the up-
per supralittoral area. These sites become free of
snow and dry only by end of May. Herring Gulls,
that start breeding in early-mid May, occupy sites
that become free of snow earlier — the beach-ridge
in the zone of storm impact and local elevations.
Thus, even when nesting on the same islands, these
two species practically do not claim each other’s
nesting sites.

At many sites with Lesser Black-backed Gull
colonies, the grass is tall by early July (time of
mass nestlings emerging) and provides the growing
nestlings with good hide from predators (including
Herring Gull) and this probably improve breeding
success in the area.

Breeding success

Average clutch size during 16 seasons was 2.44
eggs (n = 2044) with annual variation between 1.95
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Table 1. Lesser Black-backed Gull number variations in some (over 10 pairs) colonies in the White Sea
Antalsvariationer i ndgra silltrutkolonier (med dver 10 par) i Vita havet.

Colony names Coordinates Years

N E 60th* 1992-93 1995 1998-99 2004 2006
Pur-luda 64°14° 37°21° 20 60 SkE 25 - 11
Tonkaya Osinka 64°06° 37°12° 80 200 - 300 300 300
Ukhkontsy (3 isl.) 64°09° 36°50° 11 27 - 17 25 6
Morzhenets 64°03° 36°56° 13 15 - 10 - 0
Sennaya luda 64°23° 36°12° 20 190 - 200 150 -
Salma-ludy (2 isl.)  64°32’ 3537 17 100 - 210 270 300
Beloguzikha 64°52’ 35°06° 15 20 30 - 13 5
Malyi Rob’yak 65°37 34°56° 32 - - - 27 55

* - field data of V. V. Bianki (1963, non-published data)

** _ no data

and 2.73. This value is lower than the one of birds
nesting in the Baltic Sea. For Gulf of Finland clutch
size is 2.89 (Hario et al. 2004), and for Baltic Sea
between 2.75 and 2.91 in different years (Lif et al.
2005).

Although clutch size is higher, breeding success
is lower. Both Finnish and Swedish ornithologists
unambiguously mention extremely low breeding
success of Lesser Black-backed Gull. Only from
0.02 to 0.2 nestlings survive to fledging (Berg-
man 1982, Hario et al. 2004, Lif et al. 2005), i.e.
over 90% (commonly even more) of the nestlings
die before they can fly. Unfortunately, we have not
specifically studied breeding success of our popu-
lations. However, even our fragmentary data show
that in the White Sea breeding success is consider-
ably higher. In 2005, on N-W Sennaya Luda island,
the number of breeding Lesser Black-backed Gull
was estimated at 250 pairs. In late August there
were about 260 young birds, i.e. breeding success
was not less than one nestling per nesting pair.

Conclusions

While within the bigger part of the Scandinavian
states the population of nominate subspecies of
Lesser Black-backed Gull is continuously decreas-
ing, in the White Sea the population development
has been quite different. Continuous population
growth was registered by the authors in Onega Bay
since the beginning of the surveys in mid 1980s,
though it probably had started earlier. These op-
posite trends may be explained by the following
factors:

1. Progressive “extinction” of the White Sea
coastal villages since 1960s and therefore decrease
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of direct impact on the sea and waterfowl bird colo-
nies. The tendency was most distinct in the early
1990s when low living standards and high prices
for fuel resulted in sharp activity decrease of the
local people on islands, including decrease of tra-
ditional egg picking.

2. Probable improvement of feeding resources
for gulls both due to the decrease of the popula-
tion of coastal settlements, which has resulted in
decrease of catch in the White Sea, and due to
transfer of a number of birds to alternative food of
anthropogenic origin, first of all at landfills.

3. Relatively weak competition of Lesser Black-
backed Gull with Herring Gull due to distinct dif-
ferences in nesting dates and therefore territorial
separation of the species’ colonies. Good protec-
tion of nestlings by tall grass where a majority of
nests are located is also of importance.

Unfortunately we do not have information on the
White Sea Lesser Black-backed Gull population
wintering areas, as ringing using metal rings (over
500 ringed birds) has practically given no returns.
Therefore it is not possible to tell whether the White
Sea Lesser Black-backed Gull population has other
wintering areas than the Scandinavian populations.
To define wintering areas, migration routes and
possible exchange of birds between different popu-
lations, it is necessary to mark birds with easily vis-
ible colour rings rather than metal rings. Although
nothing is yet known about the possible effects of
harmful pollutants on Lesser Black-backed Gulls,
the difference in population trends in the White
Sea and the Baltic Sea, may be a result of the fact
that the Baltic Sea is more polluted than the White
Sea.
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Sammanfattning

Studier av masfaglar i Vita havet har fokuserats
pa nominatrasen av silltruten Larus fuscus fuscus,
som hér har sin Ostligaste utpost, en relativt liten
population och en langsiktig nedgdng inom en
stor del av sitt utbredningsomrade. Nedgéngen har
gjort att den tagits upp i hotlistorna for de skan-
dinaviska ldnderna. I Sverige har nedgéngen varit
fran 17.000 par i slutet av 1970-talet till numera
4000-5000 par. I Finland minskade silltruten fran
12.000 par i borjan av 1980-talet till 6000—7000
par pd 1990-talet. En ny rdkning 2003 gav 5300 par
langs Finlands kust och 3100 par i insjoarna, men
denna Skning anses bero pa bittre tickning. Aven i
norra Norge, Ladoga och Onega har bestandet gatt
ner. Frén ndgra fa platser rapporteras om uppgéng
under senare 4r, t.ex. frin Karlséarna (50% 6kning
1998-2004), Géstrikland (férdubbling 1990-2006)
och Berezovyedarna i Finska viken (50 par i slu-
tet av 1970-talet, 350450 par 2002-2005). Trots
dessa enstaka fall av uppgéang verkar utvecklingen
for hela vérldspopulation av silltrutens nominatras
fuscus vara negativ. Bestindet omfattar farre &n
20.000 par.

Foreliggande undersékning omfattar studier av
silltruten i Onegabukten av Vita havet (Figur 1). In-
venteringar 1 Solovetskyarkipelagen startade 1983
och sedan 1987 har alla dar i arkipelagen invente-
rats. Oarna utanfér Solovetskyarkipelagen bérjade
inventeras 1989 och sedan 1999 omfattar inven-

35



teringarna alla dar. Aren 2004—2006 inventerades
dessutom darna nira Karelska kusten mellan Kan-
dalaksha och Onegabukten. Totalt ingdr 671 oar i
studien. Solovetskyarkipelagen inventeras arligen
och 6vriga omraden mellan varje och vart femte ar.

Det dr svart att skapa en tydlig historisk bild av
silltrutbestandets utveckling i Vita havet. Den bésta
sammanfattningen av de ofta osikra litteraturupp-
gifterna ar att bestandet alltid varit litet men stabilt.
I det avseendet skulle alltsa Vita havet skilja sig fran
Ostersjon, dér det skedde en kraftig nedgang under
en stor del av 1900-talet. Det var forst pa 1960-ta-
let som de forsta tillforlitliga rikningarna utfordes i
Vita havet, vilket resulterade i 300 par i Onegabuk-
ten och 50 par i véstra delen av havet (Figur 2). En
retrospektiv analys visar emellertid att dessa inven-
teringar maste ha underskattat bestdndet eftersom
Solovetskyarkipelagen inte ingick, och dér fanns
kénda kolonier som torde ha varit rétt stora.

Efter 1990-talets inventeringar kunde storleken
av alla kolonier som hade inventerats pa 1960-talet
jdmforas. Det visade sig att bestdndet under de 30
aren hade okat sex ganger (Figur 3), en utveckling
rakt motsatt den som rapporterats frin Ostersjo-
omradet. Fastin totalbestdndet 6kat i Onegabukten
fanns det enstaka kolonier som forblivit stabila (Ta-
bell 1). Under samma period som silltruten dkade
skedde ocksa en 6kning av gratrutens bestdnd (mer
dn fem génger pa samma Oar). De regelbundna in-
venteringarna under perioden 1990-2000 visade
att bestandet var mer eller mindre stabilt i Onega-
bukten medan det 6kade i Solovetskyarkipelagen.
Inventeringarna av darna langs véstra kusten 2004—
2006 visade att det inte skedd nagra forandringar
dér sedan 1960-talet.

Inventeringarna under 1990-talet visar att det
hédckar ungefdr 1900 par silltrut i Onegabukten. Tar
vi hédnsyn till den 6kande trenden, bor det numera
finnas 2000-2100 par, varav ungefar hilften hackar
pa Solovetskydarna. Det innebdr att tio procent av
varldspopulationen av fuscus-rasen héckar i Vita
havet.

Det verkar inte ha skett nagon geografisk sprid-
ning sedan 1960-talet. Den nordligaste kolonin &r
densamma da som i dag (Maly Robak) och den
langst &t nordost (Zhizhgindén) omfattar bara en-
staka par. Oster om Onegabukten finns inga kinda
forekomster.

Silltruten bor pa bara ett fatal av alla 6ar som in-
venterats. Relativt permanenta kolonier fanns pa 78
av 567 (14%) av o6arna i Onegabukten, 16 av 129
(12%) 1 Solovke och pé 62 av 438 (14%) inom resten
av omradet. Gréatruten bebor bebor 70% av Garna,
men har ocksé en 2,5 génger sa stor population.
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Silltruten dr den mest koloniala av masarna i Vita
havet. Medelstorleken av en koloni dr 24,3 par, un-
gefar dubbelt sd mycket som for gratruten (12,3)
och fiskmasen (13,7). Figur 5 och 6 visar fordel-
ningen av kolonier och antal par pa olika kolonis-
torlek. Hela 60% av alla silltrutar hickar i sju stora
kolonier med dver 100 par. Den storsta kolonin &r
den pd on Krasivy i Solovetskyarkipelagen. Den
har haft i genomsnitt 240 par de senaste 15 aren
och har okat till 300 par de allra senaste aren. Det
dr naturligtvis de fa stora kolonierna som bestdm-
mer det totala antalet silltrutar i Vita havet, och gor
man felaktiga uppskattningar av antalet par i dessa,
paverkas ocksé totaluppskattningen. I Vita havet
hickar silltruten pa relativt stora 6ar (6ver 1,5 ha)
och Garna skall ha rikligt med hogt gris.

Konkurrens med grétrut har anforts som skl till
silltrutens nedgang i Ostersjon. Vara observationer
i Vita havet ger ingen antydan till sidan konkur-
rens. Silltruten bade anlédnder och hickar senare dn
gratruten och de ldgger sina bon olika. Aven nir
de hickar pa samma 6 ockuperar de inte varandras
boplatser. Eftersom silltruten hiackar sé sent hinner
griset och oOrterna bli hoga till borjan av juli, d&
ungarna klacks. Den hoga vegetationen ger skydd
och bidrar till att skydda ungarna fran predatorer.

Den genomsnittliga storleken av dggkullen var
under 16 sdsonger 2,44 dgg med en arlig variation
mellan 1,95 och 2,73 (2044 kullar). Detta véirde ar
lagre 4n i Finska viken (2,89) och Ostersjon (2,75—
2,91). Tyvérr har vi inte studerat hickningsfram-
géngen i Vita havet mer 4n under 2005. Da ridknade
vi antalet flygga ungar i augusti till 260 i en koloni
med 250 par pd 6n Sennaya Luda, d.v.s. en unge
per par. Detta virde dr manga ganger hogre dn de
som rapporterats fran Ostersjén, dir studier i bade
Finland och Sverige tyder pa en dodlighet pa 6ver
90% bland ungarna.

Silltrutstudierna i Vita havet kan saledes sam-
manfattas enligt foljande. Atminstone sedan mitten
av 1980-talet, troligen tidigare, har bestandet dkat
nidstan kontinuerligt, en utveckling som dr motsatt
den i Ostersjon. Tankbara forklaringar 4r foljande.
Frén ménga smébyar ldngs Vita havets kust har
det skett en fortlopande utflyttning av ekonomiska
skél, ndgot som accelererade i borjan av 1990-talet.
Detta har medfort markbart minskande aktiviteter
pd Oarna, inklusive insamling av dgg. Genom att
fisket minskat och ddrmed spillet som fodokilla &t
trutarna, kan de ha lagt om sitt fodosok till de vax-
ande soptipparna vid de storre orterna. Franvaron
av kénd konkurrens med grétrut och den sena héck-
ningstiden som ger ungarna skydd i den hdga vege-
tationen kan vara en ytterligare bidragande orsak.
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baserat pi nya inventeringar vid Annsjon och Storlien

An estimate of the Great Snipe Gallinago media population in Sweden based on

recent surveys at Annsjon and Storlien

ROBERT EKBLOM & PETER CARLSSON

An estimate of the total Swedish population of the Great
Snipe Gallinago media is presented. Today, the Scandina-
vian Great Snipe population is found only in the mountain
range of Sweden and Norway. The present population es-
timate is based on recent census work in the western part
of the province of Jamtland, holding approximately 10%
of the known Swedish leks. Suitable habitats were identi-
fied on vegetation maps, and selected areas were visited
during the lekking season from mid-May to mid-June.
The population densities found in these sample areas
were extrapolated to the total area of suitable habitat in
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the Swedish mountain range. We estimate the total Swed-
ish population to comprise around 1800 lekking males,
presumably corresponding to a similar number of breed-
ing females.
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Inledning

Dubbelbeckasinen Gallinago media ér ett exempel
pé en art vars utbredning minskat mycket kraftigt
under de senaste seklen (Lefaldli et al. 1989). I
mitten pa 1800-talet var den fortfarande en vanlig
hickféagel i stora delar av norra Europa. Beskriv-
ningar fran jégare vittnar om stora méngder indi-
vider pé spelplatser bland annat i Uppland (Soder-
berg 1832) och norra Tyskland (Rohweder 1891).
Under senare hilften av seklet borjade en mycket
snabb tillbakagdng som ledde till att arten nistan
helt forsvunnit fran sina gamla héickningslokaler
i sodra Sverige, Tyskland och Danmark redan vid
borjan av 1900-talet (Kolthoff 1907). Den kraftiga
tillbakagdngen brukar tillskrivas i huvudsak tva
faktorer. Den viktigaste var sannolikt utdikning
av hickningsplatser runt regelbundet Gversvam-
mande vattendrag och sjéar men dven betydande
jakt under hickningstid kan ha bidragit (Elveland
& Tjernberg 1984).

Fran att ha varit en allmén hickfagel i stora delar
av Norden &r dubbelbeckasinen 1 Skandinavien nu
begrénsad till fjéllkedjan, med storst téthet i sodra
Lappland, Jamtland, Trondelag och Héirjedalen
(Elveland & Tjernberg 1984). Sa vitt vi vet finns i

Sverige inga permanenta spel soder om Hérjedalen
och den norska sydgransen gar vid Hardangervidda
(Schandy 1984). I Polen, Baltikum, Ukraina, Vit-
ryssland och Ryssland finns hickande dubbelbeck-
asiner fortfarande kvar p4 laglandslokaler liknande
de forna habitaten i Sydsverige (Borkowski 1990,
Kuresoo & Leibak 1994). Arten dr upptagen som
missgynnad (near threatened) p& bade den svenska
och den internationella rodlistan dver hotade arter.
Den omfattas ocksd av Fageldirektivet och flera
andra internationella konventioner (Kélas 2004). I
Sverige har Naturvérdsverket nyligen inlett arbetet
med ett dtgdrdsprogram for att bevara dubbelbeck-
asinen i landet. Tyngdpunkten i detta arbete ligger
till en borjan pa att 6ka kunskapen om populations-
storlekar och trender i landet samt att identifiera s&
ménga spelplatser som mojligt for att pd ldngre sikt
kunna skydda dessa.

Négon komplett inventering av det svenska
dubbelbeckasinbestidndet har aldrig genomforts
och det har dirfor varit svért att sdga ndgot om
antalet hickande individer i landet. I Svensk Fa-
gelatlas som bygger pa atlasinventeringar gjorda
under 1970- och borjan av 1980-talet uppskattas
den skandinaviska populationen till 5000-15000
par (Svensson et al. 1999). Baserat pa bland annat
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uppgifter fran Naturvardsverket gissar Elveland &
Tjernberg (1984) pa att det finns minst 1000 par
i Sverige. Dessa uppskattningar bygger bigge pa
data som dr mer dn tjugo ar gamla varfor det ar
onskvirt att aterigen se over den svenska stam-
men.

Pa grund av den bristfilliga bevakningen av dub-
belbeckasiner dr det ocksd mycket svart att séiga
om det nu sker nagra férandringar i stammen. De
senaste aren har det skett en markant 6kning av an-
talet rapporter om individer pé flyttlokaler i sddra
Sverige (pers. obs.). Sannolikt speglar detta en 6k-
ning av fagelskadaraktivitet snarare dn en reell k-
ning av antalet dubbelbeckasiner i landet. I Svensk
Fagelatlas anges att man inte kdnner till nagra stor-
re fordndringar de senaste 25 dren (Svensson et al.
1999) men det framgar inte vilka data detta grun-
dar sig pa. Under en studie av dubbelbeckasiner
nédra Dovre i Norge som péagatt i dver 20 ar har man
inte kunnat se nédgra tendenser till fordndringar i
bestandet. Daremot verkar antalet spelande hanar
pa de kédnda spelplatserna fluktuera en del mellan
aren (Gustavsson 2002).

Mest kdnd dr dubbelbeckasinen troligen for sitt
karakteristiska och ovanliga parningssystem. Till-
sammans med brushane Philomachus pugnax, orre
Tetrao tetrix och tjader Tetrao urogallus ingér den
1 en kvartett svenska figlar med sé kallat lekbete-
ende. Detta karakteriseras av att flera hanar samlas
pa en arena dit honor kommer enbart for att para
sig (Hoglund & Alatalo 1995). Dubbelbeckasinens
lekar bestar av ett antal (upp till 35) hanar som
under natten forsvarar ungefdar 10x10 meter stora
territorier. Parningsfordelningen pa leken ar ofta
skev; vissa hanar far alltsd stor del av parningarna,
medan andra inte parar sig alls (Fiske et al. 1994).
Se exempelvis Lemnell (1978) for en mer utforlig
beskrivning av dubbelbeckasinens spelbeteende.

Maénga faktorer gor att man ofta missar dubbel-
beckasiner vid generella, standardiserade invente-
ringar. Storst chans att upptacka dubbelbeckasiner
har man pa natten dd man kan hora spelldtet fran
leken. D4 fa ornitologer &r ute och inventerar hack-
fagel i fjdllen pd natten &r det alltsd stor risk att
arten forbises. Visserligen hor man ibland spelld-
ten dven pa dagen men dd mycket sporadiskt och
enbart frdn nagon enstaka individ. Dubbelbeckasi-
ner ligger ocksé och trycker linge och man maéste
nédstan trampa pa ett bo eller raka ga rakt dver en
spelplats for att stéta upp dem. Spelldtena fran en
lek hors endast ndgra hundra meter dven vid hog
aktivitet och vid bra forhéllanden. For att kunna
gora inventeringar av dubbelbeckasiner krivs det
saledes att man inriktar sig just pa denna art. Lyck-
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ligtvis har de strikta habitatkrav vilket gor att man
ganska litt kan avgora vilka omraden som &r viarda
att leta i (Kalas et al. 1997).

Dubbelbeckasinlekar aterfinns i regel pé sa kall-
lade Gversilningsmyrar. Detta dr sluttande vatmar-
ker dér det standigt tillfors nytt vatten fran hogre
terrdng. Lekarna ligger ndra tradgrinsen. Ingen av
125 undersokta lekar i Skandinavien avvek mer dn
200 hojdmeter fran den lokala tradgransen enligt en
tidigare studie (Kélas et al. 1997). Vegetationen be-
star ofta av laga videbuskar, starrtuvor och enstaka
dvirgbjorkar. I norra delen av utbredningsomréadet
tycks vegetationen pa lekarna vara titare och hogre
(Schandy 1984, Elveland & Tjernberg 1984). Dub-
belbeckasinens diet bestar till stor del av daggmask
och dérfor dr jordmanen mycket viktig for place-
ring av lekarna. Jorden maste vara lagom pords och
fuktig for att tillgdngen pa daggmask skall vara hog
och for att fdglarna skall kunna tringa ner i den med
sina ndbbar (Lefaldli et al. 1992). En annan viktig
faktor for daggmasktillgdngen dr jordens pH. Sur
jord hyser fa daggmaskar och darfor hittar man inte
heller dubbelbeckasiner dér. I fjdllen bor man dar-
for leta efter dubbelbeckasiner frimst kring omra-
den dar berget bestér av basiska bergarter (Kalas et
al. 1997). I Hérjedalen kan man med stor sidkerhet
forutséga var dubbelbeckasinlekar kan forekomma
genom att studera vegetationskartor (Hoglund &
Robertson 1990). Lekar fanns ndstan uteslutande i
omraden klassade som “torrt kirr” eller “backkérr”
pa dessa kartor (Naturvardsverket 1982—1991).

Sedan &r2000 har omradet Annsjén—Storlieni vis-
tra Jaimtland status som Important Bird Area (IBA)
enligt den internationella samarbetsorganisationen
BirdLife International. Organisationen driver sedan
omkring 20 4r ett program for att identifiera och
skydda ett ndtverk av viktiga fagellokaler. For varje
fagelart ska det finnas skyddade omraden dér arten
kan hécka, ansamlas vid flyttning och 6vervintra.
Omradena identifieras utifran strikt vetenskapliga
kriterier och ett internationellt perspektiv. Tanken
ar att ndtverket av IBA ska vara ett minimikrav for
att garantera varje fagelarts 6verlevnad. Om ett IBA
skulle forstoras, sa riskerar en oproportionerligt stor
del av artens totala population att férloras. Dubbel-
beckasinférekomsten i Annsjon—Storlien uppfyller
det hogsta kriteriet som i fri dversdttning lyder "Lo-
kalen héller regelbundet ett betydelsefullt antal in-
divider av en globalt hotad art, eller art med globalt
skyddsintresse". Denna klassificering motiverar
insatser for att kartldgga populationens status och
bevaka dess utveckling dver tiden. Endast genom
stindig uppdatering behaller IBA-listan sin tyngd i
fagelskyddssammanhang.



Annsjons fagelstation bedriver sedan 1988 stu-
dier av den vistjamtska fagelfaunan. Genom ring-
mérkning och inventering av vatmarker foljs kon-
tinuerligt ett sextiotal arter, frdmst tdttingar och
vadare. Méanga arter (t.ex. rovfaglar, fjallhedsarter,
skogslevande arter) faller dock utanfor ramen for
den standardiserade verksamheten, och dit hor pa
grund av dess speciella biotopval och beteende
ocksa dubbelbeckasinen. For att folja utvecklingen
hos dessa arters populationer krdvs prioritering sa
att tillgéngliga resurser anvdnds mest fordelaktigt.
Dubbelbeckasinens status som IBA-art motiverar
en sdrskild insats for denna art. Malet med denna
studie var att inventera dubbelbeckasiner i nérhe-
ten av Annsjons fagelstation, och att med hjilp av
resulterande populationstitheter och habitatprefe-
renser i detta omrdde uppskatta den total svenska
stammen av denna rodlistade art.

Material och metoder

Omraden i den Svenska fjéllkedjan med rik vege-
tation och stort inslag av backkérr eller torrt kérr
identifierades genom studier av vegetationskartor
(Naturvardsverket 1982—1991). Da vistra Jimtland
omfattar stora omraden med till synes lamplig bio-
top, fokuserades inventeringen till de omraden som
var littillgingliga och 1ag i nirheten av Annsjéns
fagelstation (Figur 1, Tabell 1). Alla lokaler i nér-
heten av fagelstationen dér det enligt dldre uppgif-
ter funnits dubbelbeckasinspel inventerades ocksa.

Inventeringarna utfordes frdmst veckorna fore
midsommar (2001 och 2003) eller manadsskiftet
maj—juni (2004-2006), mellan klockan 23 och 03
da spelaktiviteten &r storst. Solen gér ned ett par
timmar under denna tid, men ljusférhallandena blir
under klara nitter endast marginellt simre 4n en
mulen dag. Inventeringsytorna genomsoktes syste-
matiskt genom att 2—4 personer gick lings parallel-
la transekter med 200—500 meters lucka. Fran 2004
har GPS introducerats som ett hjdlpmedel i inven-
teringarna. GPS-tekniken fungerar mycket bra pa
kalfjéllet och har anvénts som orienteringshjélp, for
dokumentation av inventerade rutter, och inte minst
for att dokumentera positioner for besokta lekar. In-
venterarna stannade kort och lyssnade efter dub-
belbeckasinspel ungefdr var hundrade meter. Dub-
belbeckasinens spelldte dr omisskidnnligt och hors
ett par hundra meter vid goda yttre forutséttningar.
Inventeringar utfordes inte under nétter med kraftig
vind eftersom det da 4r svarare att upptécka lekar-
na. Inventeringsmetoden fungerade véldigt bra och
vi kénner oss sékra pa att inga dubbelbeckasinlekar
har missats i de inventerade omrédena.

Vidret var mycket gynnsamt 2001, 2003 och
2004 da samtliga inventeringsnétter bjod vindstilla
eller svag vind, vilket gav utmérkta lyssningsfor-
héllanden. Under inventeringsveckorna 2005 och
2006 var vidret mer ostadigt, men vinden var svag
till mattlig under samtliga inventeringsnitter. Sno-
smaltningen var dock sen eller mycket sen och hela
fjéllomradet kring Storlien (med fyra kénda lekar)
var sndtackt och kunde inte inventeras.

Pé alla funna lekar rdknades antalet spelande ha-
nar genom observation av spelaktiviteten. Pa storre
spel kan det dock vara svért att rikna hur manga
olika hanar som spelar eftersom spelsekvenserna
frén de olika individerna gér ihop; det finns dér-
for en risk att man underskattar antalet hanar pa
leken. Som ett komplement till observationerna
raknades ocksa antalet individer pa spelet dérfor
ibland genom stotning. Eftersom man ej kan skilja
hanar och honor &t nér man stoter finns risk att man
Overskattar antalet hanar pd leken om man enbart
anvénder sig av denna metod. Slutuppskattningen
av antalet hanar pa lekarna bygger pa enbart ob-
servationer (mindre lekar) eller en sammanvégning
av observation och stotning. Vissa lekar besoktes
vid flera tillfdllen under en sdsong och i dessa fall
redovisas det storsta registrerade antalet spelande
hanar under aret.

Vid nagra tillfillen under inventeringarna upp-
tickte vi enstaka hanar som spelade ensamma en
bit bort (ibland flera kilometer) fran spelen. Dessa
observationer dr troligen hanar som egentligen hor
till ndgon lek i nirheten men av ndgon anledning
ej var pa leken vid det aktuella tillfallet. Det dr inte
helt ovanligt med stroobservationer av ensamma
faglar i omraden dér det finns gott om dubbelbeck-
asiner. Vissa individer (speciellt hanar utan par-
ningsframgéng) kan vara rérliga och byta lek under
sdsongen. Vi har ej tagit hiansyn till sidana enstaka
hanar i analyserna i denna studie.

Foérutom nyinventering av tidigare ej inventerade
omraden besdktes ocksa kidnda spelplatser for att
rikna antalet spelande hanar. Pa tva av dessa ge-
nomfordes 2001 nétfangst for ringmarkning och
blodprovstagning i samband med ett annat projekt
(Ekblom 2004). Ringmirkning skedde i Annsjons
fagelstations regi pa en lek 2004 och tva lekar 2005
i syfte att langsiktigt kunna studera lokala rorelser,
hemortstrohet och 6verlevnad samt att mdjliggdra
aterfynd fran flyttnings- och 6vervintringslokaler. I
samband med ringmérkning riknades ocksa antalet
hanar pé lekarna.

For att undersoka trender Over tiden anvindes
programmet TRIM 3.3 (Pannekoek & van Strien
2005). Detta program é&r utvecklat for att analysera
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Tabell 1. Inventerade omriden kring Annsjon och Storlien. Med limplig biotop menas torra kérr och backkirr
med rik flora enligt vegetationskarta (se material och metoder).

Censused areas around lake Annsjon and Storlien. Suitable habitat is defined as dry or sloping fens with rich
vegetation according to the vegetation map (see Material and Methods)

Nr Namn Yta Lamplig Ar for inventering  Antal
Name Area biotop lekar
Suitable Year of census No. of
(km?) habitat leks
1 Skurdalshdjden 9,3 80 % 2004 3a
2 N Visjon 2,6 80 % 2001 0
3 Stor-Visjovalen 5,9 70 % 2001, 2004 1
4  Hogasen — Vallrun 6,4 50 % 2001, 2003, 2004 1
5 Rundvalen 4,5 40 % 2001 0
6 'V Graslidfjallet 6,7 60 % 2003, 2004, 2006 IS
7  V Storulvavigen 33 50 % 2001 0
8  V Striten 17,1 20 % 2001, 2005 1
9 Tjallingen 6,2 30 % 2005 1
10  Enkilen 3,0 40 % 2006 0

@ Forhandsinformation fanns om en lek i omradet.
We had previous knowledge of a lek in this area.

tidsseriedata fran Gvervakning och inventeringar
och anvinder sig av Poissonregression for att upp-
skatta trender och arsindex. Det passar sarskilt bra
att anvinda ndr man som i vérat fall har luckor i
datasetet (eftersom alla lekar inte har riknats varje
ar). Index for de olika aren beriknades med mo-
dellen "time effects” med index for ar 2001 (forsta
aret) satt till 1. Den generella trenden dr berdknad
med intercept (d.v.s. linjen har ej tvingats att skéra
genom index = 1 for det forsta aret).

Resultat

Totalt inventerades 10 omraden under aren 2001—
2006 (Figur 1, Tabell 1). Inventeringarna tickte en
yta om sammanlagt 65,0 km?. Utav denna yta var
30,8 km? identifierad som lampligt dubbelbecka-
sinhabitat utifran studier av vegetationskartor (se
Material och metoder). Vi patriffade atta dubbel-
beckasinlekar (Tabell 1) utav vilka fyra var kdnda
sedan tidigare (dven om den exakta positionen inte

var otvetydigt dokumenterad), och fyra upptick-
tes under inventeringarna. Samtliga lekar lag i el-
ler mycket néra (<400 meter ifrdn) omradden med
lamplig biotop for dubbelbeckasin enligt vegeta-
tionskartan. Lekarna 1dg pa en hjd mellan 660 och
840 meter dver havet, det vill sdga néra tradgrin-
sen, som varierar mellan 720 och 840 m.6.h. inom
undersokningsomradet.

Antalet spelande hanar per lek varierade mycket
bade mellan olika lekar och mellan olika ér (Ta-
bell 2). I genomsnitt var lekstorleken atta hanar
vilket stimmer vil med vara erfarenheter fran an-
dra omraden i Sverige och Norge. Antalet hanar i
omradet verkar variera en hel del mellan aren, men
trendanalysen visade inte pd ndgon generell upp-
eller nedgéng under de sex &r som vi foljt popu-
lationen (generell trend = —0,0121, standardfel =
0,0727, n.s., Figur 2).

Om man delar antal patriffade lekar (8 st.) med
den totala inventerade ytan med ldmplig biotop
(30,8 km?) erhélls en lektdthet i studieomradet pa

Figur 1. Karta 6ver studieomradet runt Annsjons fagelstation och Storlien. De svarta omridena visar vatten (sjdar och stérre
vattendrag), och de graa strecken &r hojdkurvor. Den tjocka streckade linjen indikerar riksgriansen mellan Norge och Sverige.
De inventerade omrédena (numrerade enligt Tabell 1) dr markerade som streckade ytor och funna dubbelbeckasinlekar har
markerats med stjdrnor. Delar av Annsjon ligger i kartans hogra kant och bergsmassivet i mitten ir Snasahdgarna. © Lantmi-

teriverket Géavle 2006. Medgivande 1 2006/1639.

Map of the study area around lake Annsjon and Storlien. Black areas indicate water (lakes and larger streams) and grey lines
represent relief. The thick dotted line is the country border between Sweden and Norway. Censused areas (see Table 1) are
indicated by black hatching and Great Snipe leks by stars. Part of Lake Annsjon can be seen in the eastern part of the map and

the central mountains are the Snasahdégarna
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Tabell 2. Samtliga kinda dubbelbeckasinlekar i det inventerade omradet kring Annsjon och Storlien. Storlek
avser antalet spelande hanar. Uppgifter frdn 1996-2000 #r himtade frén Annsjéns figelstations noteringar.

All known Great Snipe leks in the censused areas around lake Annsjén and Storlien. The number of displaying
males is used as the unit for the size of the leks. Information from the years 1996 to 2000 is collected from field

notes at the bird observatory.

Lek Om- Koordinater® Hojd  Slutt-  Antal spelande hanar

rade ning

Area Elev- Slope  No. of displaying males

X y ation 96 97 98 99 00 01 02 03 04 05 06

Skurdalshgjden I 1 7029970 1313970 780 S 10 10 10 10 8 15 * 15
Skurdalshdjden I 1 7030170 1314500 760 S 12 = 15
Larsvalen 1 7030800 1317560 730 S 10 = 1*
Stor-Visjévalen 3 7027420 1319330 660 N 3 6 2 000
Hogasen 4 7027250 1327710 730 SO 15 20 10 8
Grislidfjéllet 6 7015140 1314630 730 Y% 5 6 9
Straton 8 7011720 1327970 730 \% 9 5 11 6 11 12 9
Tjallingen 9 7005540 1330720 840 Y 6 8

@ Spelplatserna tickta av snd under inventeringsveckan 28 maj — 3 juni (2005) eller 25 maj — 2 juni (2006)
The lek was covered with snow during the census work 28 May — 3 June (2005) and 25 May — 2 June (2006)
b Rikets Nét, avldsning fran GPS avrundad till nirmaste 10 m noggranhet.
Swedish grid (RT90) coordinates obtained from a hand held GPS receiver presented with 10 m resolution.
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Figur 2. Trendanalys 6ver antalet spelande dubbelbeckasin-
hanar i omridet runt Annsjén under aren 2001 — 2006. Figu-
ren visar arliga index + standardfel.

Trend analysis of the number of displaying Great Snipe ma-
les in the area around Lake Annsjon during the years 2001 to
2006. Yearly indices and standard errors are shown.

0,26 lekar/km?. Denna siffra riskerar att vara en
overskattning eftersom omrddena som valdes ut for
inventeringar delvis byggde pd gamla uppgifter om
lekar. Om vi ser till omradden som valts ut for inven-
tering endast baserat pé kartstudier erhalls dock en
annu hogre téthet: 4 lekar pa 12,8 km?, eller 0,31
lekar/km?.

Vi har identifierat 266 omraden i de svenska fjl-
len som ldmpligt dubbelbeckasinhabitat. Omrade-
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nas storlek varierar frin 0,1 till 20 km? och totalt
ticker de in en yta av 874 km? (Tabell 3). Omra-
dena &r vildigt ojamnt fordelade over fjdllkedjan,
med kraftig dvervikt &t Jdmtland/Héarjedalen och
Lycksele lappmark. Detta beror till stor del pa att
det i dessa omraden finns gott om kalkhaltig berg-
grund négot som i sin tur ger rik flora och god f6-
rekomst av daggmask. Med en téthet pa 0,26 lekar/
km? skulle detta betyda att det finns ca 230 dubbel-
beckasinlekar i Sverige. Multipliceras denna siffra
med 8 erhalls var uppskattning av 1800 spelande
dubbelbeckasinhanar i hela landet (Tabell 3).

Diskussion

Med hjélp av inventeringar i vistra Jimtland har
vi uppskattat titheten for dubbelbeckasiner till
0,26 lekar per kvadratkilometer ldmplig miljo.
Med ldmplig miljé menas i detta fall omraden med
rik vegetation som dr utmirkta som backkérr el-
ler torrt kérr pd vegetationskartan dver de svenska
fjallen (Naturvardsverket 1982—1991). Detta skulle
alltsa betyda att i omraden som till stor del bestar
av ldmplig miljo borde man kunna forvinta sig att
hitta en dubbelbeckasinlek per ca 4 km? Denna
uppskattning stimmer relativt vdl Gverens med
erfarenheter fran andra inventeringar i Norge (J.
A. Kalas pers. kom.) och Sverige (opubl.). Tyngd-
punkten av den skandinaviska populationen ligger
troligen i centrala Norge och i dessa omraden har



Tabell 3. Omraden i de svenska fjdllen med ldmpligt dubbelbeckasinhabitat samt uppskattning av antalet dub-

belbeckasinlekar och antal spelande hanar.

Areas in the Swedish mountain range with suitable Great Snipe habitat, and estimates of number of Great Snipe

leks and number of breeding males.

Region Lén Kartblad® Antal Yta  Antal Antal Kinda
omraden lekar® hanar® lekar!

County  Map sheet® No. of Area  No. of No. of No. of

areas leks® males®  known

(km?) leks!

Torne lappmark BD 1,2,3,4,5 16 10 3 21 3
Lule lappmark BD 4,5,6,7,8,9 35 42 11 87 5
Pite lappmark BD 6,8,9, 10,12 28 53 14 110 3
Lycksele lappmark AC 10, 11, 12, 13 60 213 55 443 14
Asele lappmark AC 13, 14, 15 19 46 12 96 2
Jamtland V4 14, 15, 16, 17, 18, 19 83 412 107 857 27
Hirjedalen V4 18, 19, 20, 21, 23 23 97 25 202 20
Dalarna W 20, 21,22 2 1 0 2 0
Hela Sverige 1-22 266 874 227 1818 74

@ Avser Vegetationskarta 6ver de svenska fjallen (Naturvardsverket 1982—1991).
Vegetation map of the Swedish mountain range (Naturvdrdsverket 1982—1991).

® Habitatyta * 0.26 (lektéthet utriknat i denna studie).
Area * (.26 (density of leks in the study area).

© Habitatyta * 0.26 (lekar per km?) * 8 (antal spelande hanar per lek).
Area * 0.26 (density of leks in the study area) * 8 (mean number of displaying males per lek).

4 Observera att manga av dessa “’kédnda” lekar inte har besokts pé flera decennier, ett par av lekarna dr ocksa med
sdkerhet borta eftersom de inte hittats vid inventeringar i omradet under 2000-talet.
Note that some of these "known" leks have not been visited for several decades and some of them are certainly
gone since they could not be located during later census work.

man vid inventeringar kommit upp i nagot hogre
tétheter (J. A. Kalas pers. kom.). Det dr dock troligt
att arten har en glesare forekomst i de svenska fjal-
len eftersom dessa ligger i utkanten av det skandi-
naviska utbredningsomradet.

Med hjilp av detta tithetsmétt har vi ocksé for-
sOkt uppskatta det totala svenska bestandet av dub-
belbeckasiner. Om vi rdknar med en genomsnittlig
lekstorlek pé 8 hanar och multiplicerar med den to-
tala ytan med lampligt habitat i de svenska fjéllen
hamnar detta estimat pa ca 1800 spelande hanar.
Vi foredrar att anvidnda “antal spelande hanar” som
métt pd tithet snarare dn “antal par” som vanligen
redovisas. Detta beror pa att denna art med sitt
leksystem inte bildar nagra par och att den senare
termen darfor blir missvisande. Antar vi en jaimn
konskvot samt att alla hanar registreras pd spelen
borde vér uppskattning direkt kunna dversittas till
”antal par” om man vill jimfora med andra studier.
Tyngdpunkten av den svenska utbredningen av
dubbelbeckasiner antas ligga i omradet kring Ann-
sjon—Storlien och det &r dirfor inte osannolikt att

den observerade tétheten av arten i detta omrade ar
hogre dn i andra delar av Sverige. Var uppskattning
pa ca 1800 spelande hanar bor darfor ndrmast be-
traktas som en dvre grins for bestindets storlek.
Det verkar som om de habitatpreferenser vi ut-
gétt frdn (Hoglund & Robertson 1990, Kalas et
al. 1997) stammer vildigt vil in pa studiecomradet
kring Annsjén—Storlien. Samtliga funna lekar 1ag i
eller mycket nira miljder som i forvig identifierats
som lampligt habitat. Detta dr inte ett resultat av att
vi endast letat dubbelbeckasiner i séidana omraden,
utan tycks vara en sann habitatpreferens hos arten
eftersom vi inventerat lika stor areal mindre 1dmp-
ligt habitat (Tabell 1). Tre av fyra sedan tidigare
kédnda lekar ligger ocksa inom ldmpligt habitat. Un-
dantaget dr den mest kdnda leken i Storlien (Skur-
dalshojden I) som ligger strax utanfor ett enligt
vegetationskartan 1dmpligt omréde. Detta visar att
man bor utoka planerade inventeringsomraden med
en buffertzon av mindre lampligt habitat. Sérskilt
intressanta dr de platser som pa vegetationskartan
ar utmérkta med en asterisk vilket symboliserar rika
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vixtlokaler i annars fattiga biotoper. Dessa tycks
ofta sammanfalla med férekomst av dubbelbecka-
sin. En anledning till att Skurdalshdjden I &terfinns
utanfor forvantat omrade kan vara begrinsningar
i vegetationskartans uppldsning, dven om den ge-
nerellt sett dr imponerande detaljerad. En annan
rimlig anledning &r att dubbelbeckasinens habitat-
preferenser inte dr strikt begrénsade till backkérr
och torrt kdrr. Det &r till exempel ként att manga
lekar i Lappland ligger utanfor omrdden som vi hir
definierat som ldmplig dubbelbeckasinmiljo. Ex-
empelvis verkar det dir vara vanligare med lekar
pa vatmarker ldngs vattendrag nedanfor tradgran-
sen. Lekarna langre norrut har ocksa ofta betydligt
storre inslag av buskvegetation (Elveland & Tjern-
berg 1984). Dessa miljoskillnader skulle kunna
leda till betydande fel i var uppskattning av den
svenska stammen. Fortsatta inventeringar ldngre
norrut i utbredningsomradet dr darfor nédvandiga
for att kunna uttala sig mer precist om den svenska
dubbelbeckasinstammens numerér.

Metoden att inventera dubbelbeckasiner genom
att leta lekar nattetid och sedan uppskatta antalet
spelande hanar pa lekarna verkar fungera vél-
digt bra. Genom att f6lja linjetransekter Gver en
fjallsida med nigra hundra meters lucka har man
mycket goda mojligheter att uppticka spelande
dubbelbeckasiner mellan linjerna. D4 flera olika
inventerare bidragit till att uppticka nya lekar kén-
ner vi oss sikra pa att vi inte missat nagra lekar
i de undersokta omradena. Det kridvs mer dvning
och erfarenhet for att korrekt kunna uppskatta an-
talet spelande hanar pa de funna lekarna. Genom
att kombinera observationer av hur manga hanar
som spelar med riakningar av antal stotta faglar pa
leken (se Material och metoder), bor vi ha erhéllit
tillforlitliga matt pa lekstorlek. En medelstorlek pa
atta hanar per lek stimmer ocksa vil in med ob-
servationer fran Hérjedalen och Norge. M6jligen ar
lekarna i genomsnitt storre i de norska fjidllen men
aterigen finns det anledning att tro att svenska lekar
i regel dr nagot mindre eftersom dessa befinner sig
i utkanten av utbredningsomradet (J. A. Kalas pers.
kom.). Det verkar ocksd som om de fa lapplind-
ska lekar som vi har data fran i regel dr d&nnu nagot
mindre &n vad som observerats i Jimtland (opubl.
data). Aven detta 4r en faktor som skulle leda till vi
1 denna studie verskattat antalet dubbelbeckasiner
i Sverige.

Trots en hel del osékerheter och felkéllor anser
vi att var uppskattning pa drygt tvdhundra dub-
belbeckasinlekar och knappt tvatusen spelande
hanar bor ge en rittvisande bild av den svenska
stammen. For att fi ett exaktare matt krdvs mer
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inventeringar framfor allt i Lappland dér utbred-
ningen &r déligt kind. Uppgifterna for ménga av de
kédnda lekarna i Lappland baseras pa vildigt gamla
observationer och dessa platser har inte besokts
pa flera decennier. Enligt vara uppskattningar ar
endast en tredjedel av landets lekar kidnda, och i
kdrnomrédena i Lycksele Lappmark och Jimtland
uppskattar vi att endast en av fyra lekar dr doku-
menterad.

Att vi inte kunde hitta nadgon signifikant trend
i antalet spelande hanar under de sex ar som vi
foljde populationen vid Annsjén kan bero pa att en
eventuell trend med en sé kort tidsserie d6ljs i den
osidkerhet som vi har i uppskattningen av antal spe-
lande hanar. En annan svarighet med trendprogno-
ser for arter, som likt dubbelbeckasinen och andra
vadare har lang livsldngd, ar att det krdvs mycket
hog adult dodlighet eller flera ar av kraftigt repro-
duktionsbortfall, bdda sakerna osannolika i fjéllens
stabila miljo, for att en trend 6ver kort tid skall
kunna registreras med sékerhet. Data fran en po-
pulation i Norge som studerats sedan 1986 visar att
populationen inte visar nagon generell trend Gver
denna tid. Antalet hanar fluktuerar ddremot en del
mellan dren (Gustavsson 2002). Det dr 6nskvart att
den regelbundna 6vervakning av dubbelbeckasin-
lekar som bedrivs vid Annsjons fagelstation uto-
kas till fler omraden i svenska fjéllen for att léttare
uppticka eventuella fordndringar i dubbelbecka-
sinstammen.

Vi har i denna uppsats valt att publicera exakta
positioner for de lekar vi kénner till inom under-
s6kningsomradet trots att dubbelbeckasinen &r
en rodlistad art i Sverige. Vi anser att fordelarna
med publiceringen dverviger eventuella nackdelar.
For det forsta underléttas framtida uppfoljningar av
arten om man har detaljerade och allmént tillgdng-
liga uppgifter om tidigare forhallanden. Paradox-
alt nog forsvéras idag arbetet med att uppritta en
atgdrdsplan av den tradition av hemlighetsmakeri,
om &n i all vdlmening, som omgérdar arten. For det
andra tror vi att en 6kad Gppenhet kan inspirera fler
ornitologer att ge sig ut och leta dubbelbeckasin-
lekar i sina favoritfjdll, och pa sd sitt bade bidra
till 6kad kunskap om artens utbredning i Sverige
och fa en fin naturupplevelse pad kopet. Som vi
konstaterat ovan sa aterstér att upptécka tva av tre
lekar, och det dr en i sanning suggestiv upplevelse
att befinna sig pa ett stilla kalfjdll en ljus forsom-
marnatt och se hur tuvorna far liv! En tredje fordel
med 6kad Sppenhet kring kidnda spelplatser ar att
det underléttar for berdrda parter vid utredning av
planerad exploatering av fjallmiljon. Exempelvis
finns idag ett stort och 6kande intresse for att bygga



vindkraftverk i fjélltrakterna, och i samband med
tillstandsgivning for sddan verksamhet anser vi det
vara en fordel om nirliggande dubbelbeckasinle-
kar dr allmént kénda s& att lampliga hénsyn kan
tas. Riskerna kring publicering handlar framf6r allt
om storningar av denna rddlistade och sparsamt
forekommande art under hickningstid. Var sam-
lade erfarenhet av arten dr dock att den dr mycket
tolerant mot tillfalliga, om &n kraftiga, storningar
pa spelplatsen. Mindre grupper av betraktare som
iakttar normal hénsyn och stannar strax utanfor
leken bor inte vara ndgot problem. I vdstra Jimt-
land har ”Skurdalshgjden I” strax ovanfor liftarna i
Storlien fungerat som en ”publik” lek i flera decen-
nier utan nigra negativa effekter, bland annat tack
vare att tillresta skddare respekterar de markeringar
for fagelskyddsomrade som finns i terrdngen. De
allvarliga hot vi ser mot svenska dubbelbeckasiner
ar frimst klimatférandringar och storskalig exploa-
tering av 14gfjéll. Med ett varmare klimat flyttar
tradgrinsen uppat och dagens spelplatser riskerar
att vixa igen, med allt farre 1dmpliga lokaler som
foljd (Kélas 2004). Vi vet inte idag hur vl rustad
dubbelbeckasinen &r att mdta en sddan utveckling.
Lokalt kan utbyggnad av vindkraft och andra in-
stallationer sld hart mot enstaka lekar, men var for-
hoppning dr att en 6kad dppenhet om var lekarna
finns ska mojliggéra konstruktiva samrdd med
exploatorer. For att mdta behovet av mer kunskap
om arten i olika sammanhang planerar vi hédrnést
detaljerade studier av vilka omraden utover sjdlva
spelplatserna som dubbelbeckasinen dr beroende
av under hackningssdsongen.

Tack

Stort tack till alla inventerare som hjdlpte till med
faltarbetet, sérskilt till Johan Raghall som organi-
serade och ledde filtarbetet vid Annsjons fagel-
station 2006. Johanna Friberg och Jonas Sahlsten
hjdlpte till att ta fram kartan till Figur 1. Ekono-
miskt stod till Annsjéns figelstation erhélls fran
Alvins fond. RE har fatt stdd fran Zoologiska stif-
telsen och Bjurzons resestipendium.
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Summary

Introduction

The breeding population of Great Snipe Gallinago
media in northern Europe underwent a dramatic
decline during the latter half of the 19th century
(Lofaldli et al. 1989), and was largely absent from
previous breeding grounds in Germany, Denmark
and southern Sweden already in the beginning of
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the 20th century. The decline is usually attributed
to drainage of wetland areas and extensive hunting
during the breeding season (Elveland & Tjernberg
1984).

Today, the Scandinavian population is found
solely in the Swedish—-Norwegian mountain
range, and is estimated to comprise 5000—-15000
pairs (Svensson et al. 1999). The highest densi-
ties are found in Trondelag (Norway) and Jamt-
land, Hérjedalen and southern Lappland (Sweden).
However, no specific survey of the Swedish popu-
lation has ever been done, and current estimates in-
dicating 1000 breeding pairs in Sweden are based
on general bird monitoring efforts in the 1970s and
early 1980s (Elveland & Tjernberg 1984). In Po-
land, the Baltic States, Ukraine, Belarus, and Rus-
sia, the Great Snipe still breeds in lowland wetlands
along rivers and lakes similar to those formerly in-
habited in north-western Europe (Borkowski 1990,
Kuresoo & Leibak 1994). Russia is believed to hold
the majority of the world population, but the actual
population numbers are highly uncertain.

The Great Snipe is classified as “near threat-
ened” in the international list of threatened species,
and is included in the European Council Directive
on the protection of wild birds and several other
conventions (Kalds 2004). The Swedish Environ-
mental Protection Agency (EPA) is currently im-
plementing an action plan for the long-term protec-
tion of the Swedish population of Great Snipe. A
key step in this plan is to update and advance the
knowledge of the current status for the Great Snipe
in Sweden.

The Great Snipe is one of four lekking bird spe-
cies breeding in Sweden. The leks are situated near
the tree limit on sloping fens. The display is noctur-
nal, and the male snipes defend a small (approxi-
mately 10x10 m) lekking territory (Fiske et al.
1994, Lemnell 1978). The leks are generally found
on rich, non-acidic soil with high densities of earth
worms, the main food source for the snipes (Kalds
et al. 1997, Lofaldli et al. 1992). Previous studies
of a Great Snipe population in the province Hér-
jedalen has shown that leks are very often found
in areas where the vegetation is classified as “dry
fen” och “sloping fen” in the vegetation maps pub-
lished by the Swedish EPA (Hoglund & Robertson
1990).

Lake Annsjén Bird Observatory is a non-profit
organization that monitors bird populations in the
Important Bird Area (IBA) Annsjon—Storlien in the
western part of the province of Jimtland. Since the
Great Snipe population in this area is one of the
main reasons for the IBA-classification, and due
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to its nocturnal lekking behaviour, the Bird Ob-
servatory has made special efforts to monitor this
species in recent years. In this report, we use the
detailed census results from this project in combi-
nation with estimates of the total area of suitable
habitat in the Swedish mountain range to calculate
the size of the Swedish population of Great Snipe.

Material and Methods

All areas in the Swedish mountain range classified
as ‘dry fen’ or ‘sloping fen’ with rich vegetation
were identified on vegetation maps (Naturvards-
verket 1982—1991). A number of such areas in the
Annsjon-Storlien IBA were censused at nights
(23.00-02.00 hrs, local daylight summer time) in
late May and first half of June by 2—4 observers
walking slowly (approx 2 km/hr) along parallel line
transects spaced by 200-500 m. The characteristic
Great Snipe display call is detectable only a few
hundred meters during good listening conditions
(no or weak winds, no precipitation). The weather
conditions were excellent in 2001, 2003 and 2004
with very weak winds during all census nights. In
2005 and 2006 the weather was more unstable but
still offered good conditions during most nights.
However, remaining snow still covered several
leks and planned census areas during the dedicated
Great Snipe census week in late May and early
June these years.

The positions of encountered leks were deter-
mined by GPS. The number of snipes was deter-
mined at each lek by audio-visual counting of dis-
playing males, or by flushing and visual counting of
all individuals. When flushing, one or more observ-
ers walked or run across the lek and at least one ob-
server counted all flushed birds. The snipes return
to previous positions within minutes after flushing.
For leks that were visited several times during one
season, the highest estimate of the number of dis-
playing males is reported. Single displaying males
occasionally encountered far from leks are not con-
sidered in this report. The software TRIM 3.3 (Pan-
nekoek & van Strien 2005) was used to analyze
population trends over the years 2001-2006.

Results

Ten areas covering a total of 65.0 km? were cen-
sused from 2001 to 2006 (Figure 1, Table 1). Half
this area (30.8 km?) was classified as suitable habi-
tat (see Materials and Methods). We found eight
leks out of which four were not previously known
(Table 1). All leks were situated in or very close



to (< 400 m) “suitable habitats” (see Material and
Methods). The altitude of the leks varied from 660
to 840 m.a.s.1., i.e. very close to the tree limit which
is found at 720 to 840 m.a.s.l. in the census area
(Table 2). We found on average eight displaying
males on each lek (range 2-20). The lek density
was 0.26 leks/km? in areas pre-assessed as “suita-
ble habitat”. Excluding areas of suitable habitat for
which it existed information of old leks (not visited
in many years) we obtained a similar density (0.31
lek/km?).

According to vegetation maps, there are 266 ar-
eas (0.1-20 km?) of suitable habitat in the Swed-
ish mountain range, covering a total area of 874
km? (Table 3). Extrapolating the lek density and lek
size found in our study area we obtain an estimate
of 230 Great Snipe leks holding approximately
1800 males in Sweden (Table 3). The large fluctua-
tions in number of displaying males both between
years and between repeated visits to selected leks
in combination with the short time series prevented
us from detecting a significant population trend in
either direction (Figure 2).

Discussion

The lek density found in our study area (0.26 leks/
km?) is in agreement with results from Norway and
unpublished results from another study in Sweden.
The Norwegian densities are slightly higher, pos-
sible reflecting that the Swedish leks are located in
the periphery of the Scandinavian breeding area.
The Annsjén-Storlien area is regarded as one
of the Swedish core regions for Great Snipes and
therefore our observed lek density may be an over-
estimate. Thus, we regard our total population es-
timate (1800 displaying males) as an upper limit
for the Swedish population. Note that we use the
unit “number of displaying males” rather than
“number of pairs” for our population estimate. We
feel that the term “number of pairs” is misleading
to use in this species since there is no pair forma-
tion. The only variable that is practically possible
to census is the number of displaying males. Given
an equal sex ratio and that all males display on a
lek these two units should be directly comparable
to each other. Another source of errors in our es-

timate is that the habitat preferences may not be
as strict as we have assumed in our calculations.
Many leks further north (southern Lappland) are
known to be located on lower grounds, along rivers
and lakes. This would increase the total number of
possible leks. On the other hand, it is also known
that leks further north are smaller, hosting less than
eight males, leading to an over-estimate using our
census results. More census work in the northern
part of the mountain range is highly desirable to
shed light on these uncertainties. We hope that our
prediction that only one in four existing leks are
actually known will inspire more birders to spend a
few bright northern nights looking for Great Snipe
leks.

In our study area, the vegetation model used to
identify suitable habitats seems to work very well
(Hoglund & Robertson 1990, Kalas et al. 1997).
All leks were found in or in close proximity to are-
as identified as suitable Great Snipe habitat prior to
actual field work. Thus, we conclude that suitable
areas for this species can be identified using veg-
etation maps, at least for this part of the breeding
range. Furthermore, the census method of walking
line transects during the nights to find all Great
Snipe leks in an area seems to be very effective. We
feel confident that all active leks were found within
the censused areas.

To further encourage increased census activ-
ity and communication of relevant results, we
have chosen to publish detailed coordinates for all
known leks in our study area. We believe that the
risk for human disturbance of this species is low
in comparison with the advantages this informa-
tion provides for organizations involved in envi-
ronmental protection and conservation efforts. In
our opinion, the two main threats on the breeding
grounds of the Swedish population of Great Snipes
are direct exploitation of the lekking areas by for
instance wind power plants, and negative effects of
the current global warming, such as an elevation
of the tree limit and over-growth of today’s lekking
grounds (Kélas 2004). To meet the former threat,
we are currently planning studies to carefully as-
sess the size of the required breeding and foraging
grounds around the leks.
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En inventering av icke-tattingar inom 13 kvadratkilometer
lagalpin fjillhed vid Ammarnis i Lappland 1984-1995

A survey of non-passerines within 13 square kilometres of low alpine heath at
Ammarnds in Swedish Lapland in 1984—1995

SOREN SVENSSON

A large plot (12.8 km?) with a matrix of typical low al-
pine habitats, mainly scrub heath, mire and numerous
small lakes and ponds (9% water) with gentle slopes at
elevations between 800 and 920 m was surveyed in the
breeding season during ten of the years 1984-1995 (five
surveys, on average 81 hours per year). Only non-pas-
serines were surveyed. Thirty species were breeding in
at least one year, 24 of them in more half of the years
(mean 23 species and 160 pairs per year). Ten species
were waterfowl Anatidae (8 species, 33 pairs) and 13
species were waders Charadridae (11 species, 111 pairs).
The only other important species were grouse Lagopus

Abstract

lagopus and L. mutus (together 7 pairs per yr) and Ster-
corarius longicaudus (0—12 pairs). The community was
stable; only seven species showed significant trends, four
declined (Anas crecca, Aythya marila, Tringa glareola,
Actitis hypoleuca), and three increased (Charadrius hi-
aticula, Charadrius morinellus, Pluvialis apricaria).
Aythya marila, is of conservation concern (listed as vul-
nerable in Sweden).

Soren Svensson, Department of Ecology,
Ecology Building, S-223 62 Lund, Sweden.
E-mail: soren.svensson@zooekol.lu.se
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Aren 1984-1995 genomfordes en detaljerad, kvan-
titativ fagelinventering inom ett fjallomradde nira
Ammarnis. Det inventerade omradet var hela 12,8
kvadratkilometer stort. Detaljerade fagelinvente-
ringar, utférda med som 1 detta fall revirkartering
kompletterad med par- och bordkning, brukar oftast
omfatta provytor som &dr hogst ndgon kvadratkilo-
meter stora i oppen terring och visentligt mindre
i skogsterrdng. Stora arealer brukar av resursskél
inventeras med linje- eller punkttaxeringar, oftast
stickprovsvis med en enda arlig genomgang av
omradet (ett vdlkdnt exempel dr Svenska hickfa-
geltaxeringen; Lindstrom & Svensson 2006). For-
delen med sméa provytor &r att man kan anvidnda
tidskrdvande metoder som ger en bra uppskattning
av fagelbestandets storlek. Sma provytor har dock
nackdelen att tdthetsuppskattningarna blir osékra
och bestandsforidndringarna svara att folja for fa-
taliga arter. Vissa arter har dessutom sé stora revir
att en liten provyta bara r en del av ett sddant re-
vir. Slutligen kan smé provytor vanligen bara bli
stickprov av enskilda biotoper, medan det krivs
stora provytor for att figelfaunan skall kunna be-
skrivas for ett helt landskap med flera biotoper. En
kompromiss, som delvis 16ser detta problem é&r att
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inventera alla arter i sma provytor och fataliga arter
1 stora provytor.

I Ammarndsomradet har tvd mindre provytor pa
fjallhed inventerats sedan 1964 (Svensson m.fl.
1984, Svensson 2006). Bada provytorna var en
kvadratkilometer stora och var och en inventerades
av tva personer &tta resp. sex ganger (dagar) per
sdsong. Dessa provytor gav bra data om titheter
och fordndringar for de vanligare arterna, men for
de fétaligare arterna, av vilka en del inte ens var
arliga, blev bedémningarna osékra.

I samband med att naturvéardsverket i borjan av
1980-talet utsag ett referensomrade for miljoover-
akning vdster om Ammarnds (PMK-programmet;
Bernes 1980, 1985) behovdes 6vervakning dven av
mindre talrika arter. Darfor uppréttades den nis-
tan tretton kvadratkilometer stora provytan. Den
kallades Raurejaureytan efter den storsta sjon.

Lénsstyrelsen i Visterbotten har nyligen ater-
upptagit inventeringen av Raurejaureytan som del
av sin regionala miljodvervakning. Vindelfjéllens
naturreservat ir ett s.k sérskilt skyddsomréade (spe-
cial protection area, SPA; Fégeldirektivet) sedan
1996 och omrade av gemenskapsintresse (SCA;
Habitatdirektivet) sedan 2003. Detta medfor sar-
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Figur 1. Karta 6ver Raurejaureomradet med provytan (streckad linje), skogsgrinsen (trdidsymboler; ca 800 m), sjoar (fyllda
svarta) och bergstoppar (trianglar). Angivna véirden avser hojd 6ver havet i meter. Koordinatnitet &r Rikets nit med 2 km mel-
lan linjerna och med f6ljande kilometerkoordinater for dvre véanstra hornet: 7324 nord och 1502 ost.

Map with the study area (broken line), forest line (tree symbols; c. 800 m), lakes (filled black) and mountain peaks (triangles).
The values are elevation above sea level in metres. The National Grid is marked with lines 2 km apart. The coordinates of the

upper left corner are: 7324 km north and 1502 km east.

skilda skyldigheter fo6r overvakning av omrédets
bevarandestatus. Upprepningen omfattar perioden
2005-2008, vilket innebér att vi kommer att fa ett
kvartssekelldngt perspektiv pa fordndringarna.

Undersokningsomrade

Ammarnis ir en mindre fjéllby beldgen i sodra
Lappland strax nedom barrskogsgrinsen i anslut-
ning till det delta som bildas av Vindeldlven och
Tjulan. Dalgangarnas sluttningar domineras av
fjallbjorkskog och ovanfor finns vidstrackta fjéllhe-
dar som p&d Ammarfjéllet nér upp till den hdgalpina
regionen. Med undantag for mindre omraden privat
mark ndrmast Ammarnds och ldngs dlvarna ingar
skogarna och fjdllen i Vindelfjéllens naturreservat,
landets storsta skyddade omrade (5600 km?). Rau-
rejaureytan ar beldgen 11-17 kilometer vistnord-
vist om Ammarnis (Figur 1). Provytans centrum
ligger ungefar vid 66°00°N; 15°55’E.

Provytan &r tdmligen platt och begrénsas av hog-
re berg mot norr (Ammarfjillets sydbrant med
bl.a. Suléive), nordost (Tjirro, Darestjakko) och
ost (Gaisatjakko). Soderut begrinsas provytan av
en linje som l6per obetydligt ovanfor bjorkskogens
tradgrins. Vister om provytan fortsétter platan
med ungefar samma biotop. Provytans hogsta delar
ligger 920 och dess ldgsta del 800 m &ver havet.
De tre storsta sjoarna ligger pd 811, 814 och 827
meters hdjd. Dessa tre sjdar dr Raurejaure (c. 28
ha), Skalan (c. 8 ha) och en namnlds sjo (c. 7 ha).
Darutover finns det drygt 60 dnnu mindre sjdar och
golar. Den totala vattenytan &r c. 110 ha (c. 9%) och
landarealen sélunda c. 1170 ha. Mot sydost anslu-
ter provytan till det omrade av fjéllbjorkskog som
sedan lange inventerats av Enemar m.fl. (2004).

Flera biotoper finns inom provytan. Ndgon total
vegetationskartering har inte genomforts. Daremot
har Eknert & Lemby (1991) redovisat en detaljerad
kartering av ett en kvadratkilometer stort omréde
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beldget omedelbart dster om Raurejaure och inom
provytan. Inom denna vegetationsprovyta domine-
rade (1) sndskyddad vegetation, mest blabérshed
men &dven en del grésrik hed, (2) videvegetation,
sirskilt av ris-lagortstyp med mindre inslag av
hogortstyp samt (3) kérr, sdrskilt med fastmat-
tevegetation, men nagra med l6sbotten. Mindre
arealer hade vindhedsvegetation (krakbarshed),
lagortsvegetation eller snélegevegetation. Enligt
Vegetationskarta dver de svenska fjdllen, blad 12,
och med dess terminologi, dominerar fyra vegeta-
tionstyper: frisk och torr rished samt torra kérr och
lagorting.

Metoder

En rekognosering och provinventering utférdes den
29 juni och 4 juli 1983. Denna inventering bekraf-
tade att det var mojligt att inventera en mycket stor
areal med avseende pa det urval av arter vi plane-
rade. Med utgéngspunkt fran denna rekognosering
bestimdes omradets storlek och begransning. Un-
derlagskarta for karteringarna ritades med hjélp av
topografiska kartan och ett flygfoto.

Urval av arter och noteringar om arter som inte
inventerats

Alla arter utom téttingar och gok Cuculus canorus
inventerades. En rad bade vanliga och fataliga ar-
ter uteslots darfor. Téttingar som forekom allmént
var dngspipldrka Anthus pratensis och lappsparv
Calcarius lapponicus. Fataligare, men dnda ganska
vanliga var rodvingetrast Turdus iliacus, 16vsangare
Phylloscopus trochilus, blahake Luscinia svecica,
grasiska/snosiska Carduelis flammea/hornemanni,
sdvsparv Emberiza schoeniclus och stenskvitta
Oenanthe oenanthe. Sndsparvar Plectrophenax
nivalis forekom 1 rasbranter sarskilt vid omrédets
nordgréns. Goken forekom i hela omradet. Vissa &r
gjordes talrika observationer av bjorktrast Turdus
pilaris som ovanfor tridgransen dr markhéckare.
Korp Corvus corax besokte omradet dagligen men
hickade utanfor. Krdkor Corvus cornix besokte
ocksa omradet da och da. Ovriga tittingar férekom
med bara enstaka par eller besdkte provytan tillfal-
ligt. Bland icke tdttingarna observerades enstaka
arter som inte redovisas, t.ex. kungsorn Aquila
chrysaetos, stenfalk Falco columbarius, jaktfalk
Falco rusticolus och tornfalk Falco tinnunculus.
De tre forstnimnda hickar regelbundet i trakten
och tornfalken vissa r, men for ingen av dem finns
nagon ldmplig hdckningsplats inom provytan.
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Inventeringsmetod

Eftersom maélet var att bestimma det antalet bo-
fasta (hdckande, revirhdvdande) féglar sd& noga
som mojligt valde vi att utfora inventeringen med
revirkartering (Svensson 1975, Naturvardsverket
1978), parrdkning (framst sjofigel; ungefér i en-
lighet med Naturvardsverket 1978) samt bordkning
(endast fjdllabb). Vi genomférde fem kompletta
inventeringar av provytan varje ir. Erfarenheterna
frén vara andra fjallhedsprovytor gjorde att jag be-
domde att fem besok skulle racka for att ge en god
kvantitativ bild av figelfaunan eftersom téttingarna
uteslutits.

Inventeringarna utférdes under senare halvan av
juni, da samtliga arter befinner sig antingen i slutet
av parbildningsperioden eller i ruvningsperioden
(Tabell 1). For en del arter var visserligen spel- och
sangaktiviten i slutfasen, men i bérjan av perioden
var manga sjéar och sméavatten isbelagda. Jag be-
domer att den valda perioden r den bdsta kompro-
missen for den aktuella fagelfaunan.

For det praktiska arbetet delades omradet in i
fyra ungefdr lika stora delar. Varje delomrade in-
venterades fem ganger. Arbetet omfattade saledes
20 persondagar per ar. Vid enstaka tillfédllen med-
forde tidsbrist orsakad av daligt vader att tva inven-
teringar av samma delomrade maste utforas samma
dygn. Inventerarna bodde i tilt i provytan med en
paus pé en till tvd dagar mitt i inventeringsperioden
for att gé ner till byn och proviantera.

Infor denna uppsats gjorde jag en kontroll av

Tabell 1. Redovisning av faltarbetets omfattning. Fem
kompletta inventeringar gjordes varje ar. Ingen inven-
tering 1992 och 1994.

Account of the field work. Five complete surveys were
made each year. No survey in 1992 and 1994.

Ar Inventerings- Timmar

period totalt
Year Survey Total

period hours
1984 17-27 Juni 72
1985 17-27 Juni 53
1986 13-24 juni 51
1987 21 juni-2 juli 89
1988 17-27 juni 81
1989 18-29 juni 79
1990 13-21 juni 105
1991 16-27 juni 91
1993 15-24 juni 92
1995 17-29 juni 99




samtliga artkartor for att sikerstdlla att utvarde-
ringen utforts pa jamforbart sitt samtliga ar. Vid
utvérderingen av om tva revir representerade olika
par togs hénsyn till avstdndet mellan registrering-
arna i de fall det inte fanns samtidiga registreringar
av féglar i bada reviren. Revir accepterades om det
fanns registrering vid dtminstone tvé av de fem in-
venteringarna. For de arter som uppskattades ge-
nom parrdkning (sjofdglarna) togs pa samma satt
hinsyn till avstdndet mellan registreringarna samt
till alla noteringar om forflyttningar mellan olika
vatten. Antalet figlar som registrerats vid varje en-
skild inventering summerades och i de flesta fall
anvéindes det hogsta antal par, hanar, honor eller
kullar som noterats vid ndgon av inventeringarna,
med avdrag for mojliga dubbelrdkningar. I ndgra
fall gjordes subjektiva beddmningar som medférde
att vissa registreringar uteslots som osannolika in-
dikationer pa hédckning eller revir.

Resultat

Inventeringsresultatet 1984—1995 &r sammanfattat
i Tabell 2. I arsredovisningar till naturvardsverket,
t.ex. Svensson (1996), redovisades dven resultatet
for 1983, men detta anser jag inte tillforlitligt pa
grund av att endast ett besok gjordes i omradet. To-
talt noterades 30 arter som hickande minst nagot
av de tio inventeringsédren. Av dessa arter var det 24
som hickade de flesta av aren (7 ar eller mer) med-
an sex arter bara hickade tillfalligt (1-4 ar). Nedan
foljer kommentarer till varje art (inom parentes ef-
ter artnamnet ges medeltalet par eller revir).

Storlom Gavia arctica (0,9). Det finns bara en sjo
i provytan, sjidlva Raurejaure, som &r lamplig som
hickningsplats, varfor ett par sannolikt &r det hog-
sta antal som kan finnas. Arten iakttogs samtliga ar.
Saker hiackning registrerades inte alla ér, varfor ett
héickande par per ar kan vara en overskattning.

Blésand Anas penelope (0,2). Utover vad som
anges i Tabell 2 registrerades bldsanden 1988 (1 par
vid ett besok), 1989 (2 hanar och 3 honor vid ett
besok) samt 1991 (4 hanar vid ett besok). 1986 pa-
triffades ett bo och en hane registrerades pd annan
plats i provytan. Bldsanden har sin huvudsakliga
forekomst nedanfor kalfjéllsregionen.

Kricka Anas crecca (3,5). Krickan ar svarinven-
terad s& snart honorna ruvar och hanarna ldmnat
omradet. Det dr darfor mojligt att forekomsten
underskattats. Den svaga nedgangen fran 4—5 par
under 1980-talet till 2-3 par under 1990-talet var
signifikant (Spearman rangkorrelation: R=0,74;
p<0,05).

Grésand Anas platyrhynchos (0). Forekommer

normalt inte pa provytans nivaer varfor det &r troligt
att de fa observationerna (tva ar, inga hackningsin-
dicier) bara representerar besokande faglar.

Stjartand Anas acuta (0,1). Mycket sdllsynt i
Ammarndsomradet 6ver huvud taget och saknades
néstan helt i Raurejaure.

Vigg Aythya fuligula (1,5). Franvaron av arten tre
av dren ar ndgot forvanande eftersom biotopen med
de ménga smavattnen ar lamplig.

Bergand Aythya marila (4,4). Forekommer fa-
taligt men spritt i Ammarndsomradet. Arten mins-
kade kraftigt och signifikant (Spearman rangkorre-
lation; R=0,69; p<0,05) fran maximalt sju par till
bara ett par vardera de sista tva aren. Huruvida ned-
géngen de sista aren speglar ett generellt monster i
trakten &r dock inte kdnt pa grund av att ytterligare
inventeringar saknas.

Alfagel Clangula hyemalis (6,3). Stabilt antal
par genom hela perioden.

Sjoorre Melanitta nigra (11,1). Uppvisade en
konstant forekomst. Med stor sannolikhet ligger
antalet par nidra den hogsta tithet som kan finnas
i detta omrade, bedomt efter antalet vatten av till-
ricklig storlek.

Svirta Melanitta fusca (3,1). Markant fataligare
dn sjoorren, men tva av aren var antalet par uppe i
halva sjoorrens antal.

Knipa Bucephala clangula (0). Det saknas ldmp-
liga hdckningsplatser i provytan. Trots att arten
observerades pa samma plats vid mer 4n ett besok
1985 och 1987 och att en hona 1995 registrerades
i samma omrade vid fyra av de fem besoken torde
héckning vara utesluten.

Storskrake Mergus merganser (1,0). Upptradde i
omradet arligen. Huruvida den verkligen hickade
kunde inte faststillas. Men eftersom storskraken
torde kunna héicka i stenskravel sa dr det mojligt att
hickning kan ha forekommit.

Bla kdrrhok Circus cyaneus (0). Observationer
fyra av aren avser bade honor och hanar som jaga-
de inom provytan, men inga beteenden som kunde
tyda pa hiackning gjordes. Biotopen &r dock sddan
att arten skulle kunna hicka ett gott smégnagarar.

Fjéllvrak Buteo lagopus (0,3). Jagande individer
registrerades relativt ofta inom provytan och upp
till 2-3 par hickade i branter utanfoér. Endast nir
ett bofynd gjordes eller ett varnande par upptradde
pa samma plats under inventeringarna ridknades
fjéllvraken som hiackande inom ytan. Eftersom det
saknas trdd och branter i provytan och fjallvraken
dérfor méste hacka pa marken, hackar den bara un-
der ar da bestandstitheten ar hog.

Dalripa Lagopus lagopus (2,9). Jag bedomer att
artens antal kan ha underskattats nagot. Tidpunk-
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Tabell 2. Antal revir eller par av alla arter utom tittingar och gok. Ett plustecken fore en nolla indikerar att arten
observerades inom provytan men beddmdes inte ha haft permanent revir eller hickat. For fjillabb anges bade
antal revir (Rev) och antal bon (Bon). N = antal &r med arten. M = medelvirde for antal par. Rs = Trendens rikt-
ning och signifikans for arter med signifikant trend (Spearman rangkorrelation; *p<0,05, **p<0,01).

Number of territories or pairs of all species except passerines and Cuckoo. A plus sign indicates that the species
was observed within the plot but not classified as breeder. For Long-tailed Skua both number of territories (Rev)
and number of nests (Bon) are given. N = number of years with species. M = mean number of pairs. Rs = Sign
and significance for species with significant trend (Spearman rank correlation; *p<0.05, **p<0.01.

84 85 8 87 8 89 90 91 93 95 N M RS

Storlom Gavia arctica 1 1 1 1 1 1 1 1 1 +0 9 09
Blisand Anas penelope 0 1 1 0 +0 +0 0 +0 0 0 2 02
Kricka Anas crecca 4 4 4 5 4 4 2 3 2 3 10 35 -*
Grésand Anas platyrhynchos 0 +0 0 0 +0 0 0 0 0 0 0

Stjartand Anas acuta 1 0 0 0 0 0 0 0 0 0 1 0,1

Vigg Aythya fuligula 0 0 1 4 2 1 2 2 3 0 7 15
Bergand Aythya marila 4 6 7 7 5 5 4 4 1 1 10 44 -—*
Alfagel Clangula hyemalis 6 6 5 9 6 6 5 6 8 6 10 63
Sj6orre Melanitta nigra 12 10 13 11 11 12 11 9 11 11 10 11,1
Svirta Melanitta fusca 2 1 2 6 4 4 6 2 2 2 10 3,1
Knipa Bucephala clangula 0 +0 0 +0 0 0 0 0 0 +0 0

Storskrake Mergus merganser 1 1 1 1 1 1 1 1 1 1 10 1,0

Bla kirrhok Circus cyaneus 0 0 +0 0 0 +0 +0 40 0 0 0

Fjallvrak Buteo lagopus +0  +0 2 40 +0 +0 +0 1 +0 0 2 03
Dalripa Lagopus lagopus 2 2 2 3 4 4 2 3 2 5 10 29
Fjallripa Lagopus mutus 6 2 1 2 4 2 5 5 6 7 10 4,0

St. strandpipare Charadrius hiaticula 1 1 1 2 3 2 3 3 3 2 10 2,1 +*
Fjéllpipare Charadrius morinellus 1 1 1 2 3 2 3 2 3 2 10 2,0 +*
Ljungpipare Pluvialis apricaria 26 24 27 26 28 27 26 33 33 39 10 28,9 +**
Tofsvipa Vanellus vanellus 0 0 +0 0 0 0 0 0 0 0 0

Mosnédppa Calidris temminckii 7 9 8 8 8 10 9 8 12 8§ 10 8,7
Kaérrsnéppa Calidris alpina 8 9 9 10 9 10 11 9 11 6 10 9.2
Brushane Philomachus pugnax* 4 11 5 11 10 12 18 20 21 22 10 134
Brushane Philomachus pugnax® 2 5 6 8 7 7 10 4 7 8 10 64
Enkelbeckasin Gallinago gallinago 12 14 10 8 13 12 11 10 13 11 10 124
Dubbelbeckasin Gallinago media 1 1 0 4 6 4 4 4 3 1 9 28
Myrspov Limosa lapponica 0 0 0 0 0 +0 0 +0 0 0 0

Smaspov Numenius phaeopus 0 0 0 0 +0 +0 +0 0 0 0 0
Svartsnédppa Tringa erythropus 1 0 0 0 0 +0 0 40 0 0 1 0,1
Rodbena Tringa totanus 17 14 18 15 17 17 13 16 15 21 10 16,3
Grénbena Tringa glareola 2 1 2 2 1 0 2 1 0 0 7 1,1 =
Drillsnéppa Actitis hypoleucos 3 3 5 4 4 2 1 +0 0 0 7 2,2 —**
Smaln. simsnéppa Phalaropus lobatus 10 10 15 18 21 13 9 11 16 9 10 142
Fjéllabb Stercorarius longicaudus Rev +0 5 7 11 40 7 12 11 +0 11 7 64
Fjillabb Stercorarius longicaudus Bon® 0 4 5 11 0 6 7 7 0 10 7 50
Fiskmas Larus canus +0 1 +0 1 1 1 2 2 I +0 7 09
Silvertirna Sterna paradisaea 0 +0 +0 1 1 +0 1 1 +0 +0 4 04
Jorduggla Asio flammeus 0 0 1 0 0 0 1 0 0 0 2 0.2
Summor Totals

Sjofaglar, arter Waterfowl, species 8 8 9 8 8 8 8 8 8 6

Sjofaglar, par Waterfowl, pairs 31 30 35 44 34 34 32 28 38 24 33,0
Vadare, arter Waders, species 3 12 11 12 12 11 12 11 10 10

Vadare, par Waders, pairs 93 98 101 110 123 111 110 117 130 121 111,4

Alla arter All species 23 22 25 25 24 23 26 25 21 19

Alla par All pairs 132 138 149 172 167 159 165 168 177 168 159,5

2 Hanar ej rdknade 1984 utan beréknat med hjilp av relationen hanar/honor 6vriga ar. Number of males not counted in 1984,
but calculated from the relation males/females in the other years.
® Ej inrdknade i summorna. Not included in the totals.
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ten for inventeringarna var nagot sen for att varens
spelaktivitet skulle vara pa topp. Aven om arten ir
en parvis levande revirhallare upptrader dven tup-
parna ganska diskret nér honorna lagt 4gg. Ofta av-
sléjar de inte sin ndrvaro vid denna &rstid pa annat
sdtt d4n att man stéter upp dem nir man kommer
for néra.

Fjallripa Lagopus mutus (4,0). Fanns framst pé
de nagot hogre och mindre vegetationstickta de-
larna av provytan dir den var litt att registrera.
Dessutom flyger arten oftare och dr ljudligare &n
dalripan. Jag bedomer att antalet uppskattade par
ar ndra det korrekta. Slar vi samman antalen for
bada riporna, finner vi att dren 1985-1987 avviker
med jamforelsevis laga virden, medan 1995 avvi-
ker med ett hogt virde.

Storre strandpipare Charadrius hiaticula (2,1).
En littinventerad art, som O6kade fran ett till flera
par under perioden, en 6kning som var signifikant
(Spearman rangkorrelation: Ry =0,72; p<0,05).

Fjéllpipare Charadrius morinellus (2,0). Regist-
reringarna bestar till storsta delen av spelflygande
honor 6ver provytan, i ndgra fall av hanar pa mar-
ken. Arten héackar helst pé litet hdgre nivaer, sdsom
pa Gaisatjakko och Tjarro utanfor provytan. Arten
dr pa grund av sina vidstrickta spelflygningar no-
toriskt svarinventerad, men ett forsok till uppskatt-
ning har dnd4 gjorts. En liten men signifikant 6k-
ning (Spearman rangkorrelation: R=0,67; p<0,05)
registrerades.

Ljungpipare Pluvialis apricaria (28,9). Pa grund
av sin hoga téithet var denna art ibland svér att in-
ventera eftersom varnande faglar ofta rorde sig in i
varandras revir och det var inte alltid 14tt att skilja
paren fran varandra. Sdrskilt mot slutet av perio-
den skedde en betydande dkning av antalet par, en
6kning som var signifikant (Spearman rangkorrela-
tion: R=0,80; p<0,01).

Tofsvipa Vanellus vanellus (0). Har vid enstaka
tillfallen hackat i gransen mellan bjorkskog och kal-
fjall i Ammarnéstrakten, men den enstaka individen
i Raurejaureytan 1986 var en tillfillig besokare.

Mosnédppa Calidris temminckii (8,7). Invente-
ringen skedde under den huvudsakliga spelperioden
for denna art och tathetsuppskattningen &r darfor i
stort sett korrekt. Arten kan dock vara svarinvente-
rad pa grund av att spelaktiviteten snabbt avtar ef-
ter parbildningen, d& honan l4gger en kull 4t hanen
och en kull at sig sjélv. Efter detta ligger bada fag-
larna och ruvar och dr mycket svéra att registrera,
vilket gor att virdena i tabellen kanske inte korrekt
motsvarar antalet par. Ddremot torde populations-
utvecklingen vara vil dokumenterad.

Kaérrsndppa Calidris alpina (9,2). Kirrsndppan

dr ganska latt att inventera och bestandet varierade
obetydligt kring medelvirdet.

Brushane Philomachus pugnax (6,4 honor, upp
till 22 hanar). Att basera inventeringen pd enbart
honor leder normalt till underskattning av bestan-
det. Under ruvningstiden registreras bara enstaka
honor och sedan ungarna klidckts missar man de
honor som forlorat sina kullar och lamnat omrédet.
Efter det forsta aret registrerades dirfor hanarna,
vilket ledde till hdgre viarden. Fran och med 1990
registrerades hanarna individuellt med hjélp av
deras utseende. Detta ledde till ytterligare hogre
virden. Jag tror att de vdrden som registrerades
1990-1995 bist beskriver bestandets storlek, forut-
satt att konskvoten dr ungefdr jamn. Antalet honor
torde spegla bestdndstrenden under hela invente-
ringsperioden.

Enkelbeckasin Gallinago gallinago (12,4). 1 for
sma provytor kan denna art vara svérinventerad
eftersom hanarna spelflyger over sd vida omré-
den. Raurejaureytan ar tillrackligt stor for att hysa
manga hela revir inom sig. Arten visade stabilt be-
stdnd under hela perioden.

Dubbelbeckasin Gallinago media (2,8). Det ér
sannolikt att antalet spelande hanar pa den enda
kédnda spelplatsen inom provytan kan ha underskat-
tats, liksom att arten kan ha funnits samtliga ar. Att
det skulle ha rort sig om ndgon storre spelplats dr
dock uteslutet eftersom nattbesok under lamplig tid
gjordes vid flera tillfillen. Ddremot kan det inte ute-
slutas att det kan finnas nagon ytterligare spelplats
eftersom provytan inte systematiskt genomsoktes
efter dubbelbeckasin vid ldmpligaste tidpunkt pa
sdsongen eller dygnet.

Myrspov Limosa lapponica (0). Hackning har
inte férekommit i ytan, men observationerna &r in-
tressanta eftersom arten hickar relativt nira och att
det under lang tid skett en 6kning av antalet obser-
vationer generellt i Ammarnéstrakten. Myrspoven
kan dérfoér komma att etablera sig i ytan.

Smaspov Numenius phaeopus (0). Sméspoven
forefaller 6ka i Ammarnéstrakten genom en sprid-
ning fran skogslandets myrar vésterut upp i fjéll-
vérlden. Den har nyligen hickat i en annan provyta
pa fjallhed sydost om Ammarnés och torde snart
komma att hicka dven kring Raurejaure.

Svartsndppa Tringa erythropus (0,1). Denna art
héckar séllsynt ovanfor tridgrdnsen. Endast 1984
indikerade varningsbeteendet hos ett par sdker
hickning.

Rodbena Tringa totanus (16,3). Denna ljudliga
art ar forhallandevis l4tt att inventera, vilket inne-
bar att den funna tdtheten torde vara korrekt. Arten
har haft ett stabilt bestdnd genom perioden.
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Gronbena Tringa glareola (1,1). Fétaligare under
periodens andra hilft och saknades helt de sista tva
aren. Nedgangen é&r signifikant (Spearman rang-
korrelation: R=0,64; p<0,05).

Drillsnédppa Actitis hypoleucos (2,2). Arten ob-
serverades senast 1991 och saknades bade 1993
och 1996. Dessa fjallmiljoer ligger vid artens hojd-
grans, varfor férdndringar dér kan vara marginella
i ett vidare perspektiv. Nedgangen &r signifikant
(Spearman rangkorrelation; R=0,80; p<0,01).

Smalnébbad simsndppa Phalaropus lobatus
(14,2). Svarinventerad pa grund av att faglarna ofta
gor forflyttningar och honorna bildar flockar som
ror sig runt i omradet sedan hanarna bdorjat ruva.
Virdena for denna art kan vara ndgot osékra, vil-
ket dr den sannolikaste forklaringen till den ganska
hoga variationen mellan aren.

Fjéllabb Stercorarius longicaudus (6,4). Maxi-
mala antalet registrerade revir ligger pa tolv ett ar
och pé elva under tre av dren och antalet patraffade
bon ligger pa samma nivaer. Ungefér ett revir per
kvadratkilometer &r maximal téthet i andra delar av
Ammarnisomradet ocksd. Under samtliga &r pa-
triffades 50 bon i 64 revir. Ett betydande antal par
etablerade sig ofta kortvarigt i bérjan av sdsongen
dven under daliga gnagarar for att sedan forsvinna.
En del av dessa revir var dock sa langvariga att de
bedomdes som permanenta trots att bon inte pa-
traffades. Det innebér att om man gor inventeringar
mycket tidigt pad sdsongen och baserar uppskatt-
ningen pé antalet da ndrvarande par kan det héck-
ande bestdndets storlek dverskattas.

Fiskmas Larus canus (0,9). Arten observerades
ofta i1 provytan, ibland i storre sdllskap. De flesta
observationer gillde bara fodosdkande faglar som
antingen inte hickade eller hickade utanfér provy-
tan. Sdker hiackning (bofynd) registrerades endast
en gang (1989) men hickning skedde sdkerligen
andra ar ocksé.

Silvertdrna Sterna paradisaea (0,4). Fodoso-
kande faglar vistades ofta i provytan, men bofynd
gjordes endast ett av aren (1990). Vid ytterligare tre
tillfillen beddmdes upptridande dock som sadant
att hickning var sannolik.

Jorduggla Asio flammeus (0,2). Aren di arten
fanns i provytan, 1986 och 1990, sammanf61l med
goda éar for fjéllabben och saledes med tillgéng pa
smagnagare.

Diskussion

Artsammansittningen var mycket konstant genom
aren. Nitton av de totalt trettio arterna registrerades
som bofasta samtliga tio ar. Ytterligare tva arter
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(storlom och dubbelbeckasin) registrerades under
nio av aren, men kan ha hickat samtliga ar. Fem
arter registrerades som bofasta under sju ar (vigg,
gronbena, drillsnippa, fjéllabb och fiskmés). Sam-
mantaget kan man dra slutsatsen att minst 23 av
30 arter (77%) kan ses som ganska permanenta
héckfaglar 1 provytan. Huruvida grénbenans och
drillsndppas frénvaro som hickfiglar de tva sista
aren blir permanent aterstdr att se. De Gvriga ar-
terna, som registrerades bara enstaka ar, dr samt-
liga sadana att just detta ar det forvintade. Stjart-
and och bldsand héckar sillan ovanfor tridgrinsen.
Svartsndppan ar sédllsynt i Ammarndsomradet Gver
huvud taget, och den enstaka hickningen far be-
traktas som en ren tillfdllighet. Fjdllvrdk och jor-
duggla hickar normalt bara under sérskilt gnagar-
rika ar péd fjdllheden. Den inventerade provytans
fagelsamhille praglas séledes, atminstone nir det
giller icke tittingar, av att de flesta arter ar arliga
och fi av dem tillfélliga. Huvudorsaken till detta
resultat dr att provytan med sina nistan 13 kvadrat-
kilometer 4r tillrdckligt stor for att de for biotopen
typiska fégelarterna skall forekomma arligen trots
populationsfluktuationer.

Fordndringar under 12-drs perioden

Raurejaureytans figelsamhille var stabilt med
signifikanta populationsforandringar hos bara sju
arter (Tabell 2). Negativa trender noterades for
kricka, bergand, gronbena och drillsndppa och po-
sitiva trender for storre strandpipare, fjdllpipare
och ljungpipare. For brushanen visade hanarna en
mycket starkt 6kning, men den berodde pa de énd-
ringar av rakningsmetoden, som beskrevs i artge-
nomgangen ovan. Sannolikt ger trenden for antalet
honor den korrekta bilden av bestandets utveckling,
medan de senare arens antal hanar, ca 20 stycken,
troligen bdst speglar storleken av artens bestand i
provytan.

Ur bevarandesynpunkt dr det de negativa forand-
ringarna hos bergand och drillsndppa som kan be-
hova betonas. Bada arterna har i olika sammanhang
ndmnts som hotade. Mest oroande dr bergandens
forsvinnande eftersom denna art minskat kraftigt i
de internationella vinterrdkningarna och dértill ar
upptagen som sérbar i den svenska rodlistan (Géard-
enfors 2005). Nedgangen i Raurejaureomradet kan
alltsa vara ett tecken pa att dven var fjéllpopula-
tion minskat. En nedgang noterades dven av Berg
m.fl. (2004), som riknade 14 individer 1978 men
endast 3 individer 2001 i Rautasomradet néra Abis-
ko. Men motsatt utveckling har registrerats i Vis-
terbottens kustland, dir 71 par hiackade 1976 och



127 par 2001-2002 (Sundstrom & Olsson 2005).
Drillsndppans nedgang kan vara en del av en ge-
nerell nedgang eftersom den enligt Svenska fagel-
taxeringen (Lindstrom & Svensson 2006) minskat
med i genomsnitt 1,4% arligen sedan 1975 i sédra
Sverige.

For négra arter som inte visade negativ popu-
lationsutveckling i Raurejaureytan har hotbilder
diskuterats i olika sammanhang. En sadan art ar al-
fageln, som har befarats vara pa nedgéng pa grund
av hot i Ostersjoén under dvervintringen (oljeskador
och bifdngster vid fiske) och pd grund av inplan-
tering av rovfisk i manga hiackningsvatten i fjdllen
(fodokonkurrens). Huruvida forhallandena i Oster-
sjon kan péaverka det skandinaviska fjéllbestandet
ar dock oklart eftersom de {3 dterfynden antyder att
fjdllens alfaglar kanske mest overvintrar i Atlanten
(Fransson & Pettersson 2001). I fjéllen saknas ty-
viirr andra inventeringar, men i Annsjdomradet har
man sedan 1989 inventerat myromrdden med goélar
i skogslandet och déir har denna fjdllfagel borjat
upptrdda i 6kande antal. Den forsta registreringen
skedde 1991 och dérefter har 6kningen varit nés-
tan fortgdende med hela 13 faglar 2003 (Holmberg
2004). T Rautasomradet registrerades 9 individer
1971 och 14 individer 2001 (Berg m. fl. 2004).
Bilden for norra Sverige ar séledes ganska positiv,
varfor oron for bestdndsnedgéang kanske inte géller
denna population.

Riporna dr ofta foremal for debatt. Under senare
ar har jakt forts fram som ett hot mot ripstammen
och indirekt mot jaktfalken som huvudsakligen
lever pa ripor. Materialet fran Raurejaureomradet
tiacker en mycket kort period for cykliska arter som
ripor, men det finns inga tecken pa nedgang. Inte
heller fanns det ndgon 14ngsiktig trend i det storre
material som tidigare redovisats frin Ammarnis-
omradet (Svensson 1996). Berg m.fl. (2004) no-
terade fordubblat bestdnd av bada riparterna i Ra-
utasomradet mellan 1978 och 2001, men enstaka ar
sdger inget om langsiktiga trender for s variabla
arter som ripor.

Jiamforelse med Kraipeytorna

En langsiktig inventering av tva kvadratkilometer
fjéllhed (Kraipeytorna) inom samma lgalpina zon
som Raurejaure men belégna sydost om Ammarnis
har nyligen redovisats (Svensson 2006). Eftersom
tittingarna inte inventerades i Raurejaureytan be-
grinsas en jamforelse till Gvriga arter. Vadarna som
grupp hade en tithet i Raurejaure pa 9 par per km?
mot 12 par i Kraipeytorna. For 6vriga icke tatting-
ar var motsvarande vérden 4 resp. 1 par per km?.

Tattingarna bortrdknade, var alltsa titheterna de-
samma i bdda omrddena, ndmligen 13 par per km?.
Vadarna hade lagre och sjofiglarna hogre téithet
i Raurejaure. Det senare ér trivialt eftersom sjoar
saknades i Kraipeytorna. Vad vadarnas hogre tathet
beror pa har inte undersokts, men troligast dr det
biotopskillnader, t.ex. de ménga smavattnen som
har for vadare attraktiva strandomraden.

Jamforelse med andra ytor

Det verkar finnas fa omraden av Raurejaureomra-
dets storlek som inventerats lika noga. En liknande
studie dr fran Rasmussen Lowlands i Nunavut,
Kanada (Johnston m.fl. 2000). Omradet dr huvud-
sakligen ldglandstundra av varierande slag, totalt
nédstan 7000 km?, d.v.s. storre dn hela Vindelfjil-
lens naturreservat (5600 km?). Omréadet ligger pa
68°40> N. Aren 1993 och 1994 inventerade man
118 provytor, vardera 400400 m (19 km?). Endast
vadare inventerades pad sddant sitt att en tdthets-
uppskattning kunde goras. Man réknade totalt 296
par vadare, vilket ar 15,7 par per km?. Jimfort med
Raurejaure r titheten av vadare ungefar dubbelt sd
hog (i Raurejaure 8,9 per km?). Antalet arter vadare
skiljer sig ddremot knappast (12 arter mot ett med-
eltal pa 11,4 for Raurejaure).

En annan studie kommer frén fem lokaler i
Mackenzieflodens delta pa drygt 69° N (Gratto-
Trevor 1996). Pa dessa lokaler lade man ut provy-
tor om vardera 200x200 m, totalt 3,12 km?. Endast
vadare inventerades, och man fann 96 par av nio
arter, vilket ger en téthet pd 31 par per km?, vilket
dr hogre dn bade i Raurejaureytan och Rasmusen-
omradet. Sarskilt viardena fran Mackenziefloden
visar att vadartdtheten kan var mycket hog pé vissa
hogarktiska tundror.

Inventeringens betydelse for fagelskydd och
uppskattningar av fjdllens totala fagelbestdind

Det tillgéingliga underlaget for berdkning av fjil-
lens totala fagelbestdnd begrinsar sig till ndgra fa
smé provytor (Moksnes 1973, Ostbye m.fl. 2002,
Svensson 2006) och den stora provyta som redovi-
sats i denna uppsats. Inga av provytorna ar slumpvis
valda och darfor inte nodvandigtvis representativa.
Dessa tvad forhallanden gor det i praktiken svart
att med nagon storre sdkerhet berdkna de svenska
fjdllens totalbestdind genom att multiplicera tit-
heterna med biotopens totala areal. Det finns ett
stort behov av representativa figelinventeringar i
fijdllvarlden, bade totalinventeringar i sma provytor
och artselektiva inventeringar i landskapsskala. In-
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venteringar av utvalda omraden, representativa for
olika typer av fjillbiotoper, vore ett gott steg pa va-
gen. For att kunna berikna virden med tillforlitliga
konfidensintervall dr ndgon form av randomiserat
stickprovsforfarande nédvandigt. En mojlighet ar
att anvinda de permanenta standardrutter som eta-
blerades 1996 over hela landet (Svensson 1998)
och som nu representeras av atskilliga fjéllrutter
(Lindstrom & Svensson 2006). Dessa rutter produ-
cerar visserligen bara relativa viarden for faglarnas
titheter, men genom att noga inventera provytor i
anslutning till dessa rutter skulle man kunna erhal-
la omrikningsfaktorer och med dessa transformera
rutternas varden till tithetsuppskattningar.

Aven om de befintliga inventeringarna inte kan
anvédndas for att uppskatta totalbestdnd, dr de an-
vindbara for att 6vervaka arternas populationsut-
veckling. Fjdllen dr fortfarande en av méinskliga
aktiviteter ringa paverkad och 6verlag stabil biotop.
Dirfor bor de bestandsfordndringar som registreras
inom ett visst omrade trots bristande representativi-
tet i urvalet &nda vara ganska representativt ur over-
vakningssynpunkt. Detta gor att de slutsatser som
dragits i denna uppsats om bestandsforéndringar i
kombination med vad som registrerats i de fa 6v-
riga omraden som inventerats skulle kunna utgora
ett rimligt underlag for en preliminir bedémning
av fjéllfaglarnas hotstatus generellt.

En sddan preliminidr bedomning ger en relativt
gynnsam bild av situationen for figlarna i fjall-
miljderna, bade pé fjéllheden (Svensson 2006 och
denna studie) och 1 fjéllbjorkskogen (Enemar m.fl.
2004). Antalet arter med tvekldst negativa trender
ar fa, och det verkar finnas en viss balans mellan ne-
gativa och positiva trender. Om denna bild ar riktig
i nationell skala skiljer sig fjdllbiotoperna markant
fran savil jordbrukslandskapet som skogslandska-
pet. I jordbrukslandskapet dr manga fégelarters
utveckling negativ och i skogslandskapet har en
rad gammelskogsspecialister drabbats hart (Lind-
strom & Svensson 2006). Denna skillnad mellan
fjallen, dér i princip bara den ganska extensiva ren-
néringen &r storskalig, och kommersiell skogs- och
jordbruksmark, dér de areella néringarna hardex-
ploaterat ndstan all mark, ger ytterligare stod for
slutsatsen att det dr jordbrukets och skogsbrukets
intensifiering som orsakat figelfaunans utarmning.
Uttryckt pd annat sétt: didr ménniskans exploate-
ringstryck &r ldtt klarar sig faglarna bra. En trivial
slutsats kan tyckas, men att visa, som jag tycker
att jag gjort for fjdllen, att sa faktiskt ar fallet, ar
lika viktigt och ldrorikt som att beskriva negativa
tendenser i miljéer dir den biologiska mangfalden
haller pa att forloras.
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Tack

Ett varmt tack riktas till alla som bidragit till in-
venteringen. En rekognoscering utférdes 1983 av
Ingemar Jénsson, Roland Sandberg och Ake Wal-
berg. Inventeringarna utférdes av Ingemar Jonsson
(1984-1989), Kenth Nilsson (1984—1985), Chris-
tian Cederroth (1987-1988), Ann Mari Thorner
(1989-1991), Erik Svensson (1989), Mikael Lars-
son (19901991, 1993, 1995), Bosse Soderstrom
(1993) och Anna Karin Olsson (1995). Inventering-
arna finansierades genom naturvardsverkets dava-
rande Program for Overvakning av miljokvalitet
(PMK).
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Summary

In 1984-1995, a detailed bird survey was made of
an alpine bird community at Ammarnis, Swedish
Lapland. The survey covered an area of 12.8 square
kilometres, which is very large compared to nor-
mal sizes of survey plots. The benefit of small plots
is that they can be carefully surveyed with limited
resources, whereas the drawback is that the sample
size of less common and rare species will be too
small for many analyses. Some species may even
have territories that are larger than small sample
plots, and their size does also often preclude inclu-
sion of representative proportions of different habi-
tats at a landscape scale. Large plots will sample
rare species well, permit several habitats to be rep-
resented, and accommodate also species with large
territories. However, sufficient resources may not
be available to include all species. A compromise is
to survey the common species in small sample plots
and the less common species in large plots. This
is what has been done at Ammarnés. Since 1964
two plots, each one square kilometre, have been
surveyed (Svensson 2006). In 1984, the large plot
of this paper was established to remedy the prob-
lem. All species except passerines and the Cuckoo
Cuculus canorus were surveyed in that plot.

The study plot is located 11-17 kilometres west-
northwest of Ammarnds village (Figure 1). Its cen-
tre is at approximately 66°00°N; 15°55°E. It is cal-
led the Raurejaure plot after the largest lake. The
plot is rather flat (800-920 m a.s.l.), but bordered
by higher mountains, especially to the north. To the
south the plot border runs rather close to the tree
line of the birch zone. There are three larger lakes

at 811-827 m a.s.l. (28, 8, and 7 ha). There are
more than 60 smaller water bodies. The total area
of all water bodies is c. 100 ha (9% of the plot).
The habitats are rather varied. A detailed vegeta-
tion survey has been made of a one square kilome-
tre just east of Raurejaure (Eknert & Lemby 1991).
Three main habitats were identified: (1) heath pro-
tected by thick winter snow with bilberry and gras-
ses, (2) willow heath of both low and tall herb type,
and (3) fens (mire), mostly with a solid peat layer,
but a few of a wet type with soft bottom. Smaller
areas were windblown hills with crowberry heath.
This vegetation plot is fairly representative for the
whole bird survey plot.

A first reconnaissance visit was made in 1983
(29 June and 4 July). This test proved that it was
possible to survey this almost 13 square kilome-
tre area five times by two people during about two
weeks. The coverage had to be less intensive than
in the small plots, but this was compensated by the
fact that only non-passerines were to be surveyed,
which made it possible to use a selective search
strategy directed to the two dominating groups of
birds, the waterfowl and the waders.

The survey was made with the territory mapping
technique (mainly waders), count of pairs (mainly
waterfowl), and nest search (Long-tailed Skua Ster-
corarius longicaudus). The dates of the visits and
the number of hours used during the surveys are
listed in Table 1.

The survey result is given in Table 2. Thirty dif-
ferent non-passerine species were breeding in at
least one of the ten years. Twenty-four species were
more or less permanent members of the communi-
ty (present more than 6 years) whereas six species
were breeding only occasionally (14 years).

Most species showed no significant declining
or increasing trends during the period. Only seven
significant trends were found (Table 2). Negative
trends were found in Teal Anas crecca, Scaup Ayt-
hya marila, Wood Sandpiper Tringa glareola and
Common Sandpiper Actitis hypoleucos. Positive
trends were found for Ringed Plover Charadrius
hiaticula, Dotterel Charadrius morinellus, and
Golden Plover Pluvialis apricaria. The Scaup has
declined generally, so the decline observed in the
Raurejaure plot may indicate that also the moun-
tain population of this species is exposed to detri-
mental factors.

The Ruff'is a species to comment especially. The-
re was no significant trend for the number of fema-
les, but a strong positive one for the males. Howe-
ver, the counting method of males did not remain
the same over the whole period. In the early years
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males at leks were just counted, but from 1990 the
observers identified the different individuals based
on plumage variation. This produced numbers that
were about twice as high as before. It is likely that
the density of males found in 1990-1995, i.e. about
20, best indicates total population size. Females are
difficult to count during the incubation phase and
certainly produce underestimates. However, since
the method for females has been the same in all
years, they would correctly show the population
trend.

I know of few bird surveys of large plots in alpi-
ne habitats. However, there are some surveys made
in similar lowland habitats in the Arctic. Johnston
et al. (2000) surveyed many small sample plots, to-
gether 19 km?, within 7000 km? Rasmussen Low-
lands at Nunavut, Canada. They found a density of
waders of 18.5 per km? Thus the density of wa-
ders was twice as high as at Raurejaure, where it
was 9 pairs per km?. Another study comes from the
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Mackenzie delta (Gratto-Trevor 1996), where 3.12
km? were surveyed. The density of waders was 31
per km?, higher than in any of the previous areas.
This indicates that wader densities in alpine habi-
tats south of true Arctic may be much lower than in
Arctic tundra habitats.

Since so few long-term surveys have been made
above the tree line in Sweden, we have little hard
data about population trends, and it is hence dif-
ficult to determine the correct conservation status
of the alpine species. However, this study in com-
bination with that of Svensson (2006) indicates
that the alpine bird fauna is rather stable with a
balance between declining and increasing species.
This is in accordance with the stability of the habi-
tat. If this is typical for alpine habitats all over the
Scandinavian mountains, these habitats would dif-
fer remarkably from farmland and forest, where a
majority of species, particularly specialist species,
show declines.
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Korta rapporter — Short communications

Birds breeding in farmland
stonewalls: The effects of
overgrowth

Hiickande faglar i odlingslandskapets
stenmurar: betydelsen av igenvdixning

ERIK LINNARSSON

In the last 50 years, the farming landscape has
undergone dramatic changes (Andersson 1988,
Robertson m.fl. 1990, Lennartsson et al. 1996,
Robinson & Sutherland 2002). Simultaneously,
many farmland bird species have declined in num-
bers (Svensson et al. 1992, Tucker & Heath 1994,
Bohning-Gaese & Bauer 1995, Ahlén & Tjernberg
1996, Tucker 1997, Girdefors 2005). Several stud-
ies suggest that residual habitats and field margins
are important for the bird diversity of the farmland
(O’Connor & Shrubb 1986, Marshall & Moonen
2002, Vickery et al. 2002, Perkins 2002). Stone-
walls is one such type of farmland field margin that
regionally may be common in Sweden. In this study
I investigated (i) which bird species use stonewalls
as a breeding habitat and (ii) whether the amount
of overgrowth was related to species richness and
abundance.

The study area was located in the open farmland
plains around Falkoping (between Falképing and
Gudhem) in south Sweden (58° 10’ N, 13° 33’ E)
where stonewalls are key features in the open land-
scape. The stonewalls varied from “clean” stone-
walls with no trees, shrubs or large herbs to almost
overgrown stonewalls (i.e. with a tree or shrub
layer and a tall surrounding field layer; see Appen-
dix). Trees were defined as taller than four meters;
shrubs as one to four meters tall.

Common trees were fruit trees (apples Malus
spp, cherries Prunus spp), Salix spp, ash Fraxinus

excelsior and aspen Populus tremula, whereas the
shrub layer was mainly young Salix spp., ash and
aspen. The stonewalls were also surrounded by nar-
row strips (0.5-2.5 m wide) consisting of grasses,
herbs and raspberry Rubus spp. The total degree
of overgrowth was estimated by the total cover of
trees, shrubs or field layers that covered the stone-
wall (both dead or living species). All censused
stonewalls (N = 11, total length 2.3 km) were lo-
cated between open crop fields (rape, rye, wheat,
oats, grain or cultivated pasture) and the nearest
distance to non-crop habitat was more than 75 me-
ters. I chose each stonewall to be as homogeneous
as possible with respect to degree of overgrowth.
Thus, each stonewall was judged to be only one
type of habitat. All bird species defending a terri-
tory or nesting site were censused by a line-transect
technique at three occasions (29 and 31 May, 4 June
2004). T walked slowly along the stonewall noting
on maps all birds seen or heard at, or within 50 m
of the stonewall. The time spent censusing per me-
ter was the same for all stonewalls. All counts were
done between sunrise and four hours later. Several
stonewalls were censused the same morning but in
different sequence to avoid temperature and time
dependent activity affects. The censuses were not
conducted in adverse weather i.e. rain or heavy
wind. The number of breeding pairs was estimated
by taking the maximum number of pairs displaying
territorial behaviours (singing, feeding young, giv-
ing alarm calls, or building nest) at any of the three
occasions.

A total of 10 species and 26 pairs (i.e., 11.3
breeding pairs per km stonewall) were judged to
breed (Table 1). Two (Chaffinch and Willow War-
bler) were woodland species whereas the other
eight were farmland species. The number of breed-
ing species showed no significant association with
the length of the stonewall (regression analysis,
R?=0.03, p>0.05). Overgrowth was an important
factor associated with the breeding bird commu-
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Table 1. Bird species judged to be breeding in the stonewalls, their density, and population trends. Population

trends from Svensson & Lindstrom (2004).

Fagelarter som bedomdes héicka i stenmurarna, deras titheter och trender. Populationstrender dr firdn Svensson

& Lindstrom (2004).

Pairs/km stonewall
Par/ km stenmur

Populationtrend
Populationstrend

Partridge Perdix perdix

Wheatear Oeananthe oeananthe
Whitethroat Sylvia communis

Tree Sparrow Passer montanus

House Sparrow Passer domesticus
Greenfinch Carduelis chloris
Yellowhammer Emberiza citrinella
Linnet Carduelis cannabina

Willow Warbler Phylloscopus trochilus
Chaffinch Fringilla coelebs

0.44
0.88
2.19
2.63
0.44
1.31
1.31
1.31
0.44
0.44

o+ | oo |

o o
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Pairs/km stonewall Par/km stenmur
>

0 L 2 ; ; ; : )

0 20 40 60 80 100

Total overgrowth (%) Total igenvéxning (%)

Figure 1. The association between the density of the breeding
pairs and the total overgrowth in the stonewalls (regression
analysis, y=0.248x + 2.88, n=11, R?=0.706, p<0.01).
Férhallandet mellan titheten av hickande par (par/km sten-
mur) och den totala igenviixningen i stenmurarna (regres-
sionsanalys, y=0,248x + 2,88, n=11, R’=0,706, p<0,01).

nity as both the density of breeding pairs (Figure
1) and number of breeding species (Figure 2) in-
creased with increasing degree of overgrowth of
the stonewalls. Unfortunately, the sample size was
too low to test whether abundance of single species
was associated with the amount of overgrowth.
My results show that many bird species may use
stonewalls as a breeding habitat in the farmland.
As for hedges (Hinsley & Bellamy 2000) my data
suggest vegetation structure to be an important
factor determining the bird community in linear
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Figure 2. The association between number of breeding spe-
cies (species/ km stonewall) and the total overgrowth in the
stonewalls (regressionsanalysis, y=0.261x + 1.68, n=11,
R?=0.797, p<0.01).

Forhallandet mellan antalet arter i stenmurarna (arter /km
stenmur) och den totala igenvixningen i stenmurarna (reg-
ressionsanalys, y=0,261x + 1,68, n=11, R*=0,797, p<0,01).

habitat elements. This may be especially true in
landscapes where shrubs and trees are scarce, as
in my study area. The fact that the degree of over-
growth of stonewalls was positively related to bird
species richness and abundance is in conflict with
the present management prescriptions of farmland
stonewalls. Today, farmers get financial support to
manage old farmland stonewalls from the Swed-
ish Board of Agriculture. However, this support is
linked to the management prescription of remov-
ing all overgrowth except for older trees and fruit



trees. Clearly, such a management is not beneficial
for many farmland bird species. In highly intensive
agricultural plains with almost no residual habitats
and edge zones, stonewalls with a tree and shrub
layer are important for the local farmland bird com-
munity. Whether this management prescription of
removing the vegetation along the stonewalls also
is a partial cause to the observed general, national
decline of farmland birds remains to be shown.
Because of the results from this study, a simple
management recommendation to favour farmland
birds would be to let some of the stonewalls be un-
managed.
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Sammanfattning

Under de senaste 50 aren har jordbrukslandskapet
genomgatt stora fordndringar. Samtidigt uppvisar
ménga fagelarter som ar knutna till jordbruksland-
skapet negativa populationstrender. Flera under-
sokningar visar att obrukade habitat i odlingsland-
skapet dr viktiga for fagelfaunan.

Denna studie undersoker fagelfaunan i stenmu-
rar mellan odlade filt och om vegetationen i sten-
murarna paverkar fagelfaunan. Syftet med studien
dr att ta reda pa vilka fagelarter som utnyttjar sten-
murar som hickplats och om vegetationsstrukturen
1 stenmurarna paverkar artsammanséttningen.

Elva stenmurar inventerades med avseende pa
fagelfaunan. Inventeringarna utférdes 29, 31 maj
och 4 juni 2004. Alla stenmurar ir beldgna i ett
omride norr om Falkdping (mellan Falkdping och
Gudhem). Landskapet priglas av akermark med
stenmurar mellan de olika skiftena.

Vid inventeringarna gick jag langsamt ldngs
stenmuren och alla figlar noterades i och omkring
stenmurarna. Alla observationer fordes in pa kartor.
Vid inventeringarna noterades dven typ och hdjd
av vegetation i och omkring stenmuren samt typ av
groda pa omkringliggande odlingsmark. Den totala

61



Ornis Svecica 17 (2007)

igenvaxningen rdaknades ut for varje stenmur. Totala
igenvixningen var hur mycket som triad, buskar och
féltskikt i procent tickte av stenmuren. I igenvéix-
ningen inkluderades bade ddda och levande véxter.
For beskrivning av stenmurarna se Appendix. An-
talet hackande par for varje stenmur var lika med
maximala antalet revirmarkerande féglar (séng,
varning, matning, bobygge etc) vid nagot av de tre
inventeringstillfillena. Ovriga fagelobservationer i
stenmuren bedémdes som ej hickande faglar.
Totalt observerades 10 figelarter som med
26 par bedomdes hécka i stenmurarna (Tabell 1)
(medeltdthet 11,3 hickande par per km stenmur).
Inget samband fanns mellan antalet arter och lingd
stenmur (regressionsanalys, R?=0,03 , p>0,05).
Den totala igenvidxningen av stenmuren pdver-
kade bade antalet hickande par och antalet arter.
En stenmur med mycket igenvixning hade fler
antal hdckande par per km stenmur (Figur 1) och

Appendix.
Some habitat characteristics of the stonewalls.
Ndgra egenskaper hos stenmurarnas biotoper.

fler antalet arter (Figur 2) &n en stenmur med lite
igenvixning.

Resultatet av denna undersokning visar att manga
fagelarter utnyttjar stenmurar for deras hickning.

Idag kan lantbrukare fa stod for skotsel av sten-
murar. Enligt stodet ar ritt skotselmetod av stenmu-
ren att igenvixning skall undvikas. Denna skdtsel
ar inte gynnsam for alla figelarter. For majoriteten
av de fagelarter som patrédffades i denna studie var
en igenvéxt stenmur mer attraktiv. Huruvida bort-
tagning av vegetation langs stenmurar kan vara en
bidragande orsak till den allménna, nationella ned-
gangen bland jordbruksfaglar dterstar att utvardera.
Min studie visar dock att en enkel étgird for att
lokalt gynna faglar i jordbrukslandskapet &r att lata
vissa stenmurar bli igenvéxta.

Erik Linnarsson, Nygatan 7B, 521 42 Falkoping
erik.linnarsson@srv.se

No.  Length Field Shrub Trees Total Height Width Crops,
layer overgrowth grass! grass’ height 3

Léingd Falt- Buskar Trdad Total Hojd Bredd Gréda,

skikt igenvuxet gras'’ gras’ hojd®

(m) (%) (%) (7o) (%) (cm) (m) (cm)

1 259 8 6 14 27 30 1,0 V20, V30
2 133 37 27 4 57 30 1,5 V20, V30
3 196 64 32 11 90 30 0,5 V15,V20
4 217 11 3 28 42 30 1,5 V20, V20
5 241 28 4 7 39 >30 2,0 V30, V20
6 258 16 5 5 26 30 2,5 V15,V20
7 140 10 1 2 13 30 1,5 V15,V20
8 420 10 1 8 19 >30 2,0 V20, V20
9 154 6 0 5 11 30 1,5 H30, V5
10 133 0 0 8 8 30 1,5 V5, H30
11 133 11 0 5 16 25 1,3 V10, V5

! Height Grass: The average height of the grass strips around the stonewall. Hgjd gris= medelhdjden pa grds-

remsorna som omger Stenmuren.

2 Width Grass: The total width of the grass strips around the stonewall. Bredd grdis= Totala bredden pd grisrem-

sorna som omger stenmuren.

3 Crops, height: Type of crops (V=spring or H=autumn ) and the height of the crops on both sides of the stone-
wall. Gréda, hdjd = typ av gréda och héjd pd grédan som omger stenmuren pd respektive sidor, V=vdrsadd,

H= hostsadd.
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Nya avhandlingar — New dissertations

Pernilla Christensen, 2006: The long-term de-
cline of the grey-sided vole (Clethrionomys
rufocanus) in boreal Sweden: importance of
focal forest patch and matrix. Department of
Ecology and Environmental Science, Umeé uni-
versity. ISBN 91-7264-150-9.

Sorkarna 1 norrlédndska skogslandskapet har mins-
kat markant sedan borjan av 1970-talet. Nedgéngen
har varit kontinuerlig men mer uttalad fran slutet av
1980-talet. Minskningen har gjort sig géllande mest
under vintern och resulterat i ldga vartitheter. Den
nedgédende trenden dr gemensam for bade akersork,
skogssork och grasiding. Analyser har gett stod
for uppfattningen att fordndrade och for sorkarna
forsémrade vinterforhéllanden ar en huvudorsak.
Varmare vintrar med perioder med isbark har visat
sig minska sorkarnas 6verlevnad. For grasidingen
dr nedgangen sirskilt uttalad. Inte bara titheterna
under véren dr mycket lagre dn for de tva andra
sorkarna utan dven hosttétheterna har minskat mer.
Detta antyder att ytterligare nagon faktor ar inblan-
dad. Vad som orsakar den drastiska nedgangen for
grasidingen undersoktes i en doktorsavhandling av
Pernilla Christensen vid Umeé universitet.

Pernilla Christensen gick noggrant till vdga och
testade forst genom faltexperiment att den regist-
rerade nedgangen inte kunde tillskrivas provtag-
ningsmetoden. I permanenta provytor har det varit
utfdngst med slagfillor var och host. Testet visade
ingen skillnad mellan de permanenta och de helt
nya provytorna. Provtagningsmetoden som forkla-
ring till nedgdngen kunde avforas.

Grasidingen dr en skogslevande sork och und-
viker &ppna ytor. Okad skogsavverkning och dkad
andel hyggen i skogslandskapet har forts fram som
forklaring till nedgangen. Avhandlingsarbetet gick
nu ut pa att testa om biotopfragmentering som ex-
tra negativ faktor kunde forklara den observerade
nedgéngen. Som ett forsta led undersoktes grasi-
dingens biotoppreferens. Vad utmirker en biotop

av hog kvalitet for grasidingen? Tétheten av re-
producerande honor inom olika provytor fore den
markanta nedgangen pd 1970-talet anviindes som
maétt pa biotopkvalitet. Merparten av fortplantande
honor fanns i fyra miljéer: torr skog, fuktig skog,
vét skog och skog-myrmark med lag risvegetation.
De tre sistnimnda miljoerna foredrog grasidingen.
P4 lokal nivd (omréden dér provtagning skett) var
fuktig-vat skog och myrmarker med gles tallskog
och risvegetation (sdrskilt blabidr) biotoper av hog
kvalitet for dessa sorkar. P4 hyggen fangades inga
reproducerande honor, vilket antydde att dessa mil-
joer undvikes.

Det var emellertid en stor variation i antalet re-
producerande honor pé de olika provtagningsytorna
med samma hoga biotopkvalitet. Detta antydde att
ocksa det omgivande landskapet var betydelsefullt,
sannolikt genom att paverka sorkarnas spridnings-
formaga och overlevnad. Analys pa landskapsniva
visade ett positivt samband mellan terring med
stenskravel och 14g grad av fragmenterad gammal
tallskog vs tithet av grasiding. Betydelsefullt var
ocksa landskapsstrukturer som avstandet mellan
gynnsamma flickar, férdelningen mellan dessa och
om de var sammanbundna.

Den relativa betydelsen av den lokala biotopen
inom provytan och biotopegenskaper i det omgi-
vande landskapet analyserades vidare. Ett preferen-
sindex for den lokala biotopen forklarade i forsta
hand forekomsten av grasiding, men dven nirheten
mellan myrar var betydelsefullt liksom en negativ
inverkan av hyggesférekomsten. Fragmenterings-
hypotesens prediktioner testades i ytterligare stu-
dier. Storleken pé de prefererade lokala ytorna och
deras kvalitet (inslag av gammal tallskog) kan ha
avgorande inverkan. Dessutom kan tillgdngen pa
omraden med éldre skog av tillricklig storlek for
grasidingen ligga under troskelvdrdet for frag-
mentering. En andel 1amplig biotop pa 10-30% av
landskapet kan krévas for fortsatt forekomst.

Hur allvarlig dr da situationen for grasidingen?
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Analys av tidsserier av fingster visade, att det ar
en tydlig skillnad mellan kustnéra och inlandsom-
raden. I kustomraden startade nedgangen tidigare
och i dver hilften av omrddena fingades fa eller
inga grasidingar. I inlandet var det hogre tdtheter
och forekomsten holl sig kvar langre. Tio procent
av tidsserierna i inlandet hade fa eller inga sorkar
pa hosten.

Avslutningsvis kan ségas att analyserna som Per-
nilla Christensen gjort, ofta i samarbete med sin
handledare Birger Hornfeldt, dr en spannande lds-
ning, som ger en ytterst virdefull information om
orsakerna till nedgangen i féorekomsten av grasi-
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dingen. Utvecklingen &r alarmerande. Smégnagar-
na spelar en huvudroll i det norrldndska skogsland-
skapet bl.a. som néringsunderlag for vara ugglor
och rovfaglar. Klimatférandringen diskuteras nu
allmént. For sorkarna &r det kanske sa att paverkan
av denna fordndring forstirks av de fordndringar
som sker i skogslandskapet med vidstrickta sam-
manhingande hyggen. Den miljdinriktade skogs-
dgaren har mycket att begrunda och ldra genom att
ldsa Pernilla Christensens avhandling.
SAM ERLINGE
Ekologiska institutionen, Lund
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