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ORNIS SVECICA 27: 41-56, 2017

Are large fields of autumn wheat at Kvismaren, central Sweden,
used as nesting and food search habitats by Skylarks Alauda

arvensis?

Ar stora héstvetefiilt vid Kvismaren i mellersta Sverige utnyttjade som bo- och
fodosokshabitat for sangldrka Alauda arvensis?

JAN SONDELL

The skylark Alauda arvensis population has declined in
Sweden. The breeding in silage fields fails and the suc-
cess in autumn crops is disputed. Therefore, I decided
to study the skylark utilisation of autumn crop fields in
Kvismaren, central Sweden. The largest accessible field
was selected (40 ha) to get as tough conditions as pos-
sible for foraging. I could conclude that the nests were
evenly placed, the youngsters developed normally and
the occupancy was about 80 pairs or territories per km?.
The skylarks searched for food as much inside as out-
side the large breeding field. The flight distances were
on average 204 m and up to 550 m. The conclusion was

Abstract

that autumn crops are probably as good as spring crops
regarding breeding habitat; potentially even better as the
offspring fledged at least 1-2 weeks earlier. One potential
positive factor for the breeding was the occurrence of un-
sown tractor tracks (tramlines, 2.5% of the area) which
were frequently utilised by the skylarks. Such tracks are
commonly created nowadays in Sweden and may replace
otherwise desired skylark plots.

Jan Sondell, Rulleuddsvigen 10, S-178 51 Ekero. E-mail:
Jjan.sondell@telia.com
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Introduction

The skylark is the twentieth most common bird spe-
cies in Sweden. The population on farmland is ap-
proximately 680 000 pairs with strongholds in prov-
inces with the largest agricultural plains: Skane,
Halland, Vstergdtland, Ostergétland, and Uppland
(Ottosson et al. 2012).

Information mainly from England indicates that
autumn or, as it often is called, winter crops are sub-
optimal breeding habitats for skylarks because of
the height and density of the stems at breeding time.
Vegetation grows too dense for the larks to move in
and to use for foraging. Furthermore, large areas are
sown with the same autumn crop and distances bet-
ween the nest and potential foraging habitats may
be too large. The mean foraging distance observed
in southern UK was 75 m and only 10% of distan-
ces were longer than 150 m and the longest 380 m
(Donald 2004).

The Common Birds Census in UK showed an
almost “remarkable relationship” between the in-
dex for skylark abundance and area of spring crops
during the period 1968-1996 (Donald & Vickery

2000). The index went up from 0.6 at 1 million
hectares spring crops to 1.3 at 2.5 million hectares.
This striking correlation has put focus on negative
consequences when autumn crops replace spring
crops. A possible method to improve the habitat for
skylarks is to leave small unsown areas in the field
(so-called skylark plots), normally two per hectare
with an area of 16-24 m? (RSBP Leaflet: Skylark
plots).

Morris et al. (2004) showed that two undrilled
plots of 24 m? per hectare were not related to the
skylarks’ nesting success at the beginning of the
breeding season: he found 1.27 fledged nestlings
without plots vs. 1.31 with plots. Later in the sea-
son, when the crop had grown high, the effect of the
plots was significantly positive; the number of nest-
lings was 0.87 per nesting attempt in areas without
plots compared to 1.86 in areas with plots.

In Sweden Hiron et al. (2012) found that skylarks
utilised autumn crops as breeding habitat as much
as spring crops, and Berg & Kvarnbidck (2011)
found no difference in population density in orga-
nic autumn crops with and without skylark plots.
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Figure 1. Study area between Asker and
Odensbacken, Orebro commune, central
Sweden. The main study field is bordered
by solid red lines. A spring crop area used
for some comparisons next east of the main
study area is bordered by dashed red lines.

Studieomradet mellan Asker och Odens-
backen i Orebro kommun. Den huvudsakli-
ga studieakern dr markerad med heldragen
rod ram. En varsadd dker, som anvindes
for vissa jamforelser omedelbart Oster
ddrom, dr markerad med streckad rod ram.

Figure 2. The study field at Morby estate
with observation towers (black squares).
Number of observed foraging trips related
to nests in different grid cells are indicated
by yellow numbers. About 20 nests were
estimated to be involved in the study. Blue
dots are water regulation wells. Note the
pond covered with reed containing a marsh
harrier nest south-west of the field (close to
square HS).

Studiefdltet pa Morby gard med observa-
tionsposter (svarta fyrkanter). Antal obser-
verade fodosok relaterat till bon i indelade
rutor anges med gult. Ca 20 bon bedom-
des inga i studien. Bla flickar dr brunnar
for vattenreglering. Ett kirrhokbo lag i en
vasstickt damm alldeles utanfor ruta HS.

Odderskaer et al. (1977) studied the skylarks’
utilization of micro-habitats in spring barley fields
and found that unsown small patches and trac-
tor tracks were preferred compared to areas with
uniform swards. Schon (2011) is more hesitant to
endorse “artificially created” skylark plots and says
that there are permanent structures in the fields
which may develop spontaneously and exist over
long time. These are highly appreciated by the ter-
ritory-faithful skylarks.

In 2015 we studied the density of skylark terri-
tories in 50 ha of silage fields, 110 ha of spring
crop and 40 ha of autumn crop in the Kvismaren
valley (Sondell et al. 2016). We found about the
same density (75-83 pairs per km?) for the diffe-
rent crops. Important to know in this context is that
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skylarks are very faithful to the territory held the
previous year (Delius 1965, Jenny 1990, Donald
2004). As far as we understood the skylarks nes-
ting in the grain crops developed well but skylark
nests in silage fields were destroyed by the harvest.
It would be interesting to understand what happens
in autumn crops in Sweden. Are there similar pro-
blems relating to the dense vegetation as indicated
by the studies in England (Morris et al. 2004)? The
search for food is probably most difficult in large
fields with high uniform vegetation where the bor-
ders of the field, i.e. potential foraging areas out-
side the field, are far away.

The 2016 skylark studies at Kvismaren were ai-
med to learn about skylark breeding in large homo-
genous fields of autumn crop: where do the larks



place their nests, is the breeding successful (mainly
in terms of active feeding behaviours), and how far
do they fly to find food to feed the nestlings?

Study field and study conditions

The Kvismaren valley is a wide agricultural plain in
central Sweden situated about 15 km SE of Orebro
in the province of Néarke. To locate a very large ho-
mogenous field for the studies in this area Google
earth maps were used. Three suitable fields with
autumn crop were found. We chose a wheat field
at Morby estate between Asker and Odensbacken.
The field measured 450x900 m, thus with an area
of about 40 ha (Figure 1).

The selected field was one of the largest in the
province of Nérke 2016 and according to estima-
tions made using Google earth it belongs to the lar-
gest category in Sweden. Arable fields in Sweden,
even in plain areas, are usually divided into smaller
cultivation units by farm roads or ditches, clearly
visible on an aerial map. The study field is borde-
red by the county highway 52 in the south (Figure
1 and 2). East of the field is a gravel road and an
open ditch. Another similar field next to the east
border was sown with spring barley and the field
north of our study field with spring wheat. West of
the field is a quite large ditch, and on the other side
several smaller fields, most of them with spring
crop. The autumn crop at the study field was accor-
dingly more or less surrounded by spring crop. We
concentrated our observations to the central and
northern part of the field, as skylark activity was
estimated to be lower in the southern part, possibly
due to disturbance from the road. The spring crop
field east of the study field was partly used as an
area for comparison of crops growth, nest period
and stay after breeding.

In the study field there were five water regulation
wells clearly visible on the map and in the terrain
(Figure 2), which facilitated distance orientation.
A 2 m high hunting tower was already located at
the field edge, and a further two 1.5-2 m high ob-
servation towers were built using pallets (Figure 3).
Thus three observers could work simultaneously
from different places. We also put up sticks 100 m
apart along the gravel road (A—H) and the northern
border (1-4) marking endpoints of gridlines across
the field (Figure 2) to further facilitate orientation.

Only one solitary big oak was within the study
field in the south and a row of 5-8 m high broadlea-
ved trees or bushes were found at the north-western
side together with the larger ditch (Figure 2). In the
uniform study field there were a few (<5) small

Figure 3. Southern pallet tower along the gravel road. Ma-
riana Lapa is searching for nests. Autumn wheat to the left
and spring barley to the right.
Sodra utsiktsplattformen vid sék av ldrkbon. Héstvete till
vanster och varkorn till hoger.

(approx. 10 sq.m.) unsown patches, probably crea-
ted by some problem with the sowing machine. On
some areas the weed couch grass Elymus repens
was common and covered the ground. However, the
total area with this weed was less than one hectare.

In the study field unsown tractor tracks (called
tramlines in the UK) were present. The field had
been sown with a Viderstad Combi Rapid sowing
machine. A GPS steering device was used with
RTX support (Real-Time eXtended) to keep the
tracks straight and make them possible to maintain
throughout the season. The equipment produced
two unsown tracks every 24 m apart by leaving two
unsown rows at 0.125 m distance for each tractor
wheel (total theoretical width 0.375 m). The rub-
ber tyres were 0.30 m wide (Figure 4), i.e. there
were 0.3 m wide tracks twice every 24 m all over
the field resulting in an area share of approximately
2.5%. On each passage the existing tracks were
somewhat widened, and the weeds on the ground
together with some crop stems were pressed down
by the wheels at the track edges, becoming com-
pressed (Figure 4). The field was fertilized four
times starting on 20 April and sprayed once each
with herbicides (against weeds) on 29 April and
with fungicides on 15 June to fight crow rust Puc-
cinia coronate and filamentous fungus Mycosphae-
rella graminicola. The last passage was on 15 June.
Hence, a tractor passed over the field a total of six
times before the end of June. In the spring crop the-
re were also tramlines and several tractor passages.
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Figure 4. Unsown tractor track on 16 June after the sixth tractor round 15 June 2016. Note the unsown ground and some com-
pressed straws of wheat from the sides of the row. The smaller image shows the tractor with trailer.

Osdtt traktorspar 16 juni efter den sjdtte traktorpassagen 15 juni 2016. Notera den osadda marken och nagra fran radens sidor
nerpressade stran av vete. Lilla bilden visa den aktuella traktorn med vagn.

Methods
Skylark observations

In total, approximately 80 man-hours of observa-
tions in the autumn crop were carried out during
17 days between 30 May and 19 June 2016, thus 17
out of 21 available days. This period was chosen to
begin when we judged the skylarks to have started
intensively feeding the chicks and ended when no
more nest feeding activities were going on.

The height of the crop in the wheat field was
measured by holding a one metre long stick hori-
zontally at the top of the stems and then measur-
ing the distance to the ground. The measurements
were done on 10 days during the period 30 May—30
June, measuring five representative height values
and calculating a mean per day.

A main interest was to estimate and record ap-
proximate nest locations, the distances between
nest locations and foraging sites, and the type of
foraging habitat chosen. At first skylark nests in
the autumn wheat with active feeding during an
observation shift were observed. After about three
foraging trips an exact direction (using a spotting
scope) and an approximate distance to the nest was
recorded. The distance estimate was facilitated by
subtle variation in the vegetation along the actual
direction. Each foraging trip was characterised as
on one of the following:
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A complete foraging trip including starting a
flight from the nest for search and returning with
food in the bill to the nest.

A flight out from the nest ending with a drop to
the ground in a foraging area or a skylark just lea-
ving to disappear out of the foraging area (flying
out from the same area several times).

A flight back from the foraging area to the nest
with or without visible food in the beak. This most-
ly happened at shorter foraging distances.

That feeding had taken place was demonstrated
by a lark landing in the vicinity of the nest with
food in the beak and a lift out from the nest posi-
tion afterwards, very often with a visible dropping
in its bill. Many larks landed a small distance away
from the nest on small open patches, see Appendix
1. A foraging trip lasted often up to 20—40 minutes
on the ground searching for food and birds spent
1-5 minutes at the nest when feeding the young.
After about 40 minutes of not seeing any lark we
regarded the bird as lost.

We also visited 6 nests, selected at random, to
check the nests’ condition and offspring develop-
ment. The selected nests had different distances to
the field edges.

To find out where skylarks gathered at the end of
the first clutch breeding period we searched both
fields (autumn wheat and adjacent spring barley,



Figure 1) by walking the unsown tracks to flush
skylarks on 23 June, starting 0800 and ending
1600. Two people (ML & MP) spent a whole day
walking 35 km (2x17.5 km) and searched for sky-
larks. The search started with tracks close to and
along the gravel road and continued successive-
ly farther away from the road (Figure 2). During
this search we also recorded singing skylarks that
would indicate territory claiming for starting up a
new clutch.

All possible nest predators passing over or close
to the study field were recorded during all observa-
tions of skylarks.

Ground dwelling invertebrates

At Kvismaren a study of Ortolan Bunting Emberiza
hortulana has been going on since 2009. With the
intention to examine supply of food for that species
in agricultural landscapes, a study was carried out
in 2012 with collection of ground dwelling inverte-
brates in different foraging habitats. These inverte-
brates are also the main food for skylarks.

Presence of ground invertebrates was surveyed
using pit fall traps that consisted of plastic cups
(height 100 mm, width 70 mm) dug down to the
ground surface and filled at the bottom with some
water containing detergent. We used 5 traps within
some 25 sq. m. each in 5 different habitat types (in
total 25 traps): (1) unsown field (set aside), (2) a 2
m unsown strip along spring crop field, (3) at the
shoulder of the gravel road, (4) oat field, and (5)
potato field. The trap sites were situated in a simi-
lar part of the Kvismaren valley about 5 and 6 km
from the study field of 2016. There were 3 collec-
tion rounds, on 18-22 May, 6—10 June and 24-28
June. The results are briefly presented here as they
are relevant for the discussion of the food search of
the skylarks.

Tractor tracks in Swedish autumn crop

In order to collect information on the occurrence of
pre-prepared tractor tracks in Swedish grain fields,
a 500 km car drive was carried out on 1 August
2016 through the provinces of Sormland, Nérke,
Vidstmanland and Uppland. All grain fields border-
ing the road were checked for presence of tractor
tracks of different kinds (pre-prepared or created
when fertilising or spraying). The harvest of au-
tumn wheat (and triticale) was just about to start.

Results
Crop height

In the study field the wheat stems grew from 0.45 m
on 30 May, 0.75 m on 13 June, 0.80 m on 19 June
and to 0.90 m on 30 June. The spring barley next to
the main study field was about 0.2 m lower on 30
June.

Distribution of nest in the study field

A compilation of the grid cell nest notations is shown
in Figure 2. Judged by this about 20 nests were in-
volved in the study, during one or several days. The
figure also shows that the nests appear to be random-
ly spread in the northern and central part of the field.
However, in the south and south-western corner with
no observation tower and closer to the highway, few
or no nests were observed or searched for. No clear
aggregation of nests is apparent, neither along the
borders of the field or in the centre.

Visited nests

We visited randomly selected nests, three nests in
autumn crop (calculated start of egg laying: 18, 21
and 23 May) and three in the adjacent spring crop
(calculated start 13, 17 and 19 June) to check nest
condition and development of the young. All nests
had been built on flat ground in the crop a small
distance away from unsown tractor tracks. Not far
away from most nests we often found small patches
of open ground (Appendix 1). The mean number of
young was 3.66 and the nestlings were 6-9 days old.
All clutches appeared to be developing normally.
When approaching the nest, the young first hid in the
nest cup but when disturbed and handled they were
quick to try to escape.

Utilisation of tractor tracks, perches in the field
and farm roads

Many of the larks were observed to use the unsown
tractor tracks when they were landing in the field,
both to forage and to deliver food to the nest (Ap-
pendix 2). Early in the season, when the crop was not
so high and the tracks therefore were not so distinct
it was hard to see if the larks were using the tracks
to land. But later in the season when the crop got
higher and denser it was obvious that the tracks were
utilised (Figure 5). The field was both fertilised and
sprayed 15 June by use of a tractor going twice in the
tracks. During the passage the tracks were somewhat
widened by the wheels through pressing down of
some vegetation (Figure 4), which might be of sig-
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Figure 5. Estimated distances for food search during June 2016. Red bars indicate use of tractor tracks.
Uppskattat avstand for fodosok olika dagar i juni 2016. Réda staplar indikerar utnyttjande av traktorspar.

Table 1. Number and biomass of invertebrates collected in 2012 with pit fall traps (plastic cups) dug down to ground surface
in five different farmland habitats (5 pitfall traps in each) in the Kvismaren valley.

Antal och vikt for ryggradslosa djur fangade i Kvismaren 2012 med fallfillor (plastglas) nergrivda till markytan, fem fillor i
vardera av fem olika habitat.

Unsown Unsown  Shoulder of Spring

Catching round field edge gravelroad crop, oats Potatoes Sum
Osddd Viigkant, Vdrsdd,

Fangstomgdng Osatt falt  dkerkant grusvag havre Potatis S
Round 1, 18-22 May Omgdng 1
Number of individuals Antal individer 163 82 372 121 70 808
Weight in grams Vikt i gram 8 8 6 4 11 37
Round 2, 6-10 June Omgdng 2
Number of individuals Antal individer 61 48 125 81 154 469
Weight in grams Vikt i gram 5 6 9 9 13 42
Round 3, 24-28 June Omgdng 3
Number of individuals Antal individer 69 61 132 65 70 397
Weight in grams Vikt i gram 8 9 8 7 7 39
Sum; individuals Summa individer 293 191 629 267 294 1674
Sum; weight in grams Total vikt i gram 21 23 23 20 31 118
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nificant importance to the larks’ activity. Small open
patches, due to irregular sowing for example, also
occurred near nesting places (Appendix 1). Further-
more, at each water regulation well in the study field
a small marker sticks could be found. These sticks
were used by the birds for perching and also to sing.
Several observations were made of birds using the
water regulation well areas to land on the field both
to access the nest and to forage for invertebrates.

The gravel road to the east was used as a resting
(mainly in the afternoon, see “Flush study”) and for-
aging area, particularly after the young had fledged
and breeding was about to cease in the autumn crop
field. A grassy farm road bordering the study field in
the north was used for foraging, particularly at the
end of the breeding period when the spring crop was
also quite high.

Foraging behaviour and distance

During the period 30 May—19 June a total of 84
foraging trips were recorded (presented in detail in
Appendix 2). For 61 of the foraging trips we could
identify specific foraging places. Skylarks searched
for food both within and outside the autumn crop to
about the same extent (Appendix 2). Of the observed
foraging places, 27 (44%) were situated within the
wheat field and 22 (36%) in surrounding spring crop,
and the remaining 20% outside along the farm roads.
Regarding the outside foraging places, two were ob-
served for skylarks finding food on the gravel road
and 10 in the grass on a farm road at the northern
border of the study field.

The unsown tractor tracks were used in the later
part of the nesting season (Figure 5, indicated by
red bars). Over the period 30 May—19 June the nest
feeding activities in the autumn crop gradually de-
creased with date. After 13 June when the swords
reached 0.75 m in the autumn wheat field a higher
share of the larks was observed in that field in and
around the tractor tracks (Figure 4). (The spring crop
had at that time also grown fairly high.)

The estimated foraging distances in June varied
from finding food close to the nest up to 550 m (Fi-
gure 5). The mean foraging distance in our study was
203.6 m, SD=70.7 m, N=56. Out of the observed fo-
raging trips, 13 (22%) were estimated to be over 300
m with the longest being 550 m.

Invertebrates

Skylarks feed on small invertebrates found on the
ground or in the ground vegetation (Smith et. al
2009). A total of 1 674 individuals of ground dwell-

ing invertebrates, with a total weight of 118 grams,
were identified using pit fall traps (Table 1). The
abundance and biomass of invertebrates was mod-
erately varying between habitat types and over time
(Table 1). The number of individuals decreased from
collection round 1 to round 2 and 3, mainly at the
roadside habitat. The biomass expressed by weight
varied between habitat types from 21 to 31 gram.

Flush study

In total 35 skylarks were observed during the flush
study on 23 June (after the first clutch had fledged).
In total 5 larks were flushed from the autumn crop
and 8 from the spring crops. All larks were flushed
from the unsown tracks in both fields with some
droppings also being found in these open rows. Be-
tween the tracks additional larks may have dwelled,
but remained unflushed, as the tracks were specifi-
cally used as walking paths during flushing. In ad-
dition, 1013 skylarks were seen actively flying over
each field. The activity of the skylarks decreased
after midday and many were seen resting by sitting
on the gravel road. Six birds were flushed by the car
there when leaving the area. As the fields are of equal
size (about 40 ha) the figures are comparative. Dur-
ing the flush study on 23 June no skylark song was
heard in the area (during 8 hours of field work), indi-
cating that territories for a second (or replacement?)
clutch were not defended at that time.

Predators

Only one observation of an attempted predation
event was made. It was a marsh harrier Circus aeru-
ginosus unsuccessfully tried to catch a skylark. Ho-
wever, several potential predators were seen foraging
in the field, such as fox Vulpes vulpes, marsh harrier,
short-eared owl Asio flammeus, hooded crow Corvus
corone cornix, jackdaw Corvus monedula, kestrel
Falco tinnunculus and hobby Falco subbuteo. A pair
of marsh harriers were breeding in a pond close to
the SW corner of the field (visible in Figure 2), and a
hooded crow was seen several times perching in the
southern tower. The two latter species were observed
on a daily basis. No smaller mammals such as hed-
gehog, ferret, weasel, mink, cat, etc. were observed
in or even in the vicinity of the study field.

Tractor tracks in fields of central Sweden

Today the share of sowing machines having the func-
tion to leave rows unsown in conventional farming is
estimated to be approximately 90% (Lennart Kars-
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son, senior service supervisor at Vaderstad Ltd.).
The car survey on 1 August 2016 showed that about
75% of the surveyed grain fields along the highways
had tractor tracks. Fields without tracks were mostly
organic fields, spring oats and spring barley fields.
Almost all wheat fields had tracks, both autumn and
spring wheat. In most autumn sown fields, the tracks
were unsown and were clearly visible. There were
also some spring wheat fields where green grain
grew in the tracks indicating that no unsown rows
had been prepared in advance.

Discussion
General

The skylark dominates the sky over open agricul-
tural plains. This species is independent of song
posts and avoids all forest edges and tree islets (Piha
et al. 2003). It is the only common bird species in
Sweden dedicated to wide open farmland. The sky-
lark is an excellent flyer. In spring the male claims
territory by singing for hours (Donald 2004). No
other bird utilises uniform arable land to the same
extent. It avoids fields smaller than about 10 ha (ca.
325 times 325 m) and chooses nest places at least
100-200 m from forest edges (Piha et al. 2003).

In 2014 grassland covered 45%, spring crop
23% and autumn crop 17% of the farmland area
in Sweden (Jordbruksverket). The skylark is faith-
ful to its breeding site from previous year (e. g.
Delius 1965). Independent of the farmer’s cultiva-
tion intentions of the actual spring the faithfulness
is strong. If it is silage the whole reproduction of
the year will be spoiled (Jenny 1990, Sondell et al.
2016). Autumn crop is also a crop that has been
disputed. Is it good or bad for the larks? Do sky-
larks have difficulties reproducing in this type of
crop that tends to be both high and dense? Results
from England clearly indicate that autumn crop is
too high, too dense and covers too cohesive an area.
Measures there are thus necessary to maintain the
population (Donald & Vickery 2000, Morris et al.
2004)!

Distribution of nests, foraging behaviour and
distance

We estimated that around 20 skylark nests were ac-
tive in the northern, central and eastern part of the
field (Figure 2). The density of nests was thus of
the same magnitude as in the territory studies 2015
(about 80 territories per km* Sondell et al. 2016).
These data indicate that the large uniform area did
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not at all restrain the larks from breeding (Figure 2).

The study result shows that search for food at
distances over 300 m was regular (mean distance at
least 204 m) and up to 500 m was not uncommon
(Figure 4), and that the larks searched for food both
within and outside the autumn crop to about the
same extent (Appendix 2). As there are very few
fields suitable for autumn crop with areas larger
than our study field practically all fields in Sweden
are available for nesting by skylarks being able to
search for food outside the field. Our study field
was, as mentioned, among the largest in the pro-
vince of Nirke, and the situation is almost the same
in other provinces according to Google earth. As
the skylark population was relatively dense in the
actual field (about 80 pairs per ha) the reproduction
is obviously normal despite long feeding distances.

Tractor tracks

We noticed that when the crop grew higher the un-
sown tractor tracks played an increasingly impor-
tant role as resting and food search habitat. In the
study field these tracks covered about 2.5% of the
total area. Another positive effect is that the tracks
hosted a limited amount of weed at the ground,
probably because of the shade and the compres-
sion from the tractor wheels (Figure 4). Weed may
sometimes grew very dense where there is enough
sunlight (and water supply which varies over time
and years with the precipitation) and could poten-
tially prevent the skylarks from finding inverte-
brates at the ground.

Negative effects of the tracks may be that they
serve as corridors for smaller mammalian preda-
tors. Predator pressure was judged to be low in the
study area. The visited nests were placed well off
the tracks except one lying right between the two
wheels. Nests placed in the actual tracks will be
destroyed by the wheels early in the season.

Abundance of food

The study conducted with pitfall traps in the Kvis-
maren valley 2012 shows that there are plenty of
invertebrates, independent of type of farming habi-
tat. Therefore, the main question is whether the
invertebrates are accessible for the skylarks or not
(Menz 2008). The food is easier to catch on open
ground or in low grass along roads, on open patch-
es in the fields and along the tractor tracks when
the crop stems grow higher. In areas of dense veg-
etation, the food is more difficult or impossible to
extract. Our data indicate that there is food every-



where, but critical for foraging success is to find a
foraging area where it is possible to extract.

Breeding period and number of clutches

The issue about how many successful clutches the
skylarks produce and its relative contribution to the
production of young in a specific year is crucial for
the long term population development of the species.

A breeding cycle covers about 45 days including
(re)start with nest building (Donald 2004, Sondell
et al. 2016). After 26 days it is possible to ring
the young. The first ringing takes place in central
Sweden during the last few days in May when the
young are about 6 days old (data from the Swe-
dish Bird Ringing Centre analysed by Sondell et
al. 2016). Thus the breeding starts with nest buil-
ding on average 1 May, egg laying around 5 May.
A second clutch is possible and it will start around
15 June and end 30 July. More likely than a true
second clutch a first failed clutch is followed by a
replacement clutch. See Figure 6 for a sketch on
the timing of the breeding cycle. In spring crop the
start of breeding is delayed compared to autumn
crop until the growing crop hides the nest as no
nests are placed on open soil.

The issue about number of clutches can also be
elucidated by the 2015 studies at Kvismaren (Son-
dell et al. 2016). In the large silage field (50 ha hou-
sing about 40 pairs) all nests were destroyed on 8
and 10 June by the harvest. An inventory on 7 July
showed 0.31 and one on 17 July 0.17 song territori-

June July

es per hectare compared to 0.83 per hectare in May.
Although the larks had got the nest destroyed when
having only half grown youngsters in the nests their
willingness to start a replacement clutch was low.
Most probably only part of the 20% (theoretically
8.5 pairs) that were singing again on 17 July fulfil-
led a replacement clutch.

To understand the timing of breeding it is also
essential to know the start and length of the moult
period. The period of primary moult for skylarks in
England is 60 days (in Lincolnshire; Davies 1981)
or 58 days (Ginn & Melville 1983) and starts, as
for most passerines, directly after breeding in July
and ends in the middle of September. No moult
data on skylarks is accessible from Sweden but a
common species at Kvismaren living in the same
farming areas is the yellowhammer Emberiza citri-
nella. The moult periods are fairly compatible. Its
primary moult is of the same length as for skylark,
or 58—60 days in England (Ginn & Melville 1983)
and in Sweden, a complete wing moult (primaries
and secondaries) is carried out in 67 days (611
birds studied 19762015, Kvismare Bird Observa-
tory, unpublished data). The yellowhammer moult
at Kvismaren starts on average on 18 July and is
finished around 25 September. (Later in the year if
access to invertebrates for building new feathers is
scarce.) According to the accessible data only a mi-
nority of the yellowhammers are able to start a true
second clutch in the middle of June as it will not
be finished until the end of July. The timing agrees
with that of the skylark (Figure 6).

August September

Time for replacement

I Moult (yellowhammer) |

[ “Spring seed, clutch 1

| Replacement j

Moult (yellowhammer) I

| Main ringing period |

I All ringing period

Figure 6. Schematic view of timing of breeding and moult for skylarks in Sweden. Nest building, egg-laying, incubation and
feeding young takes about 45 days. The period for moult is assumed to be identical with that of the yellowhammer, which is
67 days. Ringing periods for skylark nestlings according to Swedish Bird Ringing Centre.

Principskiss over tidsatgangen for sangldirkans héckning och ruggning i Sverige. Bobyggnad, dggldggning, ruvning och ung-
matning tar ca 45 dagar. Ruggningsperioden som antas vara densamma som hos gulsparv dr ungefir 67 dagar. Ringmdirk-
ningsperioderna for boungar av sangldrka dr hérledda fran Ringmdrkningscentralens data.
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Timing of breeding

As discussed above the reproduction of skylarks
in Sweden mainly relies on the output from the
first clutch as for most other passerines (Sondell
& Schilt 1985, Sondell 1987, 1993, 2000, Sondell
& Nielsen 2015). A second clutch is, as discussed
above, less likely in Sweden. Most passerines have
only one clutch. Judged from the moult card ar-
chive at Kvismare Bird Observatory (13 000 cards
1973-2016) and so far published data, they have
time only for a replacement clutch if necessary
(Figure 6). UK reports on skylarks suggest that the
skylarks frequently produce several clutches each
year, probably because the predation pressure from
small mammal predators is high, and replacements
are regular (Morris et al. 2008, Buckingham et al.
2015). At Kvismaren the predation risk is prob-
ably lower and is mainly caused by birds (harriers,
crows etc.) as in the Czech Republic (Praus et al.
2010). Some nests may possibly be damaged by the
tractor wheels in unsown tracks.

The skylarks started to breed earlier in autumn
crop, compared to the spring crop adjacent to our
study field (median ringing date for our three nests
in autumn crop was 13 June and for three nests in
spring crop 7 July), as the plants there were able to
hide a nest earlier in spring. From a temporal point
of view, autumn crop is thus preferable as breeding
habitat compared to springs crop, as the young
may become independent at least 1-2 weeks ear-
lier (Hiron et al. 2012, Sondell et al. 2016). In the
summer of birth, the skylark young will carry out
a complete moult of body, wing and tail feathers.
The earlier such a moult takes place the better, as
the feather growth is dependent on nutrients from
invertebrates (protein). There are also many studies
stating that passerines starting the breeding cycle
earlier have higher reproductive success in terms of
fledged young, e.g. Perrins (1970).

May unsown tractor tracks replace skylark plots?

The technical function to leave tracks unsown was
first marketed by Vaderstad AB (Vaderstad Ltd) in
1984-1985, the biggest manufacturer of sawing
machines in Sweden with a market share of about
80% (Lennart Karsson, senior service supervisor at
Vaderstad Ltd). This function has successively been
more and more adapted by the farmers, by getting
both new sowing equipment and more sophistica-
ted steering devices (GPS/RTX). Previously the
tractor wheels only depressed the stems, and de-
pending of number of passages and the date during
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the growing season, the plants more or less recove-
red. The recovery was delayed as the stems in the
tracks matured later and were often still green at
harvest time. To harvest green grain increases the
moisture content of the crop and increases the dry-
ing cost. Therefore, unsown tramlines have gained
terrain in later years. Today most tracks in autumn
crop in central Sweden are unsown.

The solution in the UK to support skylark repro-
duction was to create skylark plots, recommended
by RSPB to cover about 0.5% of the fields to im-
prove the foraging habitat. The skylark plots are
promoted by saying that the breeding output dou-
bles, but this is true mainly in the later part of the
breeding season. For early clutches the lark plots
make little difference (Morris et. al 2004). In Swe-
den the first clutch is (as argued above) most signi-
ficant for the reproductive output.

The crop is probably lower and less tight in Swe-
den compared to England, and autumn crop covers
only 10-25% of the total farmland area, varying
between regions and years (Jordbruksverket). The
unsown tractor tracks in the study field covered an
unsown area five times larger than that recommen-
ded for lark plots and these tracks were also evenly
distributed over the field. Furthermore, lark plots
more often get covered with weed because they
are exposed to more intense light at ground level,
in comparison to the tractor tracks (own observa-
tions).

Later in the season when the crop had grown
higher, we observed that the tracks were frequently
used (Figure 5), probably both for feeding, resting
(flush study) and to get easy but hidden access to
the nests. The study therefore indicates that skylark
plots may not be needed at all on farmland in Swe-
den where nowadays unsown tracks are present in
most fields.

Resources today earmarked for conservation of
skylarks are in my view put to best use in efforts to
reduce the disastrous loss young of skylarks, and
many other farmland bird species, when harvesting
silage fields (Sondell et al 2016). More research is
needed to find the best methods to do this.
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Sammanfattning
Inledning och syfte

Séanglarkan dr Sveriges tjugonde vanligaste art och
den storsta forekomsten finns i de stora slittbyg-
derna. Aven om arten ir vanlig si visar invente-
ringar att den minskat under flera decennier. Fran
England har rapporterats att arten inte trivs i host-
sad eftersom den dr for téit for fodosok och numera
s&s Over stora sammanhingande arealer. Ar 2015
genomfordes studier i Kvismaren som visade pa en
relativt tdt larkstam (ca 80 par per kvadratkilome-
ter) men ocksa pa att alla larkor som hdckade i vall-
odlingar fick sina bon forstorda av den tidiga ho-
skorden. I varsdden verkade hickningarna forlopa
normalt. Frdgan om &terstod var hur det gick med
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hickningarna i hostsdd i Sverige representerade av
omradet runt Kvismaren.

Syftet med larkstudierna 2016 i Kvismaren var
alltsd att undersoka hur hidckningarna lyckades i
hostsdd. Har vi samma problem som i England? In-
tressant var att se hur langt sangldrkorna tvingades
flyga for att finna foda och om det var nagon prin-
cipiell skillnad 1 host- och vérsdd. En 2012 genom-
ford studie av tillgangen pa ryggradsldsa markdjur,
som dr del av fodotillgdngen for larkorna redovisas
ocksé har.

Studieforutsdttningar

Kvismardalen dr en sammanhallen sléttbygd ca 15
km SO Orebro. Via Google earth lokaliserades det
storsta tillgéngliga hostvetesféltet i Kvismardalen.
Det var beldget pa Morby egendom mellan Asker
och Odensbacken (Figur 1). Féltet var pa 40 hektar
(450%900 m) och valdes for att studera pa hur langt
hall ldrkorna kunde soka foda. Filtet visade sig
vara bland de storre i landet, vilket framgick vid ett
kartsok som genomfordes i dvriga slittbygder. Det
stora vetefiltet i MOrby var omgivet av varsiddesfilt
och grinsade i soder till lanshuvudvig 52. Faltet
var homogent och enformigheten brots bara av ett
enda trdd och fem rensbrunnar, markerade med
képpar (Figur 3).

Féltet hade hosten 2015 satts med en Viderstad
Combi Rapid samaskin, mérket dr marknadsledan-
de. Pé filtet gjordes vid sadden tva traktorspar pa
24 meters avstand genom att 2+2 rader inte sad-
des. Traktorn skulle sedan f6lja dessa spar nésta
var och navigerade da med hjilp av GPS och med
RTX-stod (markkorrektion). Pé sa sitt erholls raka
sarader som traktorn ocksa kunde f6lja hela véxt-
perioden 2016. Tva ganger tva sarader stingdes av
(teoretiskt 0,375 m per hjul) for att erhélla osadda
spar at traktorn som hade 0,3 m breda déck (Figur
2). Filtet sprutades med biocider tva ganger och
gddslades med fyra mindre givor for att godsel inte
skulle lakas ut till grundvattnet.

Studiemetodik

For orientering sattes stakkdppar upp langs filtets
Ostra och norra kant. Dartill fanns de fem brunnar-
na for vattenreglering pa olika avstand (Figur 2).
Fran tre plattformar skapades bra utsikt 6ver faltet
(Figur 3). Totalt 80 mantimmar spenderades pa att
folja larkorna. Studien utfordes perioden 30 maj till
19 juni da matning av ungar pagick i stor omfatt-
ning. Hojden pa sddesstrana mittes tio ganger un-
der juni ménad. Sddens strahdjd dkade fran 0,45 m
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den 30 maj, 0,75 m 13 juni, 0.8 m 19 juni och till
ndstan 0,9 m den 30 juni. Vid observationerna var
det viktigast att bedoma matningsaktiviteten och
notera bonas ldgen, ldngden pd fodosdksrundorna
och i vilken typ av vegetation larkorna sokte foda.
Varje observationsdag (17 av 21 tillgdngliga dagar,
80 mantimmar) sokte observatdrerna slumpvis
upp ett eller flera larkbon med stor aktivitet och
noterade var pa akern boet lag (exakt riktning med
tub och bedomt avstind). Efter tre matningar och
dérpa foljande uppflog var detta i regel faststillt.
Sedan registrerades fodosok om nagot av foljande
tre kriterier var uppfyllt:

Komplett fordosoksrunda inkluderande att lar-
kan lyfte fran boet, landade i fodosdksomradet och
atervande till boet med foda.

Larkan lyfter fran boet och landar i fddoséksom-
radet eller forsvinner 14ngt bort. Detta géllde mes-
tadels pa langa hall.

Larkan kommer flygande fran fodosoksomradet
och landar vid boet. Detta hinde oftast pa kortare
avstand.

Sex bon besoktes for att konstatera hackningsut-
fallet. Studierna avslutades med ett eftersok av var
larkorna holl till i omradet den 23 juni, da hick-
ningen beddmdes vara i stort sett avslutad. En pro-
menad ldngs traktorsparen i bada félten foretogs,
totalt ca 35 km (2 observatorer gick vardera 17,5
km).

Redan 2012 gjordes en studie for att studera i
vilka habitat det fanns mest ryggradslésa djur som
kunde vara lampliga som foda for bl.a. sanglérka.
Fem fillor i form av plastglas grivdes mer i fem
biotoper: osétt filt (trdda), osadd kant lidngs falt
med varsdd, pa kanten av grusvig, i havrefélt samt
i potatisfélt. Tre fangstomgangar genomfordes i
varje biotop 1 maj—juni.

Den 1 augusti gjordes en 500 km lang biltur ge-
nom Mellansverige for att undersoka frekvensen
traktorspar i akrarna. Alla akrar intill vigen kon-
trollerades. Skorden av hostvete skulle just starta.

Resultat

Antalet observerade fodosok redovisas i tabell 1.
Totalt har 84 matningar registrerats fran 61 platser,
27 inom hostsiddesféltet och 22 utanfor i vérsid.
Dartill kommer 2 pa grusviagen och 10 i grds pa
en korvdg mellan 8krarna. Alltsd var 45 procent
av fodosoket inom hiackningsfiltet, 35 utanfor och
20 ldngs végarna i kanten av studieféltet. Avstan-
det var i medeltal minst 204 m. 22% beddmdes
till langre &n 300 m och det langsta till 550 m. Ef-
ter den 13 juni da vetestrana natt 0,75 m sags en



6kande andel av ldrkorna i vetefiltet hélla till i och
omkring traktorsparen (Figur 5).

Fordelningen av bon pa studiefdltet framgér av
Figur 2. Troligen var ca 20 bon foremal for vara
studier under en eller flera dagar. Bona ar utspridda
over hela filtet utan tydliga aggregeringar i nagon
del. Vi kontrollerade 6 bon varav tre lag i hostsad
och tre i varsdd intill. Utifran véra stickprov av
bobesok bedomde vi att bona utvecklades normalt.

Manga larkor noterades anvinda traktorsparen
for fodosok, vila och dold vig till boet. I borjan
av matningsperioden var det svarare att se hur lér-
korna rorde sig i féltet i forhallande till spéren.
Nir strana blev hogre blev det ldttare och den sista
veckan blev spéren allt viktigare. Vid inventeringen
den 23 juni stottes alla larkor frdn traktorspar, men
eftersom traktorsparen anvindes for att gd genom
féltet, finns det en mojlighet att larkor kan ha und-
gatt att stotas om de befunnit sig utanfor sparen.
Studien resulterade i att 5 larkor flog upp ur hostsé-
den och 8 ur den nérliggande varsdden. Dessutom
sags 10—13 ldrkor i luften Gver vartdera féltet.

Traktorn gjorde sex Overfarter, tvd for sprutning
och fyra for godsling vilket gjorde att sparen holls
uppkorda (Figur 4). Férutom i sparen hittades sma
Oppna ytor i ndrheten av bona (Appendix 1).

Fangade ryggradslosa djur redovisas i tabell 1.
Dir framgar att det fanns ungefér lika stora méng-
der potentiella bytesdjur oberoende av typ av mark-
underlag pa Kvismarslitten.

Hacknings- och ruggningsperiod redovisas 1 Fi-
gur 6. En hickningscykel ticker ca 45 dagar inklu-
sive bobyggnad. Via ringmérkningsdata gar det att
ungeférligt hdrleda ldrkornas hackningsstart i mel-
lersta Sverige. Efter 26 dagar dr ndmligen larkung-
arna mirkstora (6 dagar). Hackstart sker alltsd ca
1 maj. Om en andrakull liggs kan den i medeltal
startas tidigast 15 juni och vara klar 30 juli. Troli-
gare dr att en ersdttningskull 14ggs om forstakullen
misslyckas (Figur 6).

Ruggningen av sanglarkans handpennor tar i
England 58-60 dagar och startar direkt efter det
att hickningen dr avslutad. Fran Sverige finns inga
ruggningsdata men for gulsparven, som finns i un-
gefdr samma biotop har vi fina data. Gulsparven
ruggar lika fort som sanglarkan i England och i
Kvismaren tar hela vingruggningen (handpennor
och armpennor) 67 dagar i medeltal. Gulsparven
startar rugga i medeltal 18 juli och &r klar 25 sep-
tember. Bara en mindre del av gulsparvarna be-
doms alltsa teoretiskt kunna starta en ren andra-
kull. Tidsschemat dverensstimmer sannolikt med
sanglarkans.

Tankbara predatorer observerades i begrinsad

omfattning. Vanligast var krdka och brun kérrhok.
En kdrrhok sdgs vid ett tillfédlle jaga en sidnglarka
utan framgang.

Studien fran bil ldngs huvudvéigar i mellersta
Sverige for att bedoma frekvensen traktorspér i
sddesfilten visade att ca tre fjardedelar hade trak-
torspar. Det var fdlt som odlades ekologiskt men
ocksé vissa félt av varsdd av havre och korn som
saknade spar.

Diskussion

Sanglarkan dominerar den Oppna slitten och av-
skyr skog. Den ér en utmirkt flygare och kan pa
véaren hdvda revir sjungande i luften under manga
timmar varje dag. Vid studier i Kvismaren 2015 vi-
sade det sig att hackningar i vallodling forstordes
av den tidiga ensilageskdrden medan hickningarna
i varsidd utvecklades normalt (fyra bon kontrolle-
rades). Frdn England har det kommit signaler om
att hostsdden utgor ett mindre bra hickningshabi-
tat darfor att den dr hog och tit och ticker stora
sammanhiingande akerarealer. Atgirder i form av
larkrutor behovs. Fragan dr hur forhallandena ar i
Sverige.

For studien valdes ett mycket stort falt, detta for
att studera pa hur langt avstand sangldrkorna kun-
de himta foda. Dér hickade ménga par sanglérka,
uppskattningsvis ca 30 par. Den stora homogena
ytan hindrade inte ldrkorna att hdcka — tvirtom! Vi
noterade att 300 m provianteringsavstand var nor-
malt och i vissa fall flog ldrkorna en halv kilometer.
Larkorna sokte dock foda inom och utom filtet i
ungefdr samma utstrickning. Nér sdden blev ho-
gre koncentrerades fodosoket till traktorsparen dar
marken fortfarande var dtkomlig och relativt dppen
(Figur 2). Sparen utgjorde 2,5% av den totala area-
len av det studerade filtet.

Var studie av ryggradslosa smadjur visade att
dessa, som potentiell foda, forekom ungefir lika
talrikt 6ver hel jordbruksmarken. Fragan ar alltsa
inte framst tillgdngen till bytesdjur utan om dessa
ar atkomliga for larkorna eller inte. I kortare vege-
tation som traktorspar och vigkanter dr det givetvis
lattare att hitta foda.

Tidsatgangen for hackning och ruggning ar sche-
malagd. Eftersom en hdckningscykel tar 45 dagar
och forst kommer igang omkring 1 maj och rugg-
ningen troligen tar ca 67 dagar dr det osannolikt
att sanglarkan normalt genomfor tva hiackningar
inom studieomradet. Diaremot hinns troligen ofta
en omlidggning med om boet prederas (Figur 6).
Sanglarkans aktivitet pa félten gar ocksa enligt
vara observationer snabbt ner i slutet av juni. Vid
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inventeringen 23 juni sjéng inga revirhdvdande
sanglarkor. De faglar som hickar i hostsdd kan ge-
nomfora hackningen minst 1-2 veckor tidigare &n
paren i varsdd. Att f4 ungarna tidigt flygga ar alltid
en stor fordel for mindre tittingar.

Mojligheten att ldmna osadda traktorspar har
funnit 1 ca 30 ar i Sverige. Sddana osadda trak-
torspdr erbjuder ldrkorna fem génger s stor areal
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Oppen jord (eller lag vegetation) pa sddesfilten
jamfort med anlagda larkrutor. Dock finns idag
inga publicerade svenska data pa hickningsfram-
ging for sanglirkor i hostsdd med lérkrutor jim-
fort med enbart traktorspar. Jag anser att sanglar-
kan bést skulle gynnas genom att forsoka minska
forlusterna vid tidig skord av vallodlingarna. Hur
detta bor g till maste studeras vidare.



Appendix 1

Location of two Skylark nests in 2016 at Morby, Kvismaren valley
This Appendix was written by Lei Stanley Tang

In June 2016 I have found three nests of the Skylark in autumn crop at Morby. All three nests were well
hidden at the root stems of the crop (wheat), surrounded by tall stalks. Very close (0.1-0.5 m) to each nest,
I found small patches of openings which were on average at 0.5-1.0 meter in diameter. Droppings from the
adults were easily visible at two of the three nests (Figure 7). During the feeding observations we noticed
that adult skylarks usually land at locations nearby the nest and lift straight from the nest after feeding the
chicks (Donald 2004). Consequently, I suspect that the observed open patches near the nests were used
as landing platforms or roosting sites. It is also possible that the larks used the ground patches to prepare
(kill) caterpillars or larvae before offering them to the young. In addition, the openings may also be used
as navigation landmarks for the adults to find their nests through the homogeneous field.

nd its

&

Figure 7. Photos showing open patches observed near two of the skylark nests. Yellow dots indicate the nest locations
size and red circles mark the open patches.
Foton som visar dppna flickar intill tva bon av sanglirka. Gula fliickar indikerar bon och réda cirklar Sppna fiéckar.
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Appendix 2

Observations of skylarks feeding nestlings 30 May—19 June 2016, breeding in autumn wheat. Each row (n=61) gives the number of consecutive trips
to the same foraging place, location of the nest according to Figure 2, distance between nest and foraging place, and the habitat of the foraging place.
Observationer av ungmatningar 30 maj—19 juni 2016 for sangléirkor som héiickade i ett histvetefilt. Varje rad (n=61) anger antal vindor i foljd till
samma fodoséksplats, boets beldgenhet enligt Figur 2, avstand mellan bo och fodoséksplats samt fodosoksplatsens habitat.

Nestin = No. of Flight |Place forforaging Fédosdksplats Nestin = No. of Flight Place for foraging FédosGksplats
Date square turns | distance Autumn Spring Farm road In tracks Date square turns | distance Autumn Spring Farmroad In tracks

Datum Boiruta Vdndor Avstind @ Host Vdr  Gdrdsvdg ispdr Datum Boiruta Vindor Avstind = HGost Vdr  Gdrdsvdg ispdr
30 May A2 1 ? X 7 June G2 1 400 Grass
30 may A2 1 ? X 7june D3/D4 3 450 X
31 May F4 1 ? X 8June ca 1 500 X
2June C1 1 250 X 8June c4 1 550 X
2June c4 1 300 X 9lJune Al 1 50 Grass
2 June c4 1 150 X 9June Ad 1 300 X
2June D5 2 150 X 9lJune B2/B3 2 150 Grass
2 June E1 1 250 Grass 10June = A4/B4 1 100 X
2June E3 3 400 Grass 10June A5 1 250 X
2 June Gl 1 100 X 10June A5 1 50 Grass
3June B1 1 ? Grass 10June A5 1 50 X
3June Gl 1 100 Grass 10June A5 1 100 X
3June Gl 1 200 X 10June A5 1 400 X
3June F1 1 50 Gravel 10June Ad 1 400 X
3June F1 1 100 X 12 June B3 1 100 X X
3June F1 1 100 X 12 June B2 1 300 X
3June F1 1 300 X 12 June B2 1 300 X
4june C2 1 ? X 12 June F3 1 100 X
4june Cc2 1 200 X 13June Ad 4 100 X
4june C2 1 400 X 13June F3/F4 2 100 X X
4june C2 1 400 X 13June F3/F4 2 300 X X
4june Cc2 1 150 X 13 June Ad 1 100 X X
4june Gl 3 150 X 14June = A5/B5 2 50 Gravel
4june Gl 1 150 X 14June = A5/B5 2 50 X X
4june F1/G1 1 50 X 14 June A5 1 100 Grass
4june F1/G1 1 150 X 15June D4 3 250 X X
4june F1/G1 1 200 X 17 June F3 2 150 X
6June Cc3 2 400 X 17 June F3 2 200 X X
6June B3 1 300 X 18June = D3/E3 1 150 X
6June Al 1 100 X 19June = D3/E3 2 150 X X
6June Al 3 50 Grass Sum Summa 84 27 22 12
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Shift in migration phenology of a wintering population of Dippers
Cinclus cinclus in northern Sweden

Forindring i fenologi hos évervintrande stromstarar Cinclus cinclus i norra Sverige

FRANK JOHANSSON, THOMAS BRODIN, DARIUS STRACEVICIUS &

EMIL FURSTENBERG-HAGG

Many organisms have been found to respond to global
warming by adjusting one or several aspects of their
ecology, such as timing of migration events, time at re-
production and size at maturity. We examined changes
in arrival and departure times, and age and sex ratios of
overwintering White-throated Dippers Cinclus cinclus in
northern Sweden, by comparing data collected in 1975—
1979 to a similar dataset from 2010-2014. Between these
periods, the average winter temperature had increased by
about 2°C. During the latter period the Dippers arrived
in their winter area two weeks earlier and departed three
weeks earlier. We found no change in age and sex ratios
during the study period.
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Introduction

Among birds, several effects of climate change have
been reported. There are good evidence showing an
earlier arrival to, and an earlier departure from the
breeding grounds, and these changes are associated
with a warmer climate (Hiippop & Hiippop 2003,
Cotton 2003, Moller et al. 2011). However, these
changes are not consistent among species groups.
For example, Jenni & Kéry (2003) found that au-
tumn migration had advanced in species overwinter-
ing south of the Sahara while those overwintering
north of the Sahara had delayed their departure. The
result of these studies also suggests that many birds
leave from and arrive to their winter areas earlier.
Some support for this has been found. For example,
Gordo et al. (2005) found that the climate at the win-
tering grounds had a stronger influence on the arrival
date to the breeding area than the climate changes
at the breeding areas. However, Thorup et al. (2007)
and Van Buskirk et al. 2009 found that autumn mi-
gration showed no strong and consistent pattern with
regard to departure time from breeding grounds.
More data on the arrival and departure time from
wintering grounds would therefore be a valuable

contribution for a better understanding of the year-
around migration phenology. In addition, there are
only few studies available that have focused on how
migration pattern changes in birds overwintering in
areas where winter temperature goes below 0°C for
shorter or longer periods. But studies on waterbirds
have shown that in these areas ducks have advanced
their spring arrival, and winter population densities
and species number of waterbirds have increased,
since the 1990s (Guilleman et al. 2013, Musilova et
al. 2015).

The White-throated Dipper Cinclus cinclus is an
interesting species for studying the possible effects
of global warming at wintering grounds because it
overwinters in areas with low temperature and its
wintering areas are well known (Fransson & Hall-
Karlsson 2008). The Dippers in our study belong to
the subspecies C. c. cinclus and breed primarily in
western Scandinavia. After breeding, the birds of this
sub-species usually migrate 400-750 km southwest,
south or southeast to their wintering areas (Anders-
son & Wester 1976, Lehikoinen & Hakala 1988, Vu-
orinen & Tyrberg 1994, Fransson & Hall-Karlsson
2008). In the wintering areas in northern Sweden,
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the average winter temperature (December—Febru-
ary) has increased with 2-3°C from 1961-1990 to
1991-2011 (SMHI 2015a). This increase in tempera-
ture might have affected arrival and departure date of
overwintering Dippers in the area.

Lundberg et al. (1981) studied the winter ecol-
ogy of White-throated Dippers in the province of
Visterbotten in northern Sweden, collecting data
from 1975-1979 on the arrival and departure time,
and age and sex ratios of overwintering birds. By
conducting a similar study, our main objective was
to determine if migration phenology of Dippers in
northern Sweden has changed during the last 35
years, in parallel to the increase in average winter
temperature. In addition, we compared the age and
sex ratios during this period. Lundberg et al. (1981)
found a tendency for females and juveniles to arrive
relatively earlier in the autumn, and it is interesting
to examine if this pattern has changed. We predict
that birds would both arrive at and leave their winter-
ing areas earlier because this would match the earlier
arrival and departure to breeding grounds that have
been found in several other species (Cotton 2003,

Figure 1. Map showing the study area and localities studied.
Karta éver studieomradet som visar undersékningslokalerna.
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Jonzén et al. 2006). We had no a priori predictions
for changes in age and sex ratio.

Methods

Lundberg et al. (1981) studied the winter ecology of
Dippers in three streams in the province of Vister-
botten: Angeré’ln (63°34°47”N, 19°50°9”E), Kvarn-
fors (63°58°13”N, 20°7°8”E), Norsén (64°15°29”N,
20°14°48”E), (Figure 1). For comparison with the
results reported in the 1970s, we conducted a similar
study in 2010-2014.

Lundberg et al. (1981) visited each location two
to three times per month from November to April
1975-1979. During visits, mist nets were used to
capture birds, and sex and age were determined ac-
cording to Andersson & Wester (1972) and Svensson
(1975). Wing length was determined with the maxi-
mum length method (Svensson 1975), and individu-
als with a wing length >94 mm were scored as males
and those <94 mm as females (Svensson 1975). Each
bird was also banded with a metal band. Visits once a
week during October and May revealed that no Dip-

1) 1 Norsén
2 Kvamnfors
3 Bubacken
4 Djupsundsbécken
5 Angerén




pers were present in the area during these months.
The absence of birds was determined by walking
along the streams at a stretch about 400-500 m. All
results presented in Lundberg et al. (1981), were
based on the number of birds caught and identified
through mistnet captures.

In our repeated study in 2010-2014, it was un-
fortunately not possible to study Dippers at all of
the same locations, because of limiting access at
the old sites. But one of the sites was the same as
in Lundberg et al. (1981). However, all locations
are in the same area in northern Sweden and within
a radius of 39 km. The locations in our study sites
were Djupsundsbicken (63°41°30”N, 20°23’13”E),
Kvarnfors (63°58°13”N, 20°7°8”E), and Bubidcken
(63°45°19”N, 20°12°31”E) (Figure 1). All streams
are surrounded by boreal forest, have a stream width
of about 2-5 meters, and stream bottoms that are
dominated by hard substrate consisting of a mixture
of sand, gravel, cobble and boulder. Stream order (a
measure of stream size and nutrient flow, Strahler
1957) varied between 1 and 2. First order streams
(1) are the outermost tributaries, which join together
to form a second order stream 2, and so on. The new
sites were chosen based on their similarity to the
former study sites in environmental variables, and
because they had overwintering Dippers. Informa-
tion on overwintering Dippers were obtained from
local birders and the Swedish Species Observation
System for bird reports. The Species Observation
System is a web-based platform where the public
can report sightings of Swedish plants, animals, and
fungi (http://www.artportalen.se).

The streams were visited once each week from
approximately October 15, which is before the first
Dippers arrived, to April 15 which is after the last
Dippers had left. The presence or absence of birds
was determined by walking along the streams at a
stretch of about 400-500 m. If birds were observed
during this initial walk, we always put up mistnets
and tried to capture the Dippers, independent of
whether they were previously banded or not. If no
birds were observed during the initial walks, no mist-
nets were used. This gave us information on arrival
and departure of the banded birds. Information from
local birders, and records in the Swedish Species Ob-
servation System for bird reports, indicated no pres-
ence of Dippers outside the period of our visits to the
streams, and accordingly, no evidence of breeding,
in any of the studied streams during the 1975-1979
and 2010-2014 periods. In the province of Vister-
botten there were only five reported records in total
of Dippers outside the study period. Indeed, very
few indications of suspected breeding (and no con-

firmed) have been reported within a radius of 50 km
of the study area (Olsson & Wiklund 1999, Swedish
Species Observation System for bird reports). De-
pending on the stream and the ice situation, Dippers
were only captured along a 100—400 m section of the
400—500 m distance initially walked to confirm pres-
ence or absence of birds at each site. Once a bird was
captured, the date was noted, and sex and age was
determined as in Lundberg et al. (1981). No birds
with a wing length of 92-95 mm were caught (males
>94 mm and females <94 mm; Svensson 1975). We
therefore feel certain that our sex determination is
correct. Since neither Lundberg et al. (1981) nor we
visited the streams on a daily basis the earliest and
last sighting by a bird could differ at a maximum of
7 days from the true arrival and departure day. As in
Lundberg et al. (1981) the results are based only on
birds caught and identified through mistnet captures.

We also calculated average monthly temperature
(December, January, and February) based on data
from Umed airport weather station for 1966—1980
and 2001-2014 (SMHI 2015b). This weather station
is situated within the 39 km radius of the study sites.
The chosen periods also included 10 years prior to
each study period, because we assumed that birds do
not adapt instantaneously to changes in winter tem-
perature.

Statistical analysis

Raw data on birds banded in 1975-1979 was avail-
able from The Swedish Museum of Natural History.
However, that data did not show the recaptures at
the local level. Hence, it could not be used for our
purpose because it did not show the length of the
stay of each individual at a yearly basis. Instead, we
examined possible differences between time periods
by comparing mean values and 95% confidence in-
tervals provided by Lundberg et al. (1981) with the
averages and confidence intervals estimated in our
study. If the confidence intervals between the two
time periods overlapped for the variables in focus we
determined the comparison between the time peri-
ods as non-significant. Mean and confidence interval
from the variables in Lundberg et al. (1981) were
obtained graphically by scanning the figures from
their article, and then using the program Image J
(Abramoffet al. 2004) to estimate the mean and error
bars from each of their figures. The program allows
to measure values directly from the figures, since
a measurement scale, which is used as a reference
scale, can be drawn along the axes in the scanned
figures. When error bars were given as standard er-
rors (SE) in Lundberg et al. (1981), we recalculated
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the SE to 95% confidence intervals by multiplying
the SE by 1.96. For the 2010-2014 data sets, we had
the raw data and calculated mean values and 95%
confidence intervals in Microsoft Excel (Microsoft
2007). We merged data from all three streams before
calculating the monthly means per year for the pe-
riod 2010-2014 (as in Lundberg et al. 1981) for this
later period.

Three variables were compared between the two
study periods. 1) Numbers of overwintering birds
were compared by comparing the percentage of birds
each month estimated from the total number of birds
for the entire winter. Total number of birds was esti-
mated from the numbers banded. We first calculated
the percentage of birds caught each month for each
year and then the average and 95% confidence in-
terval for the period using year as replicates. 2) The
percent of adult birds per month was estimated by
first calculating the percentage for each month and
year and thereafter retrieving a mean value and 95%
confidence interval for each month averaged over
the whole time period. 3) Sex ratio was calculated
in the same way using percentage of males as the
variable instead of percentage of adults. In summary,
we could only compare the periods quantitatively us-
ing mean and 95% confidence intervals, and some
caution must therefore be taken when interpreting
the results. The comparison was done with the actual
numbers retrieved or calculated, but we present fig-
ures showing mean and 95 % confidence intervals.

Results

Number of overwintering birds and temperature
increase

Lundberg et al. (1981) captured and banded 63 Dip-
pers in the three main streams (Angeran, Kvarnfors,
and Norsan) in 1975-1979. In 2010-2014, we cap-
tured 43 Dippers in Djupsundsbédcken, Kvarnfors,
and Bubicken. In total 21 of these 43 Dippers were
recaptured within the winter season of ringing, on
in total 44 occasions. The total number of trapping
occasions (new ringing plus recaptures over the
five years was 30, but the number of visits to the
streams was considerable larger. Site fidelity of the
Dippers to a specific stream was high within in the
years 2010-2014, with banded Dippers only being
recaptured in the stream where they initially where
captured and banded. High site fidelity was also re-
ported by Lundberg et al. (1981). The average tem-
perature increase between the two study periods was
about 2°C (Table 1).

In 2010-2014, a significantly greater proportion
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Table 1. Average monthly temperature (°C) at Umea airport
for 1966-1980 and 2000-2014, and increase in average
monthly temperature between the two periods.
Medeltemperatur vid Umea flygplats for aren 1966—1988
och 2000-2014, samt dkningen i medeltemperatur mellan
dessa tidsperioder.

Years/month December January February
1966-1980 -5.7 9.1 -9.7
2000-2014 -3.9 -6.5 -7.2
Temperature increase 1.8 2.6 2.5

of birds had already arrived in October and Novem-
ber as compared to 1975-1979 (Figure 2; no overlap
of 95% confidence intervals). No birds were present
in the area during October 1975-1979, but four birds
were present in October 2010-2014. For the period
from December to March, the 95% confidence in-
tervals overlap, suggesting no difference between
the two periods in proportion of birds present each
month. No Dippers were in their wintering areas in
April during 2010-2014, but ~8% of the birds were
still in wintering areas in April 1975-1979 (Figure
2). The earliest arrivals and latest departures were 3
November and 23 April, in 1975-1979, and 19 Oc-
tober and 28 March in 2010-2014. These data sug-
gest that, since 1979, Dippers have started arriving in
wintering areas two weeks earlier and leaving more
than three weeks earlier. Since we visited the streams
once a week the exact advance of arrival and depar-
ture date might differ by a maximum of 7 days. Even
with these 7 days of uncertainty included there is still
a shift of 1-2 weeks in arrival and departure time.

Percent adult birds and sex ratio

Juvenile birds seem to arrive to the overwintering
area before the adults, and this was evident under
both study periods (Figure 3). Confidence intervals
of percent adult birds overlapped considerably be-
tween the two time periods and no significant differ-
ence was evident for any of the months (Figure 3).
The 95% confidence intervals for sex ratios for each
month during the two time periods overlapped con-
siderably, and hence no significant difference was
evident for any of the months (Figure 4).

Discussion

We found support for the predicted shift in the mi-
gratory behaviour of Dippers in the areas studied. On
average in 2010-2014, the first individual Dippers
arrived two weeks earlier and left three weeks earlier



Percentage (%)

Month/Minad

Figure 2. Percent White-throated Dippers in each month
relative to total number of birds for each year for the time
periods 1975-1979 and from 2010-2014. Error bars denote
95% confidence intervals.

Procent stromstarar for varje undersokningsmanad relativt det
totala antalet stromstarar for tidsperioderna 1975-1979 och
2010-2014. Felstaplar motsvarar 95 % konfidensintervall.

compared to 1975-1979. Similarly, in 2010-2014, a
larger proportion of the Dippers arrived in the area
already in October—November and fewer were pre-
sent in April, compared to 1975-1979. Since we, as
in Lundberg et al. (1981), did not analyse how long
each individual bird stayed during the winter, our
data show only when the first birds arrived and the
last ones departed. It does not show how long each
individual bird stayed. Shifts in migration behav-
iour of birds have been suggested to be an effect of
global warming and have been commonly observed
for spring migration. For example, an earlier spring
arrival time of short distance migrating birds that
migrate to Scandinavia from continental Europe has
been observed (Hiippop & Hiippop 2003). This ear-
lier arrival is correlated with global warming factors
such as spring temperature and North Atlantic Os-
cillation index (Hiippop & Hiippop 2003). Similarly,
Cotton (2003) found that arrival and departure times
for long distance migrants in the United Kingdom
had advanced eight days and these changes were
associated with higher winter temperatures in sub-
Saharan Africa and higher summer temperature
in the United Kingdom. Few studies are available
that show changes in arrival and departure time at
overwintering grounds. Nevertheless, in a review
on waterbirds, Guillemain et al. (2013) showed an
advancement of departure time over the last decades
from their wintering grounds. Our study shows that
arrival date and departure date at wintering areas of
one passerine species that overwinter in a seasonal
climate zone has shifted in phenology over a 40-year

period in an area were temperature has increased
about 2°C during the overwintering period.

What Lundberg et al. (1981) found suggested a
change in overall sex and age ratio over season with
more adults and males later on during the overwin-
tering season. We found no differences in age or sex
ratio between the two study periods, since the 95%
confidence intervals overlapped between study peri-
ods for each month, suggesting that the within-sea-
son pattern was the same in the two study periods. In
many bird species, sex ratio differences at geograph-
ically different overwintering grounds have been ex-
plained by dominance status, where in most cases
assumed dominant males overwinter closer to the
breeding ground and thereby cause differences in sex
ratio at overwintering ground (Prescott & Middleton
1990, Marra 2000). We feel that our data set is too
small to allow discussion about sex ratio at our study
site, but see Lundberg et al. (1981). However, using
a much larger data set Andersson & Wester (1973)
found a significantly higher proportion of overwin-
tering females and juveniles at a study site in south-
ern Sweden. Lundberg et al. (1981) speculated that
the differences in sex and age ratio between studies
could be due to dominance status where dominant
individuals (males and adults, Bryant & Newton
1996) over winter closer to the breeding grounds
which in our case is northwestern Norway (Cramp
1988, Fransson & Hall-Karlsson 2008). In general,
differences in age ratio at autumn arrival seems to
depend on whether the birds moult at their breeding
or overwintering sites. If adults moult at their over-
wintering grounds they usually leave the breeding
grounds before the juveniles (Newton 2011). The
Dipper moults at their breeding grounds (Svensson
1975), and hence we expect juveniles to arrive first
to the wintering grounds, which seems to be the case
in both study periods.

Using the earliest day of arrival for the 20102014
period and comparing that with the earliest arrival of
the period 1975-1979 generates a mean shift of 0.42
days earlier arrival per year. This figure is somewhat
higher compared to other migration shift observed
over similar time periods. Tettrup et al. (2006) found
an earlier arrival in spring averaging 0.26 days/year
in Scandinavian passerines over a 20-year period,
and Cotton (2003) found a mean of 0.27 days ear-
lier spring arrival per year for migratory birds over
a 30-years period in the United Kingdom. Unfortu-
nately, the departure dates in autumn have not been
studied to the same extent. Nevertheless, Jenni &
Kéry (2003) found that short distance migrants had
delayed their autumn migration by 0.11 days/year
while long distance migrants had advanced their au-
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Figure 3. Percent of adult White-throated Dippers in the over-
wintering streams relative to total number of juveniles and
adults present. Error bars denote 95% confidence intervals.
Procent adulta stromstarar relativt det totala antalet som
overvintrar i de studerade vattendragen. Felstaplar motsva-
rar 95 % konfidensintervall.

tumn migration by 0.08 days/year during a 30-years
period. Dippers are short distance migrants accor-
ding to the definition of migration distances studied
in Jenni & Kéry (2003), but the change in autumn
migration we found in our study is opposite to that
found in Jenni & Kéry (2003) for short distance mig-
rants. Jenni & Kéry (2003) studied autumn passage
dates rather that arrival at wintering grounds, which
may explain the difference. Alternatively, Dippers
have not reacted to climate warming in the same way
as most other short-distance migrants.

Being short-distance migrants, Dippers may be ef-
ficient at tracking temperature variation among years
and therefore there has been a fast change to the al-
teration in temperature. In fact, Hegelbach (2001)
found that the onset of breeding by Dippers was
correlated with air temperature in Switzerland and
hence arrival and departure time at overwintering
might consequently also be correlated with tempera-
ture at breeding grounds. A similar pattern has been
found in other passerines with regard to wintering
area temperature and spring arrival (Gordo et al.
2005). The Dippers in our study area probably breed
west/northwest of their wintering area, i.e. in the
Swedish and Norwegian mountains, because Dip-
pers in northern Europe have east/south east mig-
ration routes to their winter grounds (Cramp 1988,
Fransson & Hall-Karlsson 2008). It would therefore
be interesting to study temperature changes at the
breeding grounds for the birds that overwinter in our
study area.
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Figure 4. Percent of male White-throated Dippers in the
overwintering streams relative to total number of males and
females present. Error bars denote 95% confidence intervals.
Procent hanar av stromstarar relativt det totala antalet ha-
nar som overvintrar i de studerade vattendragen. Felstaplar
motsvarar 95 % konfidensintervall.
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Sammanfattning

Under de senaste 100 dren har jordens tempe-
ratur O0kat med ca 0.7 grader. Fordndringar av
temperaturen péverkar véxters och djurs ekologi.
Till exempel s& har figlars flyttningsvanor forind-
rats. Manga arter anldnder och ldmnar sina hick-
ningsomraden péd norra halvklotet tidigare dn for
nagra decennier sedan. I denna studie undersokte
vi fenologin hos strémstarar som évervintrar i Vds-
terbotten. Vi jamfor ankomst- och avfardsdatum
samt aders- och konskvot under aren 2010-2014
med data fran en studie som gjordes 1975-1979.
Data for bada perioderna samlades in med hjilp
av slojnétsfangst (fangst/aterfangst) i fem stycken
mindre vattendrag. En jimforelse av medeltem-
peraturen mellan de tvd studieperioder visade att
medeltemperaturen dkat med ca 2°C i studieom-
radet. Under perioden 1975-1979 kom de forsta
stromstararna till 6vervintringsomradet i november
och de sista stromstararna limnade omrddet under
april ménad. Under perioden 2010-2014 déaremot,
kom de forsta stromstararna till évervintringsom-
radet i oktober och inga stromstarar fanns kvar i
april. Véra resultat visar att stromstararna anlénde
till 6vervintringsomradet i medeltal tva veckor ti-
digare och limnade omrédet tre veckor tidigare
under 20102014 jamfort med for 35 &r sedan
(1975-1979). Juvenila faglar anlinde fore adulta
faglar under bada tidsperioderna. Vi hittade inga
skillnader i alder- och konskvot mellan de bade
studieperioderna.
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Population trends and status of four seabird species (Uria aalge,
Alca torda, Larus fuscus, Larus argentatus) at Stora Karlso in the

Baltic Sea

Populationstrender och status hos fyra havsfagelarter (sillgrissla, tordmule,
silltrut, gratrut) pa Stora Karlso i Ostersjon

OLOF OLSSON & JONAS HENTATI-SUNDBERG

The island of Stora Karlso hosts the largest colonies of
fish-eating seabirds in the Baltic Sea. However, recent
and reliable estimates of the number of breeding pairs of
the main species have been missing. Based on a complete
census in 2014, we estimated the number of Common
Guillemots Uria aalge to 15 700 pairs, more than half
(up to 70%) of the Baltic Sea population. The number has
almost tripled since the early 1970s and the increase has
been particularly strong the last 11 years, with an annual
increase of 5.1%. We counted 24 600 individual adult
Razorbills Alca torda and estimated it to correspond to
a maximum of 12 300 pairs in 2015-2016 (census over
two seasons). The colony has grown strongly; on average
by 5.6% annually since the early 1970s, and Stora Karlso
now hosts up to 30% of the Baltic Sea population. Stora
Karlso also hosts colonies with about 300 pairs each of

Abstract

Lesser Black-backed Gull Larus fiscus and Herring Gull
Larus argentatus. The gulls’ trends are negative, with an
average annual decline the last 10-year period by 5.0%
and 6.2%, respectively.
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Introduction

Seabirds are charismatic top predators and have a
high conservation value, but can also be valuable
indicators of marine ecosystem changes (Cairns
1987, Furness & Camphuysen 1997, Parsons et al.
2008). The international conventions HELCOM
and OSPAR have developed indicators to ensure
good conservation status of birds in the Baltic Sea
and North Sea regions (ICES 2013, Herrmann et
al. 2013). These indicators link to those under de-
velopment within the European Marine Framework
Directive (MSFD), which aims at obtaining Good
Environmental Status (GES) in European seas by
2020 (EC 2008). Key to assess these indicators is
that relevant seabird populations are identified and
monitored with sufficient detail to identify changes
in numbers.

The Baltic Sea is one of the best studied marine
ecosystems in the world, with many long-term
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data-series of different ecological and environmen-
tal parameters. Sweden has the longest coast of all
countries around the Baltic Sea and has national
monitoring programs for many aspects of the ma-
rine ecosystems, which since 2015 also include
coastal and marine birds. The Swedish island of
Stora Karlsd (57°17°1IN, 17°58"2E, Figure 1), is
a key breeding site for seabirds in the Baltic Sea,
and this paper will contribute with important and
updated information to national and international
monitoring.

We provide new information on colony size and
trends for four pelagic fish-eating seabird species
that breed at Stora Karlsé: Common Guillemot
Uria aalge, Razorbill Alca torda, Lesser Black-
backed Gull Larus fuscus fuscus (i.e. the nominate
subspecies that mainly breeds in the Baltic Sea,
northern Norway and western Kola Peninsula)
and Herring Gull Larus argentatus. The two auk



species have been identified by HELCOM as key
species for evaluating the indicator “Abundance of
Waterbirds in the breeding season” as one of the
core indicators for biodiversity in the Baltic Sea
(Herrmann et al. 2013). The two gull species are
nationally red listed in Sweden, with Herring Gull
having a higher listing than Lesser Black-backed
gull (VU and NT respectively) (ArtDatabanken
2015). We discuss the conservation value of the
Stora Karlso colonies in the Baltic Sea context.

Methods
Common Guillemot — census

We executed a mainly land-based count of the
Common Guillemot colony at Stora Karlsd in
20-23 May 2014. All breeding sites around the is-
land were identified and photographed with an iPad
camera (iPad by Apple, Model A1416). We here-
after use the term “ledge” for all breeding sites or
spots that we have counted separately and that have
a continuous, small or large, group of breeding
birds, usually within a natural demarcation. Every
single breeding ledge was directly marked on the
photo on the iPad screen in the field, and the birds
were counted in the field from land with binocu-
lars. Appendix 1 and 2 include photographs of all
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breeding ledges, geo-coordinates for the counting
spots, and raw data on numbers of breeding birds
on each ledge. Digital versions of Appendix 1 and
2 (including the photographs) are also stored for
the future at Svensk Nationell Datatjanst (SND).
They are available at the following online address
https://doi.org/10.5878/002919.

We only counted birds that we judged were
breeding (seen with, or strong behavioural indica-
tion for, egg or chick). This documentation makes
it possible to repeat the total count of Common
Guillemots in the future, by revisiting sub-colonies
and both register change in numbers on each ledge
and compare if new ledges have been occupied, or
if ledges have been abandoned. Some ledges were
not possible to observe from land and for those
we instead counted birds on detailed, high quality
photographs, that were taken from a small boat on
20 May, 2014 and covering the whole island. The
largest sub-colony, Visterberget (area H-K, Fig-
ure 1), includes several caves with large numbers
of breeding Common Guillemots, where a direct
count of birds, from land or from sea, is difficult or
impossible. This problem was partly solved by pho-
tographs taken with a camera mounted on a pole
and held outside the entrance of some of the cave,
or other concealed areas. However, for some of the

Figure 1. Map showing the location of the island of Stora Karls in the central Baltic Sea and the sub-areas of the island,
indicated by letters, where we counted birds. For counting numbers, see Table 1. Area names: A — Hassli; B — Svarthéllar;
C — Eastern Suderslatt; D — Brygge; E — Franska Bukten; F — Stornasar; G — Lerberget; H — Lushalet; I — Fyrhyllan/Roret;

J — Rindhélet; K — Korphélet; L — Spangidnde; M — Hien.

Karta som visar var stora Stora Karlso dr beldget i centrala Ostersjon samt rikningsomraden pa on, angivina som bokstdiver.
Siffrorna for de olika omradena och arterna anges i Tabell 1. Se texten ovan for omradenas namn.
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caves, especially Lushalet and Roret (areas H and I,
Figure 1), this method was not feasible.
Tocomplement these counts, we used an alter-
native, indirect method: estimation of sub-colony
size by counting fledging chicks. Common Guille-
mot chicks fledge when they are about three weeks
old when they jump from their breeding ledges, at
the up to 40 m high cliffs (Hedgren 1975). At the
Visterberget sub-colony, almost all chicks land on
a beach below the cliffs before they reach the sea.
At this beach, it is possible to catch the chicks, and
ringing of fledging chicks has taken place here dur-
ing a century. Starting already in 1913, and includ-
ing the 2016 season, 79 705 chicks has been ringed
at this beach (unpublished data, Bird Ringing Cen-
tre, Swedish Museum of Natural History). In 2015,
we managed to catch and ring the vast majority (n
= 4 947) of all the chicks landing on the beach.
Based on our estimates of breeding success (2015:
70.0%, n = 162, of the pairs managed to raise a

chick up to the age of 15 days, method described in
Kadin et al. (2012)) and an estimate of catchability
for each area, we could use the ringing numbers
to back-estimate the number of breeding pairs. The
catchability estimate is needed due to the fact that
we were unable to catch all the jumping chicks.
Chicks are missed due to the following reasons:
(i) Some chicks jump before and after the ringing
season and during very windy days when ringing
was not conducted; (ii) chicks that land directly in
water are not possible to catch; (iii) some chicks
land on the beach but manage to escape the ringing
assistants. Due to the difference between the areas
both in terms of how easy it is to catch the chicks
on the beach and how many that land in the water,
we estimated the catchability to 75%, 80%, 90%
and 90% for the four areas K, J, I and H, respec-
tively (see Figure 1). Our estimate is thus close to
the estimate of 85%, for the same parameter for
all four areas together, used by Hedgren (1975) in

Table 1. Seabird breeding numbers at the island of Stora Karlso. The figure for Common Guillemot is an estimate based on
2014, the figure for the areas H and I that was counted in 2015 is adjusted to show 2014 numbers (see Methods). The figure
for Razorbill is based on a combined assessment for the field seasons 2015-2016. Note that the number of pairs of Razorbills
simply is the number of counted individuals, divided by two. It is therefore the maximum number of pairs (see Methods). The
numbers for the two gull species are based on the nest counts in 2016.

Antal hickande havsfaglar pa Stora Karlsé i olika delomraden. Siffran som anges for sillgrissla géller ar 2014, se Metod-
delen). Antalet tordmular gdller sdsongerna 2015-2016. Observera att antalet par av tordmule utgéors antalet observerade
individer, delat med tva. Detta ger det maximala antalet héiickade par (se vidare i Metoddelen). Antalet av de tva trutarterna

dr baserat pa bordkningar ar 2016.

Common Guillemot Razorbill Lesser Black-  Herring Gull
Area Area name Sillgrissla Tordmule backed Gull Grdtrut
Ledges Beach pairs (individuals) Sillltrut
A Ronnudden, Hassli 20 82 6 845 (13 690) 9 6l
B Svarthdllar 600 1395 1107 (2 460) 109 99
C Aske, O Suderhamn - - - 88 116
D Vinglu, V Suderhamn - - 1 845 (3 690) 44 23
E Franska bukten 499 320 Included in D - 29
F Stornasar 2014 979 565 (1 130) 11 9
G Lerberget 187 - 415 (830) -
H Lushdlet 3510 - 193 (385) - -
I Fyrhyllan/Réret 2187 - 375 (750) - 1
J Rindhilet 2094 - Included in I - -
K Korphilet 1540 - Included in [ - 1
L  Spanginde 95 215 829 (1 657) z .
M Hien, Norderhamn - - = - :
Subtotals 12 746 2991
Total 15737 12 296 (24 592) 261 346

66



17500 +
15000
12500
10000
7500 <
5000 =
2500 +

0 -

12000 +
10000 +
8000 4
6000
4000 o

2000 +

LI | L | L] LI L L] LN N BN BN NN BNNE BN NN BN BN |

7274 76 78 80 82 84 86 88 90 92 94 96 98 00 02 04 06 08 10 12 14 16

I, 7 750
8000
I 1 2300

g

. 1200
- 675

700 -
600 -
500 -
400
300 4

100 4
0

LI | L | L | S . L I L] LJNEE NN BN B | L] LI | L I |

7274 76 78 80 82 84 86 88 90 92 94 96 98 00 02 04 06 08 10 12 14 16

=]
¥
‘

414

323

800
700
600 -

300
200

LI | LI | L] 1 ¥ 7T 7T ¥ T LI |

T274 ?ﬁ?3803234868390929496980002040603'IO 1214 16

826

414

?2?4 ?5?3808234868390929496930002040603'IO 12 14 16

Figure 2a—d. Trends in numbers of
pairs of seabirds breeding at Stora
Karlso. (A) Common Guillemot, (B)
Razorbill, (C) Lesser Black-backed
Gull, (D) Herring Gull. The Common
Guillemot trend estimates were based
on a stratified sampling scheme, des-
cribed in Methods. The Razorbill trend
is based on already published data ex-
cept for new data in 2015-2016. The
gull trends are based on complete an-
nual nests counts.

Tidstrender for antalet hickande par
av havsfaglar pa Stora Karlsé. (A)
Sillgrissla, (B) Tordmule, (C) Silltrut,
(D) Gratrut. For sillgrisslorna visar
grafen fordndringen 6ver tid baserat
pa fotografier av kolonin. For tord-
mule redovisas tidigare rdkningar, i
huvudsak utforda av Linsstyrelsen pa
Gotland. For trutarna redovisas total-
rdkningar av bon.
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the early 1970s. As the final total figure for each
sub-area, we used either the figure from the direct
count or the indirect ringing method, as determined
by which method that yielded the highest number.
We did so because we consider both methods con-
servative in estimating the total number of breed-
ing pairs. The indirect ringing-based method gave
the numbers for areas H and I; for the rest of the
areas, the census-based method was used. Note
that the indirect method used for areas H and I, was
performed in 2015, whereas the total census was
done in 2014. This is compensated for in Table 1
and Figure 2, the numbers in Table 1 refer to year
2014 and is adjusted for areas H and I.

Common Guillemot — colony development

Since the 1970s, there have been four attempts to
estimate the number of breeding Common Guil-
lemots at Stora Karlsé6 — in 1974, 1985, 2005
and 2013. In 1974, the census was based on the
same method as in this study, i.e. a combination
of counting jumping chicks at Visterberget and
counting birds on the ledges in field and/or from
photographs in the other sub-colonies (Hedgren
1975). The three more recent censuses were based
on a different method; counting birds at sea in the
spring before breeding (Hedgren 1985, Hedgren &
Kolehmainen 2006, Hermansson & Wizén 2014).
We regard these results, especially from 2005
and 2013, as unrealistic given the obvious colony
growth presented recently in Hentati-Sundberg
& Olsson (2016) and also given the result of this
study (see further in Results and Discussion).

In 2006, we set up a monitoring scheme based on
photographing breeding ledges of Common Guil-
lemots at the Stornasar sub-colony (area F, Figure
1). This area covers about 20% of the entire Stora
Karlsd colony. Bases on these photographs, we
were able to determine the annual change in num-
bers. A complicating factor in obtaining a trend es-
timate that is representative for the entire colony, is
that each ledge essentially has its own history of the
establishment of breeding pairs. We handled this by
dividing the ledges from the 2014 census into three
strata: (i) old ledges in the cliffs (those where Com-
mon Guillemots have bred at least since the 1970s),
(i) new ledges in the cliffs and (iii) new ledges
on the beach. The two latter categories represent
fairly recently occupied breeding sites. For each
of these strata, we calculated trends based on our
photographic surveys (details described in Hentati-
Sundberg & Olsson 2016). We then combined the
annual trend estimates with the 2014 census num-
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bers to obtain total annual figures. For the birds
breeding on the beach, we had no photographic
documentation prior to 2006, instead we extrapo-
lated the trend from 2006-2015 backwards in time
(beach-breeders were very few before 2006). In
this paper, we only report estimates of colony de-
velopment from 1974 until 2015. The 1974 census
by Hedgren (1975), using the same methods as in
this study, was used as a further validation of both
the trend and the estimate of colony size.

Razorbill — census and colony development

Because Razorbills, like Common Guillemots, lay
their single egg directly on the ground, and most of
them breed concealed in-between and under stones,
boulders and rocks, direct counts of nest site are
not possible. Neither are the indirect methods that
we use for Common Guillemots possible to use for
estimating Razorbill numbers. Instead we used an
alternative indirect method, which previously has
been used by the County Administrative Board of
Gotland (Lénsstyrelsen), namely to count individu-
als resting at the sea outside the sub-colonies in the
spring, about two weeks before the onset of egg-
laying. We did such total counts in two consecutive
years, on 3 May 2015 and on 1 May 2016. Birds
observed sitting ashore in the colonies were added
to the total numbers. We chose days with no or very
little wind, when no or very few Razorbills were
seen ashore, and consequently with large numbers
of birds resting on the water around the island. The
birds were typically concentrated in large, con-
tinuous rafts, that could start at the shoreline and
continue several hundred (up to 700-800) meters
ashore. The weather (calm and sunny conditions),
but not the time of the day, seemed to be an im-
portant factor for the build-up of rafts. In 2015,
we were able to count the birds outside all sub-
colonies during a single day, whereas in 2016, the
right conditions, with no or few birds ashore, were
only met for parts of the island. Here we present
the largest number of birds counted for each sub-
colony in any of the years, as we assume that this is
the best estimate of the true number of individuals
belonging to the colony. In Table 1, we present both
number of observed individuals and the maximum
number of pairs (i.e. number of individual divided
by two). Although this may be an over-estimate of
the true number of pairs, it is the only figure that is
comparable with previous censuses. We observed
very few Razorbills flying away from, or towards,
the island on the days of the counts, and thus we
assume minimal absence due to foraging.



Before our censuses in 2015-2016, there have
been five attempts since the 1970s to estimate the
number of breeding Razorbills at Stora Karlso,
in 1973, 1985, 1998, 2005 and 2013, respectively
(Hedgren 1976, Hedgren 1985, Hedgren & Kole-
hmainen 2000, Hedgren & Kolehmainen 2006, Her-
mansson & Wizén 2014). On all these occasions, the
same method as in this study was used — counting
birds resting at sea outside the sub-colonies. We do
recognize that this method entails larger uncertain-
ties, compared to the one that we used for Common
Guillemots. But given the time and resources availa-
ble, this method was the only option, and we discuss
colony development based on these data.

Lesser Black-backed Gull and Herring
Gull — census and colony development

All active nests of Lesser Black-backed Gull and
Herring Gull were counted annually from 2005
to 2016 (expect in 2006 and 2012), in the end of
the incubation period, i.e. between 18-28 May for
Herring Gull and 29 May—7 June for Lesser Black-
backed Gull. The counts took between 1-2 days for
an experienced field crew, ranging between 3 and
6 persons. The number of nests reported includes
those with eggs or chicks and also empty nests that
we considered as being used during season (either
egg not laid yet, clutch predated, or chicks left the
nest), following the methodology of Lif et al. (2005).

Results and discussion
Common Guillemot — census

The number of breeding pairs of Common Guil-
lemots at Stora Karls6 in 2014 was 15 737 (Table
1). The largest sub-colony was Visterberget (area
H-K, Figure 1), located at the north-western cor-
ner of the island, with 59% (9 351) of the pairs.
The second largest sub-colony was Stornasar-
Franska bukten (area E-F, Figure 1), situated at
the south-western corner of the island, with 24%
(3 812) of the pairs. The third largest sub-colony
was Svarthillar (area B, Figure 1), situated at the
south-east part of the island, with 13% (1 995) of
the pairs. Photographs of all breeding sites are pre-
sented in Appendix 2.

Common Guillemot — colony development

The Stora Karls6 Common Guillemot colony has
increased from about 6 000 pairs in 1975 to the es-
timated 15 737 pairs in 2014 (Figure 2a). The colony

increased further in 2015 to approximately 17 000
pairs. During the 30-year period from 1975 to 2005,
the increase was steady but relatively slow, with an
annual growth rate of 1.3% and with a total increase
of 58%; from about 6 000 to about 10 000 pairs
(Figure 2a). After that, during the 11-year period
from 2005 to 2015, the colony has increased about
three times faster, with an average annual growth
rate of 5.1% and with a total increase of 77%; from
about 10 000 to 17 000 pairs. With a continued in-
crease at this rate, we prognosticate the total number
of breeding pairs of Common Guillemots at Stora
Karlso to reach 20 000 in the year of 2018.

The increase of breeding Common Guillemots at
Stora Karlso has taken place both at newly occupied
and at old breeding sites. Since long occupied, and
seemingly already crowded, ledges have been even
more densely populated, new ledges surrounding
old ones have been occupied, but also entirely new
breeding areas have been colonized at the island. A
particularly striking phenomenon during the recent
increase, is that birds have started to use beaches
for breeding, especially in areas rich in big boul-
ders. In 2014, about 20% of the pairs were breeding
on beaches, with the largest number, 1 395 pairs, at
Svarthéllar (area B, Figure 1, Table 1. The photo-
graph SNE3 in Appendix 2 illustrates this. Very re-
cently occupied beaches are in areas with boulders
at Hassli and Spanginde (area A and L, Figure 1),
where we foresee further increase in the number of
breeding pairs. At Stornasar (area F), the number
of beach-breeding pairs has gone from under 100
in 2006 to about 1000 in 2014, and they constituted
about 1/3 of the breeding pairs in that sub-colony
(Table 1, photograph SNE3 in Appendix 2). So far,
only a small fraction of the total area of beaches
with boulders are occupied by Common Guille-
mots, implying that the island’s potential breeding
space for the species is far from saturated. How-
ever, the boulder areas are the main breeding sites
for Razorbills and competition for breeding sites
between the species may develop in some areas. In
fact, at the Stornasar sub-colony (area F), the re-
cent expansion of beach-breeding Common Guille-
mots, has taken place in areas previously occupied
by Razorbills. But because Common Guillemots
breed much denser than Razorbills, comparatively
few Razorbills are affected by a relatively large ex-
pansion of Common Guillemots.

As a complementary and independent method
to evaluate the long-term colony change, we com-
pared estimates of the total number of breeding
pairs at the Visterberget sub-colony (area H-K,
Figure 1) between 2014 and the data that Hedgren
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(1975) reported for 1974. In 1974, the total number
was estimated based on counts of 3 674 jumping
chicks throughout the whole season (3 109 were
ringed). This corresponds to 4 663 + 478 breeding
pairs, given a breeding success of 0.79 (Hedgren
1975). Our result in 2014 was 9 351 pairs for the
same sub-colony, which was based partly on the
same methodology (see above; note that we used
a lower figure on breeding success, 0.70, in 2014).
This indicates an increase with 101% (4 688 pairs)
at Visterberget over these 40 years. This increase is,
however, lower that the estimated increase for the
whole island. We suggest that the reason for this is
that Visterberget is the core area for the Common
Guillemots on the island and that the most suitable
breeding ledges were occupied already in 1974
(see e.g. photograph VBLI in Appendix 2). The
potential for increase has therefore been smaller
here than at other sub-colonies around the island.

Common Guillemot — earlier analyses of colony
development

In a review of the historical population develop-
ment until the mid 1970s of the Common Guil-
lemots in the Baltic Sea, with special attention on
Stora Karls6, Hedgren (1975) indicated that the
population decreased during the 19th century and
that only about 20 pairs remained on the island in
the 1880s. In 1880, the Common Guillemots of
Stora Karlsd became protected through a private
initiative, and the population started to recover.
Hence, Stora Karlso is likely the main source col-
ony for the entire Baltic Sea population of today.
In 1974, Hedgren (1975) made a total census
based on the same methodology as our census in
2014, and found 6 400 pairs of Common Guille-
mots at Stora Karlsd. This is very similar to the
6 000 pairs in 1975 that we estimate here, based
on the photographs in the Stornasar sub-colony
(Figure 2a). We regard the difference as negligible
and conclude that both these independent estimates
show that the size of colony was 6 000-6 500
pairs in the mid 1970s. After that, three censuses
have been made, in 1985, 2005 and 2013, using
a different method: counting birds at sea outside
the sub-colonies before breeding onset (Hedgren
1985, Hedgren & Kolehmainen 2006, Hermansson
& Wizén 2014). The results from these censuses,
7 500, 6 000—6 500 and 7 000 pairs respectively,
suggest a more or less stable colony size in 1985—
2013. Our estimates for these three years, based on
the calculation from photographs in the Stornasar
sub-colony, were 7 250, 9 600 and 14 700 pair,
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respectively (Figure 2a). Hence, the two methods
yield close to similar result for the 1985 colony
size, whereas the continued increase of the colo-
ny size, shown in our data, is not reflected in the
censuses from 2005 and 2013. This suggests that
counting birds at sea is a less reliable method for
Common Guillemot censuses. Reasons for this are
that it is impossible to know if the birds counted
on the water are breeders or non-breeders, and
whether all breeders are present at a given time.
We conclude that the method used by Hedgren
(1975) and in this study, is preferable. Moreover, it
is important to note that our trend estimate is based
on a sub-sample of breeding sites. We have tried
to choose a representative sub-sample, but there
might still be a bias in the whole island figure in
either direction. However, it is obvious that the
colony size has increased substantially over time.
A reliable estimate of the colony size in the future
needs to combine both regular detailed counts of
representative sub-areas, with occasional (perhaps
every 10 years) complete censuses of the island.
The census method, in combination with the 2014
baseline estimate, presented in this paper (see Ap-
pendix 1 and 2), provide a good base for this.

In a review of population trends, Ottvall et al.
(2009) report an increase in the Swedish popu-
lation of Common Guillemots during 30 year
(1975-2006) and a stable population during the
last 10 years of that period (1995-2006). Our study
confirms the long-term increase, but rather show a
moderate but steady increase also the last ten years
of that period (Figure 2a).

Razorbill — census

In the seasons 2015-2016, we counted about
24 600 individuals of Razorbill, mainly at sea (but
also some ashore) outside to the different sub-col-
onies at Stora Karlso (Table 1). Assuming an equal
sex ratio and that all were breeding birds, this cor-
responds to a maximum of 12 300 pairs. Because
it is impossible to know if all the counted individu-
als are breeding birds (some might for example
be young, 1-3 year, non-breeding individuals),
we suggest that the number of breeding pairs at
Stora Karlsoé were in the range of 10 000—12 300.
The sub-colonies at the southern part of the island
(Svarthéllar, Suderhamn and Franska bukten; areas
B-D), were estimated to a maximum of 3 075 pairs
(25% of'the entire colony), and showed very similar
numbers in the two census years. The sub-colonies
at the eastern part of the island (Ronnudden-Hassli;
area A) were estimated to maximum 6 845 pairs



(56% of the entire colony), and showed large dif-
ferences between the two years. The sub-colonies at
the western part of the island (Stornasar, Lerberget,
Visterberget and Spangénde; areas F-L) were esti-
mated to maximum 2 375 pairs (19% of the entire
colony), and were only possible to count in 2015.
The proportion of estimated breeding birds in these
three areas fits well with our general impression
of the distribution of birds and occupied breeding
habitats around the island. The estimates imply that
the main concentrations of Razorbills are on the
eastern side of the island, whereas most Common
Guillemots breed on the western side, something
that corresponds well with earlier studies (Hedgren
& Kolehmainen 2006).

Razorbill — colony development

We present no new data on colony development for
Razorbill in this paper. However, in Figure 2b we
report our estimate from this study, in relation to
previous censuses at Stora Karlsd. These indicate
that the colony has grown from roughly 1 000 to

maximum 12 300 pairs in 40 years. Given the num-
bers reported in Figure 2b, the increase over the pe-
riod has been on average 5.6% annually. Above we
concluded that the method of counting Common
Guillemots at sea is not reliable. Unfortunately, for
Razorbills at Stora Karlso, there exists no data de-
rived from other methods. We suggest that ideally a
similar method that we used for the total census of
Common Guillemots in 2014, should be used also
for the Razorbills; i.e. mapping all breeding sites
(sub-colonies) and count, or estimate, the number
of pairs (or density) in all sub-colonies. Still, the
general impression of the colony development of
Razorbills at Stora Karlso, with steadily more birds
in already established areas and also with coloniza-
tion of new areas, fits very well with the trend from
these censuses (Figure 2b). However, our census in
2015-2016, (maximum 12 300 pairs) differs sub-
stantially from the census in 2013 by Hermansson
& Wizén (2014) (8 000 pairs) (Figure 2b), indicat-
ing weaknesses in this method for Razorbills too.
Nevertheless, we conclude that the results from the
censuses, except the one made in 2013, fits well

Table 2. The number of pairs, and comparisons of proportions, of four seabird species censuses at Stora Karlso (in 2014, 2015
or 2016; this study) in relation to the number of pairs for the Swedish part of Baltic Sea and the entire Baltic Sea. We have
defined the Baltic Sea to include all waters south and east of a line between the north-western border of Skéne in Sweden and
Grend in Denmark. For the total numbers in the Swedish counties (1an), we have used the figures given in Ottoson et al. (2012).
Note that this may include pairs of the two gull species that are breeding inland in these counties. The number of pairs in the
entire Baltic Sea of the two auk species are retrieved from reviews in Herrman et al. (2013). Note also that the census data from
Stora Karlso are from later dates than for the other areas, see text for details.

Antal héckande par sillgrissla, tordmule, silltrut och gratrut pa Stora Karlsé i relation till resten av den svenska Ostersjékus-
ten och hela Ostersjon. Vi har definierat Ostersjon att inkludera allt vatten séder och ster om en linje mellan det nordvistra
hornet av Skane och Grend i Danmark. Den totala siffran for Sverige dr baserad pa Ottosson m.fl. (2012). Notera att siffran
for kustlinen ocksd innehdller en del inlandshdickande trutar. Antalet alkor i hela Ostersjon dr baseras pd en sammanfattning
av Herrman m.fl. (2013). Notera att totalrikningarna fran Stora Karlso dr fran senare datum dn de ovriga omradena, se texten
for detaljer.

Common Herring Lesser Black-
Guillemot Razorbill Gull backed Gull
Sillgrissla Tordmule Gratrut Silltrut
Number of pairs Antal par
Stora Karlso 15700 12 300 350 260
Sweden (Baltic Sea part) 20 640 29905 38200 8 848
Baltic Sea 23 540 39115 - -
Proportion of breeding pairs at Stora Karlso in relation to the total for:
Andel héckande par pa Stora Karlsé i forhdllande till totalsumman for:
Sweden (Baltic Sea part) 78% 41% 1% 3%
Entire Baltic Sea Hela Ostersjon 68% 31% - -
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with the general impression of an overall strong in-
crease of the colony. It also reflects a similar colony
development as for the Common Guillemots (Fig-
ure 2a and 2b.)

In the review of population trends, Ottvall et al.
(2009) reported a significant increase in the Swed-
ish population of Razorbills both during a 30-year
period (1975-2006) and in the last 10 years of that
period (1995-2006). Our result from Stora Karlso
seems to reflect the same overall colony develop-
ment (Figure 2b).

Lesser Black-backed Gull and Herring Gull —
censuses and colony developments

The number of breeding pairs of Lesser Black-
backed Gulls has varied between 562 and 261 in
the period 2005-2016 of this study (Figure 2¢). We
have also added previously reported annual counts,
back to 1976; numbers prior to 2005 reprinted from
Fredriksson (1992) and Lif et al. (2005). The data
since 2005 show a significant decrease, averag-
ing 5.0% per year. The two years (2013 and 2016)
with the lowest numbers of breeding pairs occurred
within the lasts four years (Figure 2c).

The annual total number of breeding pair of
Herring Gulls has varied between 639 and 248 in
2005-2016 (Figure 2d). We have also added two
previously reported annual counts, 1984 and 1998
(Hedgren 1985, Hedgren and Kolehmainen 2000).
Also, Herring Gulls have been decreasing since
2005 with an average rate of 6.2% per year. The
two years (2014 and 2015) with the lowest numbers
of breeding pairs occurred within the lasts three
years (Figure 2d).

The inter-annual variation in the gull nest num-
bers is considerable, which can be both a result of
the difficulty of detecting nests, which partly is re-
lated to the thickness of the undergrowth (see Lif
et al. 2005), but maybe also due to the fact that
not all adult gulls breed each year. In any case, we
consider the observed trend estimate robust to such
inter-annual variation.

In their review, Ottvall et al. (2009) reported that
the Swedish Lesser Black-backed Gull population
(sub-species Larus fuscus fuscus, that breeds in the
Baltic Sea) had been stable in a ten-year period,
1995-2006, and that the Herring Gull population
had decreased. Data presented in Figure 2¢ indicate
a stable colony size, or even an increase in the Stora
Karlso colony of Lesser Black-backed Gull, in the
late 1990s and early 2000s. This is in line with the
trend for the Baltic Sea reported by Ottvall et al.
(2009). However, the last ten years of this study
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show a decrease in Lesser Black-backed Gulls. Al-
though we have few data on Herring Gulls for the
period 1995-2006, this study confirms the decrease
(Figure 2d), reported by Ottvall et al. (2009).

The counting of gull nests entails some distur-
bance. Our impression is that this has not influ-
enced the gulls’ breeding success at Stora Karlso.
But because both gull species are red-listed, the
populations are decreasing, and the fact that we
cannot totally exclude that the censuses have had a
negative impact, we recommend that the gull cen-
suses are done less frequently in the future, perhaps
at an interval of three to five years unless there are
specific scientific questions motivating a higher
interval, and that all other types of non-necessary
disturbances are minimized.

Significance of the Stora Karlsé seabird colonies

Because neither the auk nor the gull populations
are stable and different sub-populations or colonies
may have different trends over time, and because
data on colony and population sizes derive from
different years (between this study and published
data from other colonies), it is not possible to make
precise estimates of how large proportion the Stora
Karlso colonies constitute of the Swedish or the
entire Baltic Sea populations. Nevertheless, to get
a rough idea of the proportions, in Table 2 we com-
pare the most recent results from this study with
the most recent published numbers of breeding
pairs of the four species for the total populations
in the Swedish part of the Baltic Sea and for the
entire Baltic Sea. This comparison indicates that
the Stora Karlso colony is a very important locality
for the two auk species. For Common Guillemots,
Stora Karlso hosts at least half, and perhaps up to
70%, of the entire Baltic Sea population and up to
80% of the Swedish population. The corresponding
numbers for Razorbills is up to 30% of the entire
Baltic Sea population and up to 40% of the Swed-
ish population. A problem with these comparisons
are that the data on colony size from Stora Karlso
are from later dates than all other data. Hence, if
there is a general positive trend for a species in the
whole region, including Stora Karlsd, this means
that the figures on colony size from Stora Karlso
could be larger than those from other areas that
have be counted earlier, and vice versa. We may
therefore over-estimate the proportion of auks and
under-estimate the proportion of gulls at Stora
Karls6. However, for Common Guillemots, there
may have been a decrease, or a less strong increase,
in the number of breeding pairs in some areas, at



least along the Swedish coast, due to predation or
disturbance from an increasing population White-
tailed Eagles Haliaeetus albicilla (U. Lotberg, pers.
com.).

Reasons for population change

In this study, we do not present data on any envi-
ronmental parameter that might influence the seabird
populations. Neither is the ambition to provide an
extensive review of possible such parameters. How-
ever, we still want to give some hints on possible ex-
planations to the results, that might be interesting to
explore more in depth in the future.

A striking result from this study is that we have
shown long-term trends for four seabird species
that to a large extent is dependent on the same food
resource (small pelagic schooling fish — European
Sprat Sprattus sprattus and Herring Clupea haren-
gus) (Lyngs, 2001, Lyngs & Durinck 1998, Kadin et
al. 2016, Schonberg Alm 2007, unpublished data).
Two of them, the auks, are increasing in numbers
whereas the two others, the gulls, are decreasing.

Generally, the abundance of Sprat and Herring
seem to have been good, although with some vari-
ation, throughout the last 40 years covered in this
study. Good food availability is a prerequisite for
seabird population growth, which especially the
two auk species seem to have benefited from. The
increase of Common Guillemots shows a clear ac-
celeration the last ten, or so, years (Figure 2a). Our
results indicate the same pattern also for Razorbills,
although the data are less reliable (Figure 2b). The
reason for this acceleration is probably not that the
food has become even more abundant, but rather
lower mortality rates for young and adult birds. It
coincides with the ban on driftnet fishing (Hentati-
Sundberg et al. 2015) and, thus, one explanation
might be lower bycatch rates in fishing gear (see also
Osterblom et al. 2002). During the last 40-50 years,
also the ban of hunting of the auks, fewer oil spills
and lower concentrations of some key environmental
pollutants, such as DDT and PCB, potentially have
had positive effects on the auk populations (Olsson
et al. 2000, Bignert & Helander 2015).

The figures of annual increase of both auk species
at Stora Karlso, about 5 %, are similar to those re-
ported from Skomer Island, at the Welsh coast, and
which are suggested to be at the population’s intrin-
sic rate of increase (Meade et al. 2013).

Historically, the gulls have benefited from discards
from fishing vessels and this recourse has likely
decreased dramatically in the last decades due to
a contraction of the cod stock and diminished cod

fisheries, in the area close to Stora Karlso (Casini
et al. 2012). The decrease in this food resource may
have influenced the gulls” numbers in the early part
on this study, but probably less so during the last 20
years. The change in land-fill management in north-
ern Europe may have had a negative effect on winter
survival of Herring Gulls. The fuscus-subspecies of
Lesser Black-backed Gull migrates to northern and
central Africa and changed conditions at migration
routes, or in winter quarters, may have contributed
negatively to survival rates. We have also observed
poor breeding success at Stora Karlso, especially for
Lesser Black-backed Gulls, but the reason for this is
unknown (Lif et al. 2005).

Conclusions

»  Stora Karlso is a key colony with over half,
perhaps up to 70%, of the Common Guille-
mots and up to 30 % of the Razorbills in the
Baltic Sea. Monitoring the colony develop-
ments of these species at Stora Karlsg is criti-
cal for evaluating the HELCOM breeding sea-
bird indicator for the Baltic Sea region.

*  Conservation measures that enhance adult sur-
vival, such as driftnet ban, appear to have had
a strong positive effect on the auk populations.

*  The colonies of Lesser Black-backed Gull and
Herring Gull are decreasing steadily at Stora
Karlsd. We see no obvious explanation for this
ongoing decrease.

* Integrating seabirds with other ecosystem
components, such as forage fish populations,
bycatches, discards, environmental contami-
nants and oil spills, is important to assess fu-
ture sustainability of the populations.
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Sammanfattning

Stora Karlso har de enskilt storsta havsfagelkoloni-
erna i Ostersjon. Det har dock saknats uppdaterade
siffror pd antalet hdckande faglar och trender dver
tid. Under hédckningssdsongen 2014 genomforde
vi en heltdckande kartliggning av sillgrisslorna pa
Stora Karls6 och uppskattar antalet hickande par
detta ar till 15 700. Vi har kartlagt samtliga hack-
ningsplatser pa 6n och rdknat, direkt eller indirekt,
alla hackande par. Dokumentationen av denna rék-
ning kan tjdna som underlag for detaljerade jim-
forelser i framtiden. En jamforelse med tidigare
studier samt fotografisk dokumentation av kolonin
visar att antalet sillgrisslor ndstan har tredubblats
sedan 1970-talet, och att 6kningen eskalerat under
de senaste 11 aren, da 6kningen i genomsnitt har
varit 5,1% per ar. Sillgrisslornas expansion har del-
vis skett genom att hickningsbestdnden pa befint-
liga hyllor har fortétats, dels genom en expansion
till nya omréden, inte minst i blockterrang pé stran-



der. Ar 2014 hiickade omkring 20% av bestindet
pa striander. Var uppskattning av antalet sillgrisslor
pa Stora Karlso tyder pa att 6n idag hyser vl 6ver
hilften, kanske upp till 70%, av alla Ostersjons sill-
grisslor. Vi riknade under sdsongerna 2015-2016
till 24 600 individer av vuxna tordmular och upp-
skattar darfor antalet hickande par till maximalt
12 300. Siffran bygger pd rdkning av samtliga
tordmular som 14g pa vattnet, cirka tvd veckor fore
dgglaggningen, utanfor de olika delkolonierna runt
Stora Karlso. Okningen av tordmular har varit &nnu
kraftigare dn for sillgrisslor, i genomsnitt 5,6% &r-
ligen for hela perioden fran 1973 fram till 2015. Vi

uppskattar ddrmed att Stora Karlso hyser upp till
30% av Ostersjons tordmulebestind. Vi rapporte-
rar ocksa antal och trender for silltrut och gratrut
pa Stora Karlso. Bada arterna har minskat i antal
de senaste tolv aren (2005-2016); 5,0% arligen
for silltrut och 6,2% for gratrut. Dessa arter dr mer
utspridda pa olika lokaler i Ostersjon och Stora
Karlso hyser endast nagra procent av den svenska
Ostersjopopulationen. Sammanfattningsvis r Sto-
ra Karlso en betydande hickningslokal i Ostersjon
for de bada alkarterna, och 6n bor darfor utgdra en
viktig del i den nationella och internationella havs-
fagelovervakningen.
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Appendix 1. Supplementary data to Olsson, O. & Hentati-Sundberg, J. 2017.
Population trends and status of four seabird species (Uria aalge, Alca torda, Larus
fuscus, Larus argentatus) at Stora Karlso in the Baltic Sea. Ornis Svecica 27(3—4).

This Appendix includes the raw data for the count-
ing of Common Guillemots Uria aalge at the Stora
Karlsd colony in 2014, including geo-coordinates
for the counting spots and the number of breeding
pairs in each ledge. The spatial references are in
three hierarchical levels. The highest level is the
“counting spots”, which are listed with their spa-
tial coordinates in Table S1. There were in total 35
counting spots, not including the areas that were
invisible from land and thus counted from the sea.
For each counting spot, we took one or more pho-
tographs. The photo ID, each linked to a counting
spot, are also listed in table S1. Appendix 2 shows
all the photos with the ledges indicated, in total 70
photographs. On each photograph, there was one or
more breeding ledges, in total 184 in the entire col-
ony. Because some of the breeding sites were con-
sealed in caves, theses were not possible to count

but instead estimated with an indirect method (see
manuscript).

This appendix is also available on line at https//
doi.org/10.5878/002919.

Table S1. All breeding ledges with indications on
their respective photo ID and counting spot (in-
cluding coordinates), and the number of breeding
birds. For ledges indicated and counted on sea-pho-
tos, no coordinates are given but the location of the
breeding ledges should be possible to identify in
the field in the future anyway. Note also that some
ledges are depicted on additional photos than the
one indicated in the table. The pair values given in
this table for 19 ledges at Vistberget (marked with
“Chicks” in the Comment column) were not used
in the final estimatimation; instead we used counts
of fledging chicks.

Date MainArea SubArea Counting Lat Long PhotoID Ledge Ledge Estimate Comment
Spot D Type pairs
2014-05-22  Hassli Hassli strand HS A 572924 179786 HS Al HS1 Beach 20
2014-05-22  Hassli Hassli strand HS A 572924 179786 HS Al HS2 Beach
2014-05-22  Hassli Hassli strand HS A 572924 179786 HSAIl HS3 Beach 0
2014-05-22  Hassli Hassli strand HSB 572925 179801 HSAIl HS4 Beach 10
2014-05-22  Hassli Hassli strand HSC 572921 179827 HSCI HS5 Beach 10
2014-05-22  Hassli Hassli strand HSC 572921 179827 HSClI HS6 Beach 7
2014-05-22  Hassli Hassli hyllor HSD 57.292 17.9828 HS D1 HS7 Ledge 10
2014-05-22  Hassli Hassli strand HSE 572909 17.9837 HSEI HS8 Beach 20
2014-05-22  Hassli Hassli strand HS G 57.2806  17.9848 HS Gl HS9 Beach 10
2014-05-22  Hassli Hassli hyllor HSH 572803 179855 HSHI HS10 Ledge 10
2014-05-20  Stornasar Lerberget hyllor SNA 57.2859 179575 SNAI SN1 Ledge 25
2014-05-20  Stornasar Lerberget hyllor SN A 572859 179575 SNAI SN2 Ledge 32
2014-05-20  Stornasar Lerberget hyllor SN A 572859 179575 SNAI SN3 Ledge 0
2014-05-20  Stornasar Lerberget hyllor SNA 57.2859 179575 SNAI SN4 Ledge 30
2014-05-20  Stornasar Lerberget hyllor SN A 572859 179575 SNAI SN5 Ledge 30
2014-05-20  Stornasar Lerberget hyllor SNA 572859 179575 SNAI SN6 Ledge 50
2014-05-20  Stornasar Lerberget hyllor SN A 572859 179575 SNAI SN7 Ledge 20
2014-05-20  Stornasar Stornasar strand SN B 572846 179568 SN BI SN13 Beach 15
2014-05-20  Stornasar Stornasar strand SND 57.2847 17957 SN DI SN8 Beach 25
2014-05-20  Stornasar Stornasar strand SND 572847 17957 SN DI SN9 Beach 105
2014-05-20  Stornasar Stornasar strand SND 572847 17957 SN DI SN10 Beach 12
2014-05-20  Stornasar Stornasar strand SND 57.2847 17957 SN DI SN11 Beach 30
2014-05-20  Stornasar Stornasar strand SND 572847 17957 SN DI SN12 Beach 82
2014-05-20  Stornasar Stornasar hyllor SNE 572846 179569 SNEI SN15 Ledge 150
2014-05-20  Stornasar Stornasar hyllor SNE 572846 179569 SNEI SN16 Ledge 195
2014-05-20  Stornasar Stornasar hyllor SNE 572846 179569 SNEI1 SN17 Ledge 140
2014-05-20  Stornasar Stornasar hyllor SNE 572846 179569 SNEI SN18 Ledge 140
2014-05-20  Svarthallar Svarthallar SHH 57.2813 179857 SHHI SH15 Beach 35
2014-05-20  Svarthallar Svarthallar SHI 572817 179862 SHII SH16 Beach 240
2014-05-20  Svarthallar Svarthallar SHJ 572817 17.9865 SHII SH17 Beach 100
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2014-05-20  Stornasar Stornasar hyllor SNE 57.2846 179569 SNEI SN19 Ledge 90
2014-05-20  Stornasar Stornasar hyllor SNE 57.2846 179569 SNEI SN20 Ledge 210
2014-05-20  Stornasar Stornasar hyllor SNE 572846 179569 SNEI1 SN21 Ledge 250
2014-05-20  Stornasar Stornasar hyllor SNE 57.2846 179569 SNEI SN22 Ledge 175
2014-05-20  Stornasar Stornasar hyllor SNE 572846 179569 SNEI SN23 Ledge 70
2014-05-20  Stornasar Stornasar hyllor SNE 572846 179569 SNEI1 SN24 Ledge 50
2014-05-20  Stornasar Stornasar hyllor SNE 57.2846 179569 SNEI SN25 Ledge 42
2014-05-20  Stornasar Stornasar hyllor SNE 572846 179569 SNEIL SN26 Ledge 52
2014-05-20  Stornasar Stornasar strand SNE 572846 179569 SNE2 SN29 Beach 120
2014-05-20  Stornasar Stornasar strand SNE 572846 179569 SNE2 SN30 Beach 70
2014-05-21  Stornasar Stornasar strand SNE 57.2846 179569 SNE3 SN31 Beach 100
2014-05-21  Stornasar Stornasar hyllor SNF 572841 179568 SN FI1 SN14 Ledge 25
2014-05-21  Stornasar Stornasar hyllor SNF 57.2841 179568 SNF2 SN32 Ledge 15
2014-05-21  Stornasar Stornasar hyllor SNF 57.2841 179568 SN F3 SN33 Ledge 90
2014-05-21  Stornasar Stornasar hyllor SNF 572841 179568 SNF3 SN34 Ledge 20
2014-05-21  Stornasar Stornasar hyllor SN G 57.284 17.9566 SN Gl SN27 Ledge 55
2014-05-21  Stornasar Stornasar hyllor SNH 57.2838 17.9565 SN HI SN35 Ledge 40
2014-05-21  Stornasar Stornasar hyllor SNH 57.2838 179565 SN HI SN36 Ledge 20
2014-05-21  Stornasar Stornasar hyllor SN H 572838 179565 SN H2 SN37 Ledge 80
2014-05-21  Stornasar Stornasar hyllor SNH 57.2838 179565 SN H3 SN38 Ledge 13
2014-05-21  Stornasar Stornasar strand SNH 572838 179565 SN H4 SN28 Beach 250
2014-05-21  Stornasar Stornasar strand SNH 57.2838 179565 SN H4 SN39 Beach 100
2014-05-21  Stornasar Stornasar strand SNH 572838 179565 SN H4 SN40 Beach 70
2014-05-21  Franska bukten  Franska bukten hyllor SN I 57.2831 179573 SNII SN41 Ledge 10
2014-05-21  Franska bukten  Franska bukten hyllor SN 572831 179573 SNII SN42 Ledge 7
2014-05-21  Franska bukten Franska bukten hyllor SN I 572831 179573 SNII SN43 Ledge 10
2014-05-21  Franska bukten ~ Franska bukten hyllor SN I 572831 179573 SN13 SN46 Ledge 15
2014-05-21  Franska bukten  Franska bukten hyllor SNI 572831 179573 SNI4 SN47 Ledge 30
2014-05-21  Franska bukten Franska bukten hyllor SNI 572831 179573 SN 14 SN48 Ledge 80
2014-06-30  Franska bukten  Franska bukten strand SN L 572835 179564 SNLI SN55 Beach 270
2014-05-20  Stornasar Stornasar hyllor SN Vattenl SN Vattenl ~ SN56 Ledge 20
2014-05-20  Stornasar Stornasar hyllor SN Vattenl SN Vattenl ~ SN57 Ledge 27
2014-05-20  Stornasar Stornasar hyllor SN Vatten1 SN Vattenl ~ SN58 Ledge 45
2014-05-21  Franska bukten  Franska bukten hyllor SN Vatten2 SN Vatten2  SN44 Ledge 1
2014-05-21  Franska bukten Franska bukten hyllor SN Vatten2 SN Vatten2  SN45 Ledge 32
2014-05-21  Franska bukten  Franska bukten hyllor SN Vatten2 SN Vatten2 ~ SN49 Ledge 17
2014-05-21  Franska bukten Franska bukten hyllor SN Vatten2 SN Vatten2  SN50 Ledge 50
2014-05-20  Franska bukten Franska bukten hyllor SN Vatten2 SN Vatten2  SN51 Ledge 200
2014-05-20  Franska bukten  Franska bukten hyllor SN Vatten3 SN Vatten3  SN52 Ledge 47
2014-05-20  Franska bukten  Franska bukten strand SN Vatten3 SN Vatten3 ~ SN53 Beach 35
2014-05-20  Franska bukten  Franska bukten strand SN Vatten3 SN Vatten3 ~ SN54 Beach 15
2014-05-20  Svarthallar Svarthallar SHA 57.2801  17.9829 SHAI SH1 Beach 80
2014-05-20  Svarthallar Svarthallar SHA 572801 179829  SHA2 SH2 Beach 25
2014-05-20  Svarthallar Svarthallar SHA 572801  17.9829 SHA3 SH3 Beach 350
2014-05-20  Svarthallar Svarthallar SHA 57.2801 179829 SHA3 SH4 Beach 310
2014-05-20  Svarthallar Svarthallar SHB 572805 17.9828 SH BI SH5 Beach 60
2014-05-20  Svarthallar Svarthallar SHE 57.2809 179846 SHEI SH6 Beach 25
2014-05-20  Svarthallar Svarthallar SHE 57.2809 17.9846 SHEI SH7 Beach 15
2014-05-20  Svarthallar Svarthallar SHE 572809 179846 SHEI SH8 Beach 20
2014-05-20  Svarthallar Svarthallar SHE 57.2809 179846  SH E2 SH9 Beach 5
2014-05-20  Svarthallar Svarthallar SHE 57.2809 17.9846  SHE3 SH10 Beach 30
2014-05-20  Svarthallar Svarthallar SHF 57.2811  17.985 SHF1 SHI1 Beach 15
2014-05-20  Svarthallar Svarthallar SHF 57.2811  17.985 SHFI1 SH12 Beach 40
2014-05-20  Svarthallar Svarthallar SHF 57.2811  17.985 SHF1 SH13 Beach 20
2014-05-20  Svarthallar Svarthallar SHG 572812 179854 SHGI SH14 Beach 90
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2014-05-20  Svarthallar Svarthallar SHJ 572817 179865 SHI2 SH18 Beach 40
2014-05-20  Svarthallar Svarthallar SH1I 572817 179865 SHIJ2 SH19 Beach 10
2014-05-20  Svarthallar Svarthallar SHJ 572817 179865 SHI2 SH20 Beach 60
2014-05-20  Svarthallar Svarthallar SHK 57.2821 179869  SH K2 SH21 Beach 70
2014-05-20  Svarthallar Svarthallar SHK 572821 179869  SH K2 SH22 Beach 70
2014-05-20  Svarthallar Svarthallar SHL 572821 179875 SHLI SH23 Beach 55
2014-05-20  Svarthallar Svarthallar SHL 57.2821 179875 SHL2 SH24 Beach 80
2014-05-20  Svarthallar Svarthallar SHL 572821 179875 SHL3 SH25 Beach 5
2014-05-20  Svarthallar Svarthallar SHL 57.2821 179875 SHL3 SH26 Beach 5
2014-05-20  Svarthallar Svarthallar SHL 57.2821 179875 SHL4 SH27 Beach 15
2014-05-20  Svarthallar Svarthallar SHL 57.2821 179875 SHL4 SH28 Beach 40
2014-05-20  Svarthallar Svarthallar SHL 57.2821 179875 SHLS SH29 Beach 10
2014-05-20  Svarthallar Svarthallar SHM 572827 179883 SHMI SH30 Beach 35
2014-05-20  Svarthallar Svarthallar SHM 572827 179883 SHMI SH31 Beach 15
2014-05-20  Svarthallar Svarthallar SHN 57.2833  17.9892 SHNI SH32 Beach 25
2014-05-22  Vasterberget Vasterberget hyllor VB B 57.289 17.958 VB B1 Vi Ledge 16 Chicks
Lushalet
2014-05-22  Vasterberget Vasterberget hyllor VBB 57.289 17.958 VB B1 V2 Ledge 160 Chicks
Lushalet
2014-05-22  Vasterberget Vasterberget hyllor VBB 57.289 17.958 VB Bl V3 Ledge 5 Chicks
Lushalet
2014-05-22  Vasterberget Vasterberget hyllor VBB 57.289 17.958 VB B1 V4 Ledge 28 Chicks
Lushalet
2014-05-22  Vasterberget Vasterberget hyllor VBB 57.289 17.958 VB Bl V5 Ledge 65 Chicks
Lushélet
2014-05-22  Vasterberget Vasterberget hyllor VBB 57.289 17.958 VB B1 V6 Ledge 40 Chicks
Lushalet
2014-05-22  Vasterberget Vasterberget hyllor VBC 572894 179579 VBCI \ Ledge 54 Chicks
Lushalet
2014-05-22  Vasterberget Vasterberget hyllor VB C 572894 179579 VBCI V8 Ledge 26 Chicks
Lushalet
2014-05-22  Vasterberget Vasterberget hyllor VBC 572894 179579 VBCI Vo Ledge 22 Chicks
Lushalet
2014-05-22  Vasterberget Vasterberget hyllor VBC 572894 179579 VB C2 V1o Ledge 30 Chicks
Lushalet
2014-05-22  Vasterberget Vasterberget hyllor RéretVB D 572806 179579 VBDI Vi2 Ledge 30 Chicks
2014-05-22  Vasterberget Vasterberget hyllor RéretVB D 572806 179579 VB DI Vi3 Ledge 39 Chicks
2014-05-22  Vasterberget Vasterberget hyllor RéretVB D 572896 179579 VBDI V14 Ledge 17 Chicks
2014-05-22  Vasterberget Vasterberget hyllor RoretVB E 572898 179581 VBElL V15 Ledge 275 Chicks
2014-05-22  Vasterberget Vasterberget hyllor RoretVB E 572808 179581 VBEI Vi6 Ledge 195 Chicks
2014-05-22  Vasterberget Vasterberget hyllor RéretVB E 57.2898 179581 VBEI V17 Ledge 60 Chicks
2014-05-22  Vasterberget Vasterberget hyllor RoretVB E 57.2898 179581 VBEI V18 Ledge 54 Chicks
2014-05-22  Vasterberget Vasterberget hyllor RéretVB E 572898 179581 VBEI Vi9 Ledge 180 Chicks
2014-05-22  Vasterberget Vasterberget hyllor RéretVB E 572898 179581 VBEl V20 Ledge 95 Chicks
2014-05-22  Vasterberget Vasterberget hyllor VBF 572902 179583 VBFI V21 Ledge 267
Rindhalet
2014-05-22  Vasterberget Vasterberget hyllor VBF 572902 179583 VBFI V22 Ledge 217
Rindhalet
2014-05-22  Vasterberget Vasterberget hyllor VB F 572902 179583 VBFI V24 Ledge 350
Rindhalet
2014-06-11  Vasterberget Vasterberget hyllor VB H 572906 179588 VB HI V62 Ledge 40
Korphalet
2014-06-11  Vasterberget Vasterberget hyllor VB H 572906 179588 VB HI V63 Ledge 590
Korphalet
2014-06-11  Vasterberget Vasterberget hyllor VB H 572906 179588 VB HI Vo4 Ledge 230
Korphalet
2014-06-11  Vasterberget Vasterberget hyllor VB H 572906 179588 VB HI V65 Ledge 145
Korphalet
2014-06-11  Vasterberget Vasterberget hyllor VB H 572906 179588 VB HI Vo6 Ledge 180
Korphalet
2014-06-11  Vasterberget Vasterberget hyllor VBI 572902 179585 VBII V67 Ledge 180
Rindhalet
2014-06-11  Vasterberget Vasterberget hyllor VBI1 572902 179585 VBII V68 Ledge 320
Rindhalet
2014-06-11  Vasterberget Vasterberget hyllor VBI1 572902 179585 VBII V69 Ledge 210
Rindhdlet
2014-06-11  Vasterberget Vasterberget hyllor VB I 572902 179585 VBII V70 Ledge 110
Rindhélet
2014-06-11  Vasterberget Vasterberget hyllor VBI 572902 179585 VBII V71 Ledge 110
Rindhélet
2014-06-11  Vasterberget Vasterberget hyllor VBI 572902 179585 VBII V72 Ledge 140
Rindhalet
2014-06-11  Vasterberget Vasterberget hyllor VBI1 572902 179585 VBII V73 Ledge 25
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2014-05-20  Vasterberget Vasterberget hyllor VB Vattenl VB Vattenl V46 Ledge 25
Lushalet

2014-05-20  Vasterberget Vasterberget hyllor VB Vattenl VB Vattenl V47 Ledge 10
Lushalet

2014-05-20  Vasterberget Vasterberget hyllor VB Vatten] VB Vattenl V48 Ledge 0
Lushalet

2014-05-20  Vasterberget Vasterberget hyllor VB Vattenl VB Vattenl V49 Ledge 5
Lushalet

2014-05-20  Vasterberget Vasterberget hyllor VB Vatten2 VB Vatten2 V42 Ledge 50
Lushalet

2014-05-20  Vasterberget Vasterberget hyllor VB Vatten2 VB Vatten2 V43 Ledge 10
Lushalet

2014-05-20  Vasterberget Vasterberget hyllor VB Vatten2 VB Vatten2 V44 Ledge 35
Lushalet

2014-05-20  Vasterberget Vasterberget hyllor VB Vatten2 VB Vatten2 V45 Ledge 80
Lushalet

2014-05-22  Vasterberget Vasterberget hyllor VB Vatten3 VB Vatten3 V11 Ledge 7
Lushalet

2014-05-20  Vasterberget Vasterberget hyllor VB Vatten3 VB Vatten3 V36 Ledge 80
Lushalet

2014-05-20  Vasterberget Vasterberget hyllor VB Vatten3 VB Vatten3 V37 Ledge 200
Lushélet

2014-05-20  Vasterberget Vasterberget hyllor VB Vatten3 VB Vatten3 V38 Ledge 150
Lushalet

2014-05-20  Vasterberget Vasterberget hyllor VB Vatten3 VB Vatten3 V39 Ledge 125
Lushalet

2014-05-20  Vasterberget Vasterberget hyllor VB Vatten3 VB Vatten3 V40 Ledge 425
Lushalet

2014-05-20  Vasterberget Vasterberget hyllor VB Vatten3 VB Vatten3 V41 Ledge 45
Lushalet

2014-05-22  Vasterberget Vasterberget hyllor RoretVB Vatten4 VB Vatten4 V31 Ledge 87

2014-05-22  Vasterberget Vasterberget hyllor RoretVB Vattend VB Vatten4 V32 Ledge 75

2014-05-22  Vasterberget Vasterberget hyllor RoretVB Vattend VB Vattend V33 Ledge 125

2014-05-22  Vasterberget Vasterberget hyllor RoretVB Vatten4 VB Vatten4 V34 Ledge 75

2014-05-22  Vasterberget Vasterberget hyllor RoretVB Vattend VB Vatten4d V35 Ledge 20

2014-05-20  Vasterberget Vasterberget hyllor RéretVB Vatten4 VB Vattend V50 Ledge 65

2014-05-20  Vasterberget Vasterberget hyllor RéretVB Vatten4 VB Vattend V51 Ledge 300

2014-05-20  Vasterberget Vasterberget hyllor RoretVB Vattend VB Vattend V52 Ledge 20

2014-05-22  Vasterberget Vasterberget hyllor VB Vatten5 VB Vatten5 V27 Ledge 40
Rindhalet

2014-05-22  Vasterberget Vasterberget hyllor VB Vatten5 VB Vatten5 V28 Ledge 40
Rindhalet

2014-05-22  Vasterberget Vasterberget hyllor VB Vatten5 VB Vatten5 V29 Ledge 4
Rindhilet

2014-05-22  Vasterberget Vasterberget hyllor VB Vatten5 VB Vatten5 V30 Ledge 6
Rindhélet

2014-05-20  Vasterberget Vasterberget hyllor VB Vatten5 VB Vatten5 V53 Ledge 25
Rindhalet

2014-05-20  Vasterberget Vasterberget hyllor VB Vatten5 VB Vatten5 V54 Ledge 50
Rindhalet

2014-05-20  Vasterberget Vasterberget hyllor VB Vatten5 VB Vatten5 V57 Ledge 160
Korphalet

2014-05-20  Vasterberget Vasterberget hyllor VB Vatten6 VB Vatten6 V58 Ledge 180
Korphalet

2014-05-20  Vasterberget Vasterberget hyllor VB Vatten6 VB Vatten6 V59 Ledge 15
Korphalet

2014-05-22  Vasterberget Vasterberget hyllor VB Vatten7 VB Vatten7 V25 Ledge 10
Spangande

2014-05-22  Vasterberget Vasterberget hyllor VB Vatten7 VB Vatten7 V26 Ledge 35
Spangande

2014-05-20  Vasterberget Vasterberget hyllor VB Vatten7 VB Vatten7 V60 Ledge 30
Spangande

2014-05-20  Vasterberget Vasterberget hyllor VB Vatten7 VB Vatten7 V61 Ledge 20
Spangande

2014-05-23  Vasterberget Vasterberget strand VB Strandl 572908 179591 VB Strandl  VS1 Beach 10

2014-05-23  Vasterberget Vasterberget strand VB Strandl  57.2908 179591 VB Strandl VS2 Beach 10

2014-05-23  Vasterberget Vasterberget strand VB Strandl  57.2908 179591 VB Strandl ~ VS3 Beach 5

2014-05-23  Vasterberget Vasterberget strand VB Strandl  57.2908  17.9591 VB Strandl VS4 Beach 20

2014-05-23  Vasterberget Vasterberget strand VB Strandl 57291 179594 VB Strandl VS5 Beach 15

2014-05-23  Vasterberget Vasterberget strand VB Strand2 572912 179597 VB Strand2  VS6 Beach 5

2014-05-23  Vasterberget Vasterberget strand VB Strand2  57.2912 179597 VB Strand2 VS7 Beach 5

2014-05-23  Vasterberget Vasterberget strand VB Strand3  57.2911 179603 VB Strand3 VS8 Beach 50

2014-05-23  Vasterberget Vasterberget strand VB Strand4  57.2911  17.9603 ~ VB Strand4  VS9 Beach 30

2014-05-23  Vasterberget Vasterberget strand VB Strand5 57.2911 179603 VB Strand5 VSI10 Beach 5

2014-05-23  Vasterberget Vasterberget strand VB Strand6  57.2911 179603 VB Strand6  VSI1 Beach 30

2014-05-23  Vasterberget Vasterberget strand VB Strand7  57.291 17.9607 VB Strand7  VS12 Beach 30
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Appendix 2. Supplementary data to Olsson, O. & Hentati-Sundberg, J. 2017. Population trends and
status of four seabird species (Uria aalge, Alca torda, Larus fuscus, Larus argentatus) at Stora Karlso
in the Baltic Sea. Ornis Svecica 27(2—-4).

This Appendix is also available on line at https://doi.org/10.5878/002919.

The following 70 photographs show all breeding ledges of Common Guillemots Uria aalge at the Stora
Karlso colony in 2014. The photographs and the counting spots, including all ledges and the number of
breeding pairs, are listed in Appendix 1, Table S1. Geo-coordinates are also given in Appendix 1, Table S1.
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ORNIS SVECICA 27: 94-96, 2017

Aggressiva talgoxar Parus major: utsvultna faglar eller tillhérande

en annan population?

Aggressive Great Tits Parus major: starved birds or belonging to a different

population?

HANS RYTTMAN

During autumn 2016, bird ringing stations in east Swe-
den observed Great Tits Parus major with extremely ag-
gressive behaviour. They attacked smaller birds such as
Goldcrests Regulus regulus, killed them and ate the brain
or the content of the belly. I examine with data from Ot-
tenby Bird Observatory two explanations: the birds were
exhausted after migration and very hungry or they were
birds from an eastern population where aggressive be-
haviour has been suggested to be more common. Fat in-
dex and body mass did not indicate low energy stores and
the weather was stable with wind from the east so the

Abstract

first explanation was not supported. Unfortunately, wing
length cannot be used to differentiate between Swedish
and more eastern populations so also the second explana-
tion could not be supported. However, Great Tits from
eastern parts of north Europe moult their alula earlier
than birds from Sweden. The next time aggressive Great
Tits are observed, bird ringers should check the moulting
stage of the alula in order to determine their origin.

Hans Ryttman.
Email: hans.ryttman@telia.com

Received 11 February 2017, Accepted 19 September 2017, Editor: Ake Lindstrom

Under hosten 2016 kom ett stort inflode av talgoxar
Parus major till fagelstationer pa den svenska ostkus-
ten. Manga av dessa talgoxar uppvisade ett mycket ag-
gressivt beteende. Vissa talgoxar dodade andra faglar,
som oftast var mindre dn dem sjélva, genom att hacka
pé den mindre fagelns hjdssa sa att de kom &t hjarnan.
Ringmarkare observerade ocksa talgoxar som angrep
mindre faglar utanfor niten och dodade dem genom
att just hacka sonder hjdssan. Faglar som héingde i
néten ndra talgoxarna kunde ocksa fé sina bukar upp-
hackade varefter talgoxen at av innehallet (Douhan
2016). En mojlig orsak till detta beteende &r att manga
av de inkomna talgoxarna var uthungrade och snabbt
behovde fylla pa sina energidepaer.

Larsson (2015) har beskrivit hur magra talgoxar vi-
sat aggressivt beteende under tva dagars ringmérkning
(13-14 oktober 2014) pa Utklippan i Blekinge. De
fdngade talgoxarna, bdde hanar och honor, vigde sig-
nifikant mindre i jimforelse med fangade talgoxar de
sju foregaende aren. Larsson fann ocksa doda talgoxar
i ndten och dven pa marken, vilket indikerar att manga
talgoxar varit helt utmattade. Larsson (2015) foreslog
att det troligen berodde pa att talgoxarna som kom till
Utklippan den 13—14 oktober hade flugit i regn och i
motvind sa att flygtiden fran Baltikum tagit 15 upptill
20 timmar, vilket kunde forklara de laga vikterna pa
faglarna.

Foérhallandena var helt annorlunda 2016 da vidret
under hela oktober oftast var klart och att faglarna
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som troligen kom oster ifran, hade en stadig medvind
sa gott som hela manaden (SMHI 2016). Nagra ut-
mattade talgoxar i néten eller for ovrigt sdgs varken
pé Svenska Hogarna eller vid Ottenby (Bill Douhan,
muntligen, Magnus Hellstrom, i e-brev). Trots det
gynnsamma vadret kunde naturligtvis talgoxarna &nda
vara uthungrade pa grund av fodobrist dir faglarna
kom ifran. En och annan av de faglar som talgoxarna
lyckades doda utanfor niten kan naturligtvis ha varit
utmattade, likt den brunsangare Phyllocopus fusscatus
som dédades av en talgoxe pa Oland (Christian Ceder-
roth, muntligen).

Detta aggressiva beteende hos talgoxar observeras
relativt sillan i Sverige. Douhan (2016), med 40 érs er-
farenhet av ringmérkning pd Svenska Hogarna, minns
att talgoxarna som ringmérktes 1976 och 1977 hade
samma aggressiva beteende att hacka ihjdl mindre fag-
lar. Ddremot sag han aldrig att talgoxarna flog efter
eller dodade faglar utanfor nétet som nédgra talgoxar
gjorde under hésten 2016 (Douhan 2016).

En annan mojlighet ar att talgoxarna kom fran en
annan population dér det aggressiva beteendet r van-
ligare. Cramp (1989) nidmner att ryska talgoxar visat
ett aggressivt beteende men orsaken till beteendet
namns eller diskuteras inte. Estok et al. (2010) har
beskrivit hur talgoxar i Ungern angripit dvérgfladder-
mdss och pa liknande sétt dodat dessa genom att hacka
sonder hjdssan.

En mgjlighet att studera om det rér sig om utsvultna



faglar eller figlar frn en annan population med andra
vanor, som kan vara mest trolig, &r att jimfora talgoxar
fran tva ar (med och utan den beskrivna aggressivite-
ten) vad géller fettstatus, vikt och vinglangd, dar det
senare méttet kan vara kopplat till populationstillho-
righet.

Vid Ottenby fagelstation insamlades data pa fett,
vinge och vikt pa alla talgoxar mérkta hostarna 2015
och 2016. Inget aggressivt beteende observerades
2015 men det var vanligt forekommande 2016. Anta-
let talgoxar skiljde sig mellan aren. Under 2015 var
antalet 82 och under 2016 hela 1170. Mangden synligt
fett klassades enligt en skala frdn O till 6 (Pettersson
& Hasselquist 1985). Faglarna fangades mellan den 3
och 31 oktober bada aren, férutom en respektive tva
faglar som fangades i september.

Proportion juvenila (10) och aldre (2+) faglar mel-
lan de tva aren skilde sig inte signifikant at (homo-
genitets-test, Chi?> = 1,99, NS). I analyserna har jag
darfor inte slagit ihop aldersklasserna. Eftersom det dr
en tydlig storleksskillnad mellan honor och hanar vad
giller bade vikt (0,5-1,0 g) och vingldngd (2,5 mm)
har dock jadmforelserna mellan de tva aren gjorts sepa-
rat for respektive kon. Skillnader mellan dren testades
med t-test.

Tva signifikanta skillnader fanns mellan &ren (Tabell
1). Honorna 2016 hade signifikant mindre fett 4n ho-
norna 2015, dven om virdena som sadana under 2016
inte var speciellt 1aga (2,5 pa en skala frén 0 till 6).
Omvint sa vigde hanarna under 2016 mer dn hanarna
2015.

Sammantaget tyder alltsd inget i data fran Ottenby
pa att 2016 ars talgoxar var speciellt magra, inte heller

i jamforelse med 2015. Hypotesen om att talgoxarnas
angrepp och dodande av andra faglar for att komma
at deras hjdrna och maginnehall for att snabbt fa mer
energi tycks alltsd inte stimma.

De medelvikter som Larsson (2015) anger for Ut-
klippans fangade talgoxar for aren 2007-2013 ar lagre
an de hos bade 2015 och 2016 érs talgoxar pa Ottenby.
Aven de talgoxar som hade 0 i fettindex vid Ottenby
2016 (n = 23, ca 2%) vidgde mer dn de pa Utklippan
hosten 2014 (Larsson 2015). Hanarna med fett 0 vid
Ottenby under hdsten 2016 vigde 16,4 g (n=7) i jam-
forelse med 15,8 g (n=73) hos samtliga hanar pa Ut-
klippan. For honorna var motsvarande virden 15,2 g
(n=16) och 14,7 (n=85). Aven detta tyder pi att talg-
oxarna vid Ottenby 2016 inte var speciellt magra eller
utsvultna.

Den eventuella stress som fodobrist i ursprungsom-
radet och/eller anstringande flygningar skulle kunnat
orsaka, kunde alltsd inte verifieras for talgoxarna vid
Ottenby, vilket &r i kontrast till talgoxarna vid Utklip-
pan 2014 (Larsson 2015). Att beteendet orsakats av
stress dd manga individer finns pa samma plats kan
inte uteslutas, men dr mindre trolig da antalet fangade
talgoxar endast var dubbelt sa manga som fangats flera
tidigare ar (Ringmérkningscentralen i e-brev). Emel-
lertid fangade Ottenby dver 1000 talgoxar 1976. Ur
Ottenbys dagbok (utdrag skickat i e-brev av Magnus
Hellstrom) kan man ldsa "Under oktober har sam-
manlagt nirmare 1700 talgoxar ringmarkts. For sa gott
som samtliga av dessa har vingmatt samt uppgifter om
ruggning av handtickare insamlats (JPN). ... Faglarnas
ostliga ursprung verifierades av en polskmérkt talgoxe.
Liksom under fjolarets hostinvasion av mesar upptrad-

Ar Year Medel Mean + se n t P
Honor Females
Vikt Mass (g) 2015 16,7+0,22 44

2016 16,5+ 0,05 695 0,19 0,29
Fett Fat score 2015 3,02 +0,20 44

2016 2,52 +0,06 695 2,17 0,03
Vinge Wing (mm) 2015 75,3+0,22 44

2016 75,3 +£0,05 695 0,19 0,85
Hanar Males
Vikt Mass (g) 2015 17,2+0,19 38

2016 17,6 + 0,08 472 1,99 0,047
Fett Fat score 2015 2,55+0,17 38

2016 2,63 +0,06 475 0,32 0,75
Vinge Wing (mm) 2015 77,9 +0,24 38

2016 78,2+ 0,07 474 0,44 0,66

Tabell 1. Jimforelse mellan genomsnittlig (+ se) vikt, fettindex och vinglangd hos honor respektive hanar av talgoxe fangade

vid Ottenby fagelstation ar 2015 och 2016.

A comparison between female and male Great Tits average (£ se) body mass, fat index and wing length at Ottenby Bird Ob-

servatory in southeast Sweden in 2015 and 2016.
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de dessa ryska mesar som rena dddsskvadronerna,
och talgoxarna ségs bl a attackera rodhake, girdsmyg
och kérrsnédppa(!)"

Vingléngdsskillnader kan ibland anvéndas for att
sdrskilja olika populationer men det fanns inga skill-
nader i vingldngd mellan aren vid Ottenby (Tabell 1).
Pettersson (1981) har studerat tre populationers ving-
langd. En 0stlig, som han sdrskilde genom att alulan
ruggas tidigare i Oster dn i Sverige, en fran Ottenby
och en pa en svensk inlandslokal pa vintern (Tybble,
Nirke). Mellan dessa tre populationer fanns dock
ingen vingldngdsskillnad. Avsaknaden av skillnad i
vingldngd mellan de tva aren pa Ottenby ar alltsa 1
sig inte ett bevis for att inte olika populationer varit
involverade.

Cramp (1989) skriver att ryska talgoxar kan upp-
visa aggressiva beteenden vilket &r intressant med
tanke pa att dstliga populationer oftare flyttar Gster om
Ostersjon. Detta visades av Pettersson (1981) da han
fann att fler unga talgoxar hade bytt alula pa en polsk
fagelstation &n pa Ottenby. Estoks et al. (2010) iakt-
tagelse av talgoxar som dodar fladdermdss i dvala kan
ocksa tdnkas ha ett Ostligt ursprung. Om aggressiva
talgoxar skulle dyka upp kommande ar vore det ldmp-
ligt att studera alula-ruggningen for att battre bedoma
talgoxarnas populationstillhorighet. Inte minst vore
det intressant att jimfora ruggningen hos individer
med dokumenterat aggressivt beteende med férmodat
icke-aggressiva individer.
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Summary

During autumn 2016, several bird ringing stations in
east Sweden, including Ottenby Bird Observatory,
observed Great Tits Parus major with a rather ex-
treme aggressive behaviour. The tits attacked smaller
birds such as Goldcrests Regulus regulus, especially
in the mistnets, by picking on the smaller birds head
or on the belly. The Great Tits killed the birds and, if
possible, ate the brain or the content of the belly.

This behaviour may indicate that the Great Tits
were energetically exhausted and very hungry, which
could be analysed by comparing body mass and fat
scores of Great Tits from years with no observed kil-
lings to those of birds from 2016. An alternative ex-
planation to the aggressive behaviour may be that the
Great Tits in 2016 belonged to a different population,
where this behaviour is more common.

Great Tits caught at Ottenby in 2015 (n=82) and
2016 (n=1170) were compared regarding fat index,
body mass and wing length (Table 1). The females
from 2016 were leaner than those in 2016, although
the birds from 2016 were not very lean as such (2.5 on
a scale between 0 and 6). On the other hand, males in
2016 were heavier than in 2015. Thus, there were no
strong indications that the aggressive behaviour from
the Great Tits 2016 were due to low energy stores.

This is in contrast to the findings of Larsson (2015)
who observed a similar aggressive behaviour of Great
Tits in 2014 when the tits were strongly emaciated,
probably caused by head-wind and rainy weather
during their movement to Utklippan, another bird
ringing station in southeast Sweden. The weather in
autumn 2016 was quite different with mainly stable
weather and wind from the east.

Alternatively, the birds in 2015 and 2016 could
have belonged to different populations. Unfortunate-
ly, wing length (which did not differ between the two
years) cannot be used to differentiate between Swe-
dish and more eastern populations. However, Petters-
son (1981) found that Great Tits from eastern parts of
north Europe moult their alula earlier than birds from
Sweden. The next time aggressive Great Tits are ob-
served, bird ringers should check the moulting stage
of the alula in order to have a hint of from which area
the Great Tits come from.
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Forindringar av hickfiglar pa en sydsméléandsk gard fran 1970-

till 2010-talet

Changes of the breeding birds on a forest-dominated farm in southern Sweden

from the 1970s to the 2010s

SVEN G. NILSSON

I compare the number of breeding birds of a 70 ha farm
in a forest region of southern Sweden between the 1970s
and the 2010s. The most important habitat change was
replacement of 25 hectares 100 years old mixed forest
by spruce plantation. Stands dominated by deciduous
trees only grew older, and pastures were grazed by cat-
tle both periods. More species decreased than increased,
especially residents and tropical migrants decreased.
For short distance migrants, the number of decreasing
species were balanced by a similar number of increas-
ing species. The density change of most species could
be attributed to the replacement of the old mixed forest

Abstract

by the spruce plantation. Species preferring deciduous
forest had much higher densities in the study plot than
the regional averages. Two deciduous forest species,
Pied Flycatcher Ficedula hypoleuca and Marsh Tit Po-
ecile palustris declined strongly, the latter possibly due to
competition from the increasing Blue Tit Cyanistes caer-
uleus. The Starling Sturnus vulgaris and the Tree Pipit
Anthus trivialis stands out as drastically decreasing much
more than local habitat changes can explain.
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Antalsforandringar for Sveriges vanligare skogs-
och dkerlevande faglar foljs noga sedan 1975, men
vad som hént innan dess vet vi mycket mindre om
(Ottvall m.fl. 2008, Green m.fl. 2016). Orsaker till
uppmiitta fordndringar av fagelpopulationer speku-
leras det ofta om, men forst ndr man kan relatera
lokala fordndringar till vad som dér hiant med olika
arters habitat och foda kan man fa sdkrare svar.
Denna undersokning av hickande faglar pa en gard
i sodra Smaland har gjorts samtidigt som biotop-
forandringar ocksa fo6ljts noga under 60 ar. Garden
Djdknabygd édgs sedan arhundraden av Vaxjo stift,
men ungefir hilften ar sedan 2009 naturreservat.
Det géller hagmarkerna, slatterdngar och den dldre
l6vtradsdominerade skogen.

Djdknabygd var ett traditionellt smébruk med
fem till sex mjdlkkor, en till tvd suggor med smé-
grisar, tjugo till fyrtio hons och en till tva histar
fram till 1960, da staten betalade mina fordldrar
for att sluta med mjolkproduktion. Jag tillbringade
mina fOrsta nitton ar pa denna gard och utférde
barnarbete dér i lantbruket tillsammans med min
storebror Ingvar. Vi samlade ocksa kérlvixter och
pressade dem frén nér jag var tio ar 1957. Fran det-

ta och f6ljande ar har jag ocksa anteckningsbocker
med noteringar om faglar. Det var ocksd hir pa
hemgérden som jag under 1950- och 1960-talet
larde mig alla lokala figlars ldten, habitat m.m.
Samtidigt blev kunskapen om alla naturforhallan-
den pa girden mycket detaljerad, t.ex. om var det
fanns ihaliga trad.

Syftena med denna uppsats ér att noga dokumen-
tera fagellivet pa en gérd i sodra Sveriges skogs-
bygd under tva tidsperioder samt diskutera orsaker-
na till de fordndringar som jag funnit. Detaljerade
inventeringar av hickande och revirhallande faglar
gjordes 1972—-1980 och 2008-2016.

Undersokningsomrade

Det inventerade omradet dr 70 hektar, frimst pa
garden Djiknabygd, Stenbrohults socken. Gardens
granser framgar av karta i Nilsson (2006). De delar
av garden som inte ingér dr den nordligaste dndan
som ligger mer dn 100 m norr om den gamla kyrk-
vigen mellan Réashult och kyrkan. Dessutom ingar
hagmarken pa Préstgdrden som ligger intill Djak-
nabygd och oster om den grivda kanalen mellan
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Biersjon och sjon Mockeln; detta hagmarksomride
kallat Prastdngen ar ca 4 hektar stort.

Pa 1970-talet dominerades den tidigare utmar-
ken p& Djdknabygd av grandominerad blandskog,
dér barrtraden var omkring 100 ar gamla men de
dldsta var omkring 150 ar (Nilsson 2006). Denna
skogsmarks struktur och tridslagssammansittning
under 1970-talet framgér av Nilsson (1979a), del-
omréadena S1 och S2. 1 dessa gamla skogar utgjorde
granen 70-80%, tallen 15-20% och 16vtrdd framst
bjork 5-15%. Dessutom fanns ganska mycket ung
ek och bok i den barrtriddsdominerade skogen, se
tatheter av dessa tridslag i Nilsson (1985); “spruce-
dominated forest” dr fran den gamla skogen i Djék-
nabygd. Nagra hektar av dessa dldre skogar av-
verkades 1974, och néstan all dvrig dldre barrskog
slutavverkades 1981 och 1984. P4 hyggena lamna-
des spridda éldre tallar, men de avverkade omra-
dena planterades sedan med gran. Denna plantage-
skog av gran som hade 16vrdjts var alltsa 30-35 ar
gammal under inventeringsperioden 2008-2016,
men dven nagra hektar dldre olikaldrig grandomi-
nerad blandskog fanns dnnu kvar. Dessutom har
det under bada undersokningsperioderna funnits
en tallhdgmosse, ursprungligen pa ca 6 hektar,
varav 2/3 hittills ldmnats ordrd. Daremot dikades
laggarna med kérrvegetation omkring tallmossen
ut efter att hygget omkring tagits upp 1984. Rik-
ligt med sjalvforyngrad gran har dérefter etablerats
langs dikena.

Pa den tidigare indgomarken kring gardscentrum
dominerar 16vtriaden, frimst bok, ek och bjork men
dar fanns dven ca 15% gran pa 1970-talet. Dessutom
vixer hassel, asp, skogslind, klibbal, avenbok, skogs-
16nn, apel, ronn och skogsalm spritt i de tidigare
indgorna. Sodra stambanan gar genom gardens Ostra
del av indgomarken. Den 17 hektar stora delen ster
om jarnvigen utgoér omrade H i Nilsson (1979a), dar
mer exakt information finns om delomradets trid
och buskar. De dldsta traden dér finns i bokbackar
pa totalt ungefir ett hektar och traden har dldersbe-
stamt till 200-290 ar (Mats Niklasson, muntl.). De
flesta av dessa ca 50 gamla bokar dr ihaliga. Ekarna
i omradet har inte dldersbestimda men de flesta dr
inte sd gamla, utan flertalet sannolikt 80-100 ar. Ef-
ter en markbrand i maj 1974 avverkade markédgaren
Vixjo stift ca 0,5 hektar med gammal ddellvskog
Oster om jarnvdgen och granplanterade detta om-
rade som tidigare innehdll manga ihéliga ddellov-
trad. Efter att omradet 6ster om jarnvdgen utndmnts
till “kyrkoreservat” avverkades dock den planterade
granen 2001. Betet upphorde dérefter under ndgra ar
Oster om jarnvigen, da bjork foryngrade sig rikligt.
Mycket av denna ungbjork har avverkats aren 2014
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och 2016, eftersom detta nu dr en hagmark i natur-
reservatet Stenbrohult.

Hela omradet Oster om jarnvdgen har betats av
notkreatur och vissa ar av en eller tva hastar under
bada undersokningsperioderna. Under 1970-talet
gick rekryteringskvigor fran Préstgarden hér, medan
det under senare ér betats av dikor av rasen rodkulla.
Halften av dngsmarken Oster om jérnvdgen farbeta-
des intensivt 20052008, men detta omrade betades
av fem ponnyhéstar fr.o.m. maj under 2009. Hela
omradet Oster om jarnvdgen betades av notkreatur
och hédstar under augusti—oktober 2009. Hagmar-
kerna 6ster om jarnvdgen ldmnades utan havd 2010,
forutom tre kor med kalvar som betade ca tio dagar
efter midsommar. Det mesta av det kvarstaende gra-
set brandes av i mitten av april 2011. Omradet dster
om jarnvdgen betades av ndtkreatur under sommar
och host 2011-2016, samt dven av en till tva hdstar
nagra ar. Samtliga ndtkreatur som betat i omradet
Oster om jarnvigen sedan 2008 har varit av lantra-
sen rodkulla. Sedan 2011 har det i hagmarken dster
om jarnvigen dven funnits tva ortrika slatterdngar pa
ca ett hektar, som slagits av i slutet av augusti med
senare efterbete av nétkreatur. Aven viister om jérn-
vagen har det funnits mindre slatterdngar under bada
tidsperioderna. Hagmarken pa Ostra Prastgarden har
betats av notkreatur bada undersékningsperioderna.

Inom hela omradet har det funnits manga sma
karr, som dock oftast helt torkat ut under sommaren.
De som fanns i och intill de avverkade omradena
1974-1984 dikades ut. Ddremot har de tiotal smd
kérren Oster om jarnvdgen ldmnats ordrda. Hir har
t.0.m. ett par kirr haft hogre vattenstand pa senare ar
nér dldre diken har vuxet igen naturligt.

Under 1970-talet matades faglarna vintertid med
havre och talg vid boningshuset, men det har inte
skett under senare artionden. Ddremot har fagelmat-
ning forekommit i Stenbrohults kyrkby véster om
och i Réshults by 6ster om undersokningsomradet.
Under 1970-talet fanns fran borjan 30 holkar inom
omradet som fram till 1980 successivt minskade till
ca 20, men under 2008-2016 bara nagra fa holkar.
Forekomsten av naturhal i gamla 16vtrdd har varit
riklig pé den f.d. indgomarken under bada tidsperio-
derna. Under 1970-talet hittades fagelbon inuti 43
haltrad, varav flera hal utnyttjades i vissa trid.

Metod

Alla ar, forutom 1980, har undersoksomradet be-
sokts minst tva ganger i veckan fran mitten/slutet
av mars till slutet av juni. Den utstrickta invente-
ringsperioden under var-sommar baserades pa att
olika faglarnas sangaktivitet toppar under olika



tidsperioder (Nilsson 1974b, 1977). Omréadet ge-
nomkorsades ldngs i forvdg bestimda rutter med
100 m avstand (se figur i Nilsson 1974a). Rutter-
nas start alternerade mellan sodra och norra dndan
av omradet och varannan gang gick jag mellan de
tidigare 100-meters linjerna. Dagar med regn och
blast gjordes inga inventeringar. Alla fagelobser-
vationer ritades in med artkoder pa en besokskarta
med kompletterande noteringar i en antecknings-
bok. Varje inventering startade kring soluppgangen
hela sdsongen och varade fyra till fem timmar per
besok. Aren 1972-1979 anvindes en utokad karte-
ringsmetod med arligen 21-28 morgonkarteringar
kompletterat med boinventeringar av trastar, mesar,
stjartmes, noétvicka och stare. Boinventeringarna
gjordes framst pa eftermiddagarna och funna bon
foljdes upp med nagra dagars mellanrum for att
konstatera hickningsutfallet (Nilsson 1984). Flera
besok gjordes dven kvillstid och fornétter i mars—
april for att inventera sjungande trastar, ugglor,
morkulla och enkelbeckasin. Min metod paminner
mycket om den som beskrivs av Tomiatoj¢ (1980).
Ar 1980 karterades figlarna under tio morgonbe-
sOk och ndgra kvillsbesok april-juni, med bolet-
ning framst for stare. Ar 1980 inventerades inte de
vanligaste arterna noga, forutom stare, och inte hel-
ler de nattaktiva arterna.

Sérskild uppmirksamhet dgnades alla ar at sam-
tidiga observationer av sjungande faglar och samti-
digt aktiva bon. Nar det giller hackspettar noterades
ocksd om mgjligt kon, eftersom bada konen kan
trumma. Manga revirhdvdande faglar flyttar snabbt
mellan olika platser i reviren, varfor sddana forflytt-
ningar noterades noga. Det gillde dven observatio-
ner strax utanfor undersdkningsomradet, sérskilt
for arter med stora revir. Utan dessa noteringar av
samtidigt sjungande/trummande och snabbt forflyt-

Antal arter Number of species

Figur 1. Antal arter de undersokta dren pa garden Djakna-
bygd.

Number of species in the investigated years on the farm
Djéknabygd.

tande individer kan man létt overskatta antal revir.
Se vidare tidigare beskrivningar av metoden (Nils-
son 1977, 1979a, 1979b).

Under aren 2008-2016 har omradet besokts lika
ofta som 1972-1979, men de vanliga arterna har inte
dgnats lika stor uppmarksamhet som tidigare. Riktad
boletning har bara anvénts under senare ar for stare
och stjértmes, men tidigare erfarenheter har anvénts
for att utvirdera de observationer som gjorts av t.ex.
trastar. De sérskilt kvills- och nattaktiva arterna har
raknats vid flera kvélls- eller gryningsbesok per ar.
Sérskilt har forekomsten av i trakten ovanligare arter
folja upp sarskilt noga dven under senare ar.

Vid utvérderingen av observationer har revirhdv-
dande individer under en period pa minst sju dagar
pé en plats bedomts som ett revir. Dessutom har re-
virhdvdande individer under kortare perioder samt
revir med mindre dn halva reviret i omradet noterats.
Ladusvalan har alla &r hdckat 100 m véster om och
ibland i en lada 200 m Oster om undersdkningsom-
radet och har ocksa alla ar sokt foda Gver omradets
hagmarker, men har dnda inte tagits med hédr. Fag-
lar som uppenbarligen sjungit under flyttning, t.ex.
gransangare i april, samt bergfink och rodvingetrast
under stracktid har inte bedomts som revirhdvdan-
de. Pa samma sitt har 6verflygande sjofaglar under
héckningstid, men som inte hickat inom omrédet,
uteslutits.

Eftersom mycket noggranna tithetsberdkningar
gjort pa den undersokta garden kan det vara intres-
sant att jimfora med de abundanser som anges for
Kronobergs lin i Ottosson m.fl. (2012). For att rdkna
ut titheten i lanet har det antal par som anges i bo-
ken dividerats med ldnets landyta pd 8488 km?. For
de vanligaste arterna har bara téitheter raknats ut pa
Djéknabygd fran de &r antalet revir bedomts vara
noga inventerat.

Resultat

Antal revirhdvdande arter har varierat mellan aren,
men har arligen varit omkring 60 bade under 1970-
och 2010-talen (Figur 1). Totalt inrdknades 77 arter
under 1970-talet och 72 arter under motsvarande
9-arsperiod nyligen (Appendix). Av de under senare
ar “nya” arterna dr alla fem kortdistansflyttare (Ta-
bell 1), d&ven om gransdngare kanske inte ska rdknas
som ny dé en gransangare sjong mitt i omradet 26
och 28 juni 1972. Av de atta forsvunna arterna r dé-
remot fyra stannfaglar, medan tre dr kortflyttare och
goktytan tropikflyttare. Skata har visserligen besokt
garden dven under senare ar, men bara tillfalligt.
Skatan hickar fortfarande arligen med vardera ett till
tva par i Stenbrohults kyrkby och i Rashults by intill

929



Tabell 1. Arter som Okat eller minskat sedan 1970-talet pa garden Djaknabygd i forhallande till arternas flyttningsstrategier.
Long-term species population trends at the farm Djiknabygd in relation to migratory habits.

Flyttningsstrategi Migration strategy

Stannfaglar Kortflyttare Tropikflyttare
Residents Short distance migrants  Tropical migrants
Nya arter Gragas
New species Anser anser
Trana
Grus grus
Skogsduva
Columba oenas
Gransangare
Phylloscopus collybita
Sdvsparv
Emberiza schoeniclus
Okning 50-100% Blames Dubbeltrast Gra flugsnappare
Increase 50-100% Cyanistes caeruleus Turdus viscivorus Muscicapa striata
Stenknéck
C. coccothraustes
Minskning 25-50% Notskrika Bjorktrast Gronséangare
Decrease 25-50% Garrulus glandarius Turdus pilaris Phylloscopus sibilatrix
Talgoxe Taltrast
Parus major Turdus philomelos
Tradkrypare Koltrast
Certhia familiaris Turdus merula
Roédhake
Erithacus rubecula
Gronsiska
Carduelis spinus
Minskning 50-75% Svartmes Kungsfagel Rodstjart
Decrease 50-75% Periparus ater Regulus regulus Ph. phoenicurus
Tofsmes Domherre Tradgardssangare
Lophophanes cirstatus ~ Pyrrhula pyrrhula Sylvia borin
Entita Bofink Lovsangare
Poecile palustrios Fringilla coelebs Phylloscopus trochilus
Talltita Jarnsparv Svartvit flugsnappare
Poecile montanus Prunella modularis Ficedula hypoleuca
Tornskata
Lanius collurio
Minskning >75% Stare Tradpiplarka
Decrease >75% Sturnus vulgaris Anthus trivialis
Forsvunna arter Tjader Kaja Goktyta
Disappeared species Tetrao urogallus Coloeus monedula Jynx torquilla
Fasan Brandkronad kungsfagel
Phasianus colchicus Regulus ignicapillus
Skata Gulsparv
Pica pica Emberiza citrinella

Pilfink
Passer montanus
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Tabell 2. Genomsnittliga titheter (revir/km?) av hackfaglar pa garden Djdknabygd pa 1970-talet, motsvarande tithet 2008—
2016 samt framridknad medeltithet for Kronobergs ldn fran boken Féglarna i Sverige.

Average density (territories/km?) of some species at the farm Djdknabygd in the 1970s, corresponding density in 2008—2016,
and calculated mean density for Kronoberg county (G lin) according to Ottosson et al. (2012).

Art Species 1970-tal 2010-tal G lén
Morkulla Scolopax rusticola 3,9 33 2.8
Ringduva Columba palumbus 7,0 8,1 42
Storre hackspett Dendrocopos major 4,6 4,4 0,7
Notskrika Garrulus glandarius 8,8 6,5 2,9
Stjartmes Aegithalos caudatus 2,9 3,0 0,3
Talgoxe Parus major 34 18 16

Blames Cyanistes caeruleus 8,6 14 4,5
Svartmes Periparus ater 9,6 4,1 5,2
Tofsmes Lophophanes cristatus 2,5 0,8 2.4
Entita Poecile palustris 10 4.9 1,6
Talltita Poecile montanus 43 1,5 1,4
Notvicka Sitta europaea 8,9 9.4 1,2
Tradkrypare Certhia familiaris 11 7,8 6,5
Girdsmyg Troglodytes troglodytes 6,7 6,7 5,9
Taltrast Turdus philomelos 27 14 7,1
Koltrast Turdus merula 25 15 14

Rodhake Erithacus rubecula 58 29 21

Svarthitta Sylvia atricapilla 13 11 12

Tradgéardssangare Sylvia borin 18 7,5 5.3
Artsangare Sylvia curruca 2,7 1,2 1,8
Lovsangare Phylloscopus trochilus 69 28 41

Gronséangare Phylloscopus sibilatrix 11 5.9 0,7
Kungsfagel Regulus regulus 27 11 21

Gra flugsnappare Muscicapa striata 1,8 3,5 2,9
Svartvit flugsnappare Ficedula hypoleuca 16 5,6 5,5
Jarnsparv Prunella modularis 19 8,1 3,5
Tradpiplarka Anthus trivialis 24 5,4 7,1
Tornskata Lanius collurio 2,5 0,6 0,2
Stare Sturnus vulgaris 21 2,5 2,4
Stenknick Coccothraustes coccothraustes 1,1 3,0 0,1
Gronfink Carduelis chloris 2.4 2,7 1,8
Gronsiska Carduelis spinus 7,0 3,8 2,0
Domherre Pyrrhula pyrrhula 4,0 3,0 1,1
Bofink Fringilla coelebs 47 29 45
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undersokningsomradet.

Av de stannféaglar som haft en trend i omradet sedan
1970-talet har hela elva arter minskat eller forsvun-
nit, medan bara blamesen okat (Tabell 1). Blamesen
ar en art som delvis ldmnar omréddet vintertid (egna
observationer) och kunde kanske lika gédrna anses
vara en kortflyttare. Bland kortdistansflyttarna har
sju arter okat eller tillkommit, medan tretton arter
minskat eller forsvunnit. Bland tropikflyttande fag-
lar med é&ndrad tithet bedoms bara gra flugsnappa-
ren ha 6kat nagot, medan déremot atta arter minskat
eller forsvunnit. Sammantaget har séledes betydligt
fler arter minskat &n 6kat pa garden Djaknabygd de
senaste 45 aren. Det giller sdrskilt stannfaglar och
tropikflyttare.

Under dren 1972-1979, da noggranna téthetsbe-
réakningar gjordes dven for de vanligaste arterna, var
mediantitheten pa garden 579 revir per kvadratkilo-
meter (bara arter med minst ett helt revir i omradet
medtagna). Den hogsta titheten var 657 revir per
kvadratkilometer ar 1975 och den lagsta 427 efter
den kalla vintern 1979. Tétheten i det varierade 16v-
skogs- och hagmarks-omradet oster om jarnvigen
var 541 revir per kvadratkilometer dr 1976 (omrade
H i Nilsson 1979a). Tatheten i den gamla barrskogen
var 481 revir per kvadratkilometer ar 1977 (managed
forest i Nilsson 1979b). Uppenbarligen varierade tit-
heten inte sa mycket mellan olika naturtyper pd gar-
den under 1970-talet. Titheten under senare ar har
varit betydligt ldgre, men oftast drygt 300 revir per
kvadratkilometer, men med stora variationer. Lagst
tathet fanns i granplantagerna, men inga exakta be-
rékningar har gjorts.

For en del arter dverensstimmer de titheter som
jag fann ungefar med de som réiknats fram for Kro-
nobergs lan frén Ottosson m.fl. (2012), men flera
arter avviker markant (Tabell 2). Gronséngare, not-
vicka, stjartmes och stenkndck har mer dn atta gang-
er hogre tithet pd garden Djdknabygd jamfort med
uppgifterna i boken Faglarna i Sverige. Storre hack-
spett, blames, entita, tornskata och domherre har tre
till sex ganger sa hog téthet pa garden.

Svartvit flugsnappare, tradpipliarka och stare har
minskat drastiskt pd Djdknabygd sedan 1970-talet,
sa att de gatt fran att ha flera gdnger sa hog téthet
som rdknats fram for Kronobergs ldn fran boken
Faglarna i Sverige till att nu ha ungefdr samma tit-
heter som anges i boken (Tabell 2). P4 liknande sitt
har titheterna for de pa 1970-talet vanligaste arterna
bofink, talgoxe, taltrast, koltrast, rodhake, tradgérds-
sangare, 1ovsangare och kungsfagel minskat sa att de
nu ligger i nivd med eller ligre dn skattningarna for
Kronobergs ldns genomsnittliga titheter.
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Diskussion

Det har skett stora fordndringar i hickfagelfaunan
pa garden Djdknabygd under de senaste 45 aren,
men antalet arter har varit hogt under bada de un-
dersokta tidsperioderna. En hel del av fordndring-
arna kan sittas 1 samband med biotopfordndringar,
medan andra tycks bero pa andra faktorer. Sam-
mantaget har betydligt fler arter minskat dn 6kat pa
garden Djiaknabygd de senaste 45 aren. Det géller
sdrskilt stannféglar och tropikflyttare.

Att skata, pilfink och gulsparv har forsvun-
nit kan bero pa att vintermatningen upphdrde
vid boningshuset omkring 1990. Huvudsakligen
erbjods tidigare havre och talg, producerat pa
garden. Andra viktiga faktorer for dessa arter ar
sannolikt att sddesodlingen i trakten, som fort-
farande var vanlig pd manga gérdar under 1970-ta-
let, har minskat betydligt sedan dess. Detta kan
ocksa vara orsak till att kajan forsvunnit fran gér-
den, trots att manga ldmpliga héltrdd dnnu finns
kvar. Bade kaja och pilfink hiackar dock fortfaran-
de pa Stenbrohults préstgard, dér arligen akrar har
satts med blandséd av havre och korn dven under
senare 4r.

Den mest drastiska férandringen av biotopen pa
géarden 4r att ca 25 hektar gammal grandominerad
blandskog ersattes av granplantager. Fran att sko-
gen varit luckig, olikaldrig med flera trddslag, och
med de dldsta trdden 100—-150 ar gamla, blev barr-
skogen en jamnarig granplantering med bara ett
litet inslag av bjork och tall (Nilsson 2006). Under
2008-2016 har barrskogen darfor dominerats av
30-35 &r gamla granplantager. Dessutom fanns det
drygt ett hektar rena granbestand fran plantering
av hagmarker 1960 (néstan lika mycket av dessa
plantager blaste ned i stormen 2005), samt nagra
hektar ungefdr hundradrig grandominerad bland-
skog. Minskningen av svartmes, tofsmes, talltita,
tradkrypare, rodhake, gronsangare, kungsfagel,
jérnsparv, gronsiska, domherre och bofink kan di-
rekt séttas i samband med avverkningen av gammal
grandominerad blandskog. Detta framgar fran hur
reviren fordelas under de tva tidsperioderna (opu-
blicerade artkartor).

Det &r intressant att brandkronad kungsfagel
under tre ar pa 1970-talet hdvdade revir pa olika
platser i den gamla grandominerade skogen, dér
det fanns inslag av tall, bjork, ek, bok och asp.
Trots att den brandkronade kungsfageln 6kat mar-
kant i Sverige sedan dess har den inte atervant till
girden. Aven en lundsingare hivdade revir under
tre veckor i den gamla grandominerade skogen
1978. En annan intressant art i den gamla barrsko-



gen var den tretdiga hackspetten. En hona sigs 13
april 1974 samt 2 november 1974 och en hane tre
ganger under 9-19 april 1975. En hane sags dven
30 december 1981 (Ingvar Nilsson). Pa kyrkans tre
anslutande gardar i Stenbrohult fanns vid denna tid
6ver 100 hektar med drygt 100-arig grandominerad
skog. Det ér troligt att ett par av tretdig hackspett
da fanns i denna skog, atminstone under ndgra ar.
Under 1970-talet noterades den tretdiga hackspet-
ten i tva andra omraden vid sjon Mockeln, dven un-
der héckningstid. Efter att de gamla barrskogarna
vid sjén avverkats finns inga fler observationer av
tretdig hackspett.

Det ar viktigt att uppmérksamma hur drastiskt
dven markvegetationen har dndrats 1 gardens barr-
trddsdominerade skogar de senaste 40 aren. Pa
1970-talet var marken nistan helt mosstéckt i dessa
gamla skogar, bérris av blabédr och lingon tickte
60-80% av marken och krustatel under 50% (Nils-
son 2006). I de nya granplantagerna finns mest
nagra vanliga mossor, flickar med krustitel och
barr pad marken, men nistan inget barris. Att det ar
skogsbruket som ligger bakom bérrisets minskning
framgér tydligt av att det i en kraftledningsgata ge-
nom norra delen dnnu véxer rikligt med hogt bla-
bérs- och lingonris.

Blabarsris minskar starkt med okande tdthet av
gran, men Okar successivt till en platd niar skogen
blir dver 80 ar gammal (Hedwall m.fl. 2013). Fja-
rilslarver som lever pa blabérsris dr en viktig foda
for tjaderkycklingar och for insektsédtande téttingar
(Atlegrim 1989). Blabdrsrisets drastiska minskning
i barrskogen kan bl.a. forklara tjdderns forsvinnan-
de fran Djdknabygd, kanske i kombination med att
tuvullens blomning minskat pa tallhégmossen efter
igenvdxning (egna observationer). Senast jag sag
en tjaderkull pa garden var i juni 1963, men tjader
sags under hdckningstid dven tre ar under 1970-ta-
let. Aven for sma insektsitande faglar, samt kanske
ocksé for taltrast och koltrast, kan den drastiska
minskningen av blabérsris vara vil sd viktig som
barrskogens yngre élder for att forklara minsk-
ningen av figlarna. Detta behdver undersdkas mer
ingdende, for att kunna forklara faglars popula-
tionsforandringar i skogsmark. Bade taltrast och
koltrast tycks dock generellt 6kat ndgot pa ldngre
sikt 1 Sverige (Green m.fl. 2016).

De notkreatursbetade hagmarkerna har varit
ungefér lika stora bada undersokningsperioderna.
Dirfor gar det inte att forklara goktytans forsvin-
nande samt triadpiplirkans och starens drastiska
minskningar utifran lokala habitatférandringar.
Visserligen fanns ménga revir av piplarkan i den
gamla luckiga barrskogen, men minskningen av

tradpiplarkan kan inte bara forklaras av denna
skogs forsvinnande. Antalet revir har ungefér halv-
erats i hagmarkerna sedan bérjan av 1970-talet. Da
fanns dven tre revir tradpiplérka pa tallmossen, som
mirkbart vuxit sig titare sedan laggkérren dikats
ut. Under senare ar har tradpipldrkan helt f6rsvun-
nit fran skogsmarken, dar det i borjan av 1970-ta-
let fanns mer &n tio revir i luckor i den barrtrids-
dominerade skogen. Det dr anmérkningsvirt att
tradpiplarkans bestdnd pa Djéknabygd halverades
redan pa 1970-talet, nagot som alltsa skedde innan
den landstickande Gvervakningen av fagelfaunan
borjade 1975. Orsaken till denna tidiga minskning
finns inte i1 habitatfordndringar pd Djédknabygd,
utan troligen pa overvintringsomréadet i Afrika. No-
tervirt dr att dven i Storbritannien minskade tradpi-
plérkan markant under 1970-talet.

Stararna pa garden har hela tiden hickat i naturhal
och méngden av dessa har bara dndrats marginellt.
Flera ihaliga 16vtrad har avverkats 1974—1984, men
hackspettarna har senare hackat ut nya hal, framst i
aspar. Troligen ligger miljodndringar pa flyttnings-
och/eller Gvervintringsomradena atminstone delvis
bakom minskningar av goktyta, stare och tradpi-
plarka. Under de senaste 40 aren har dessa tre ar-
ter minskat markant i Sverige (Green m.fl. 2016),
men orsakerna &r inte uppenbara. Pa Kullaberg i
Skane har goktyta, stare och tradpipldrka minskat
med mer dn 90% fran 1974 till 2014, trots att ytan
av betade hagmarker inte minskat dir (Nilsson &
Peterz 2016). Arterna har sina utbredningscentra i
Europa sdder om mitt undersdkningsomrade, var-
for klimatfordndringar i form av 6kande temperatu-
rer inte heller verkar ligga bakom minskningarna.
Ett varmare klimat borde leda till 6kning i norra
delen av utbredningsomradena om andra faktorer
vore ofordndrade.

Flera av de nytillkomna och 6kande arterna pa
garden Djdknabygd dr sadana som generellt okat
i sodra Sverige under de senaste 40 dren (Ottvall
m.fl. 2008, Green m.fl. 2016), férutom skogsduva,
gra flugsnappare och sdvsparv som minskat. Bade
skogsduvan och flugsnapparen har dkat i Sverige
under senare ar, men minskat sedan 1975. Sav-
sparven har dock minskar inom alla tidshorisonter.
Att sdvsparven hdvdat revir pd Djaknabygd under
senare ar kan sittas i samband med att betesmar-
ken Oster om jarnvdgen blivit blotare efter att gamla
diken vuxit igen. Kanske kan detta dven forklara
att den generellt minskande enkelbeckasinen hallit
stdllningarna pa garden.

Den totala fageltitheten pa garden Djiaknabygd
var inte anmdrkningsvirt hog ens pd 1970-talet. I
flera édldre 16vtradsdominerade blandskogar vid sjon
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Mockeln var titheten i mitten av 1970-talet mellan
1037 och 1453 revir per kvadratkilometrar (Nils-
son 1979a, 1979b, 1980). Om populationstitheten
av olika arter pa gérden Djdknabygd jimfors med
den berdknade i Kronobergs ldn kan den stora skill-
naden for stjdrtmes, blames, entita, ndtvicka, gron-
sangare och stenknéck forklaras av den relativt sto-
ra ytan dldre ddellovskog pa Djdknabygd och dven
andra gardar kring sjon Mockeln (Rundlof 2003).
Att 16vskogen blivit dldre inom omradet har dven
gynnat blames och stenkndck som dkat nagot sedan
1970-talet. Att titheten av entita halverats pa garden
sedan 1970-talet kan ddremot inte forklaras av for-
andringar av habitat. Eftersom entitan dr stannfagel
skulle en mojlig forklaring till artens minskning
kunna vara konkurrens med den 6kande bladmesen.
Vid flera tillfdllen har jag observerat att blamesar
tagit 6ver bohél fran entitor samma var. Det finns
indikationer pa att en hdg tithet av blames tvingar
entitan att hdcka i bohal med hogre predationsrisk
(Nilsson 1984). P& Kullaberg har entitan minskat
drastiskt fran 1974 till 2014, trots att ytan 16vskog
okat under perioden (Nilsson & Peterz 2016). Un-
der samma period har bldmesens population okat
trefaldigt pa Kullaberg, i linje med min hypotes. En
negativ paverkan pa entitans antal fran talgoxen kan
inte heller uteslutas (Wittwer m.fl. 2015).

Den svartvita flugsnapparen foredrar dldre ddel-
16vskog, men antalet holkar har minskat pa Djak-
nabygd och arten har ocksa minskat generellt. Pa
1970-talet hickade ménga par i holkar, men under
senare dr ddremot mest i ihaliga 16vtrdd. For svart-
vita flugsnapparen &r det saledes svart att sirskilja
orsaken till minskningen frén lokala habitatforand-
ringar och andra faktorer. Det finns indikationer pa
att mesars konkurrens i kombination med klimat-
forandringar paverkat svartvita flugsnapparens po-
pulation negativt (t.ex. Wittwer m.fl. 2015).

Det &r vilként att vissa stannféglar paverkas ne-
gativt av kalla vintrar, vilket bl.a. visats for gérd-
smyg, kungsfagel och ndtvicka fran data insamlade
i Stenbrohult (Nilsson 1986, 1987). Efter den kalla
vintern 1978/1979 forsvann bade stjartmesen och
girdsmygen helt fran Djdknabygd, men bada ater-
kom 1980 (Appendix). Flera andra arter minskade
ocksa mérkbart frén 1978 till 1979. De senaste aren
var 2009/2010 en kall vinter, med halverade be-
stdnd av gardsmyg och kungsfigel som en trolig
konsekvens. Diremot kunde ingen effekt ses pa
stjartmes eller nétviacka av denna kalla vinter. Den
negativa effekten av en kall vinter kan dock buffras
av en hog fodotillgang (Nilsson 1987). Generellt dr
det svart att forklara tathetsskillnader mellan de un-
dersokta tidsperioderna med olika vintervader. Fle-
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ra vintrar var ovanligt milda dven under 1970-talet.

Hur generella dr de fordndringarna av fagelfau-
nan som noterats pa garden Djdknabygd? De se-
naste 50 aren har dldre bérrisrika grandominerade
barrskogar i trakten ersatts av yngre granplantager
med nédstan inget barris (egna observationer). Det
ar darfor troligt att de minskningar av barrskogsle-
vande faglar som jag funnit pa gdrden Djaknabygd
ar typiska for sodra Smaland. Nér det giller hag-
markerna géller detta ddremot inte, eftersom betes-
hévden av ménga hagmarker har upphort i dessa
skogsbygder sedan 1950-talet. I mitt undersok-
ningsomrade finns de ddremot kvar. Inte heller nar
det giller de éldre 16vskogarna har de bevarats lika
vil pa andra gardar som pa Djéknabygd. Fagelarter
som har sina foredragna habitat 1 hagmarker och
gamla l16vskogar kan darfor inte forvintas ha klarat
sig lika bra i regionen som pa den undersokta gar-
den de senaste 45 aren.

Slutsatser

Om vi ska kunna forklara orsakerna till popula-
tionsfordandringar av faglar behdvs det langvariga
lokala studier som relaterar habitatférandringar till
hur antal par av arterna fordndras. Jimforelser mel-
lan vad som hénder i brukade omrdden med relativt
opaverkade kan ge virdefull kunskap, vilket visats
fréan s6dra Finland (Virkkala 2016). Flera slutsatser
kan dras fran langtidsstudien av hackande faglar pa
gérden Djdknabygd nir jamforelser gérs med hur
arternas habitat dndrats. T.ex. kan den drastiska
minskningen av stare och tradpiplarka pa den stu-
derade gérden inte enbart forklaras av lokala habi-
tatfordndringar. Daremot kan den drastiska minsk-
ningen av gammal barrtrddsdominerad blandskog
med riklig forekomst av bérris forklara manga ar-
ters minskning. Flertalet av 16vskogsfdglarna har
ddremot hallit stéllningarna och &r betydligt van-
ligare pa garden jamfort med i regionen omkring.
Sammantaget har betydligt fler arter minskat dn
okat pa garden Djdknabygd de senaste 45 aren. Det
giller sdrskilt stannféglar och tropikflyttare, dar
antalet minskande arter inte vigts upp av antalet
okande arter lika mycket som for kortdistansflyt-
tare.
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Summary

The breeding and territorial birds on a farm in the
forest dominated region of central southern Sweden
were counted both in 1972—-1980 and 2008-2016.
The study area of 70 hectare was visited about twice
weekly from the end of March to the end of June
in the early mornings. Visits started around sunrise
and each visit usually lasted 4-5 hours. Observa-
tions of all birds were noted down on maps and in
a note book, with special attention to movements
of individuals and simultaneously singing birds of
a species. Later in the day, nests were searched for,
and the number of long-tailed tit Aegithalos cauda-
tus, song trush Turdus philomelos, common black-
bird Turdus merula and starling Sturnus vulgaris
were mainly estimated from the number of nests
found. The nests of all species were later visited
to note their status and if birds were still present at
the nests. The census method used is similar to the
method described by Tomiatoj¢ (1980).

Observations of species with large territories
were also noted adjacent to the study area, and only
if the majority of the home range was estimated to
be within the study area one territory was noted.
Less than half of the territory in the study plot is
noted as X in the Appendix, which also is valid for
territorial birds using the plot less than 7 consecu-
tive days in a year. Singing birds obviously on mi-
gration are not included in this study.

The most important change of habitats in the
study plot is the cutting of about 25 hectare of
around 100 year old spruce-dominated mixed for-
est 1981-1984 and the plantation of spruce on these
cuttings. At the same time, stands dominated by
deciduous trees have grown older and the pastures
have been grazed by cattle both study periods. The
number of nest-boxes decreased during the 1970s
from about 30 to 20, and during 2008-2016 only
a few boxes were present. Only small boxes were
available. The number of hollow trees, mainly de-
ciduous species, were common in both periods. In
the 1970s bird nests were found in natural cavities
in 43 trees, with more than one cavity used in sev-
eral trees.

More species decreased than increased between
the two study periods, especially resident species
and tropical migrants. For short distance migrants
on the other hand, the number of decreasing spe-
cies were balanced by about the same number of
increasing species (Table 1). Density changes be-
tween the two study periods can be compared with
the published estimated territory density in the re-
gion (Table 2). For most species, these local chang-
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es in densities can be attributed to the replacement
of old mixed forest by 30-35 years old spruce plan-
tations (unpublished species maps). Species prefer-
ring deciduous forest had much higher densities in
the study plot than the regional averages (Table 2).
However, the pied flycatcher Ficedula hypoleuca
preferring deciduous forests decreased strongly.
Since this species mainly bred in nest boxes in
the 1970s, the change in numbers can be caused
by habitat changes both within the study plot and
elsewhere. Another species also preferring decidu-
ous forest, the resident marsh tit Poecile palustris,
also decreased possibly due to competition from the
increasing blue tit Cyanistes caeruleus. On several
occasions pairs of marsh tits were seen to be driven

away from natural cavities, were they had started
nest building, by blue tits.

Two species, the starling Sturnus vulgaris and the
tree pipit Anthus trivialis, stands out as drastically
decreasing much more than local habitat changes
can explain. The tree pipit disappeared from the fo-
rests between the study periods, but also decreased
in the local pastures without any obvious change in
management. The starlings mainly foraged in the
pasture and the number of suitable tree cavities did
not change noticeably. All starlings used hollow trees
in both study periods and did not use the nest boxes,
which were possibly too small for this species. The
decrease of both the starling and the tree pipit seem
mainly to be caused by factors outside the study area.

Appendix. Antal revir/par av faglar pa garden Djaknabygd, sodra Smaland under tva tidsperioder. X bety-
der del av revir eller revirhdvdande/forekomst under kortare tid an 7 dagar under hdckningstid ett visst ar.
Fet siffra eller x betyder konstaterad hickning. Ett + efter en siffra anger att det &r en minimisiffra och att

det verkliga antalet kan vara storre.

Number of territories or pairs at two different time-period at the farm Djdknabygd. X means part of a
territory or singing/occurrence during the breeding period during less than 7 days in a year. Fat figures
mean that breeding was confirmed. A + after a figure denote a minimum figure, with the actual number

possibly higher.
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Changes in local distribution and numbers of staging and winter-
ing Bean Geese Anser fabalis in Scania, south Sweden 1977/1978—

2016/2017

Fordndringar i lokalutbredning och antal hos rastande och évervintrande sddgdss
Anser fabalis i Skane, sédra Sverige 1977/1978-2016/2017

LEIF NILSSON

Scania in southern Sweden is an important staging and
wintering province for the Bean Goose Anser fabalis,
especially for the Taiga form A. f fabalis. Based on
counts in October, November and January 1977/1978—
2016/2017, and observations of neck-banded individu-
als, the changes in local distribution are described. When
the counts started, large numbers were counted already
in October, but autumn numbers steadily decreased as
the geese stayed further north in Sweden. The January
counts on the other hand increased as the geese wintered
in Scania in successively larger numbers rather than leav-
ing Sweden. In January 2017, more than 40 000 or two-

Abstract

thirds of the global population of Taiga Bean Goose were
counted in Scania. Within the province, more and more
geese concentrated to inland areas and instead of using
the Oresund coastal region as in earlier years. Birds from
different breeding areas, e.g. from Finland and Sweden,
used different parts of Scania. In recent years 3000-9000
of Tundra Bean Geese Anser f. rossicus have been winter-
ing in a small area in northeast Scania.

Leif Nilsson, Department of Biology, Biodiversity,
Ecology Building, S-223 62 Lund, Sweden.
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Introduction

Most European Goose populations have shown
remarkable increases during recent decades (e.g.
Fox et al. 2010, Nilsson 2013). This does, how-
ever, not apply to the Taiga Bean Goose Anser f.
fabalis, which recently was red-listed because of
an unfavorable conservation status (Marjankangas
et al. 2015). Accordingly, an International Single
Species Action Plan (ISSAP) was established for
the Taiga Bean Goose by AEWA (The African-Eur-
asian Waterfowl Agreement; Marjankangas et al.
2015), and work to change the situation has been
initiated under the newly established European
Goose Management Platform (EGMP). However,
there was concern about the situation for this sub-
species much earlier, and in 1975 the Nordic Col-
legium for Wildlife Research (NKV) established a
Nordic Bean Goose Project (Nilsson & Fog 1984).
This lead to the start of large-scale neck-banding
programs in the Nordic countries in addition to
regular goose counts in Sweden (Nilsson 2013).

It was early established that Sweden was a key area
for the Taiga Bean Goose, especially during migra-
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tion but also in normal winters (Nilsson 1984, Nils-
son et al. 1999, Fox et al. 2010). Within Sweden,
the southernmost province, Scania, was of special
importance for the Taiga Bean Geese. In the 1950s,
during the first major studies of the species in the
country (Markgren 1963, Mathiasson 1963), the
absolute majority of autumn staging and wintering
Bean Geese were found in this province. Over the
years, there has been a change in the distribution of
especially autumn staging Bean Geese in the coun-
try which now changed their autumn staging to
sites further north in the country (short stopping).
Scania is not so important anymore at this time of
the year and the Bean Geese arrive later in Scania
in more recent years compared to before (Nilsson
2013). Scania is still the most important winter
area for the Bean Geese in the country. Internation-
ally, a large proportion of the entire population of
Taiga Bean Geese are found in the province during
the winter (Fox et al. 2010, Nilsson 2013, Marjan-
kangas et al. 2015).

In the present contribution, I analyze count data
from the national goose counts and local sightings



Figure 1. Map of Scania, southernmost Sweden with the di-
vision into units used for analyzing the goose counts in the
province. The four areas Oresund, SW, Central and South +
SE form the larger unit SW Scania.

Karta éver Skane med indelning i storre delomraden for ana-
lys av gasinventeringarna i provinsen. The fyra delomradena
Oresund, SW, Central samt South + SE utgor tillsammans
den storre enheten SV Skane.

in Scania from different neck-banding programs
to establish the present use of different parts of
the province by the Bean Geese and to elucidate
changes in the pattern of local distribution and
numbers over the last forty years. The knowledge
of the local distribution of Bean Geese, especially
the differences in local distribution between the two
forms of the species is of importance for the adap-
tive management plan for the Taiga Bean Goose
which occur close to the more common Tundra
Bean Goose.

Material and methods

The goose counts in Scania are part of the national
and international goose counts coordinated by
Wetlands International. Counts in Scania started
in 1977/1978 and they have continued ever since.
In the present contribution, data is included from
counts in October, November and January from
the start up to and including 2016/2017, i.e. for 40
years. During the first decade, counts were made
every month from October to March/April. Counts
from the early years for these months have been
analyzed and presented by Nilsson & Persson
(1984). Linear regression was used to test for pos-
sible trends in the goose counts.

The main goose areas in Scania lie in the south-

west and northeast (Figure 1). The areas shown in
the map were covered during the counts by observ-
ers that checked every possible field for the occur-
rence of staging and wintering geese. NE Scania
consists of six counting units, but is treated as a
unit here as there were no consistent differences in
appearance of the Bean Geese between the units
during different times of the year. In the same way,
SW Scania has 17 units, but for the present analy-
sis they are pooled into four larger groups showing
similar seasonal appearance of the geese.

Over the years, the Taiga Bean Geese and Tun-
dra Bean Geese have regularly been separated in
SW Scania, where normally very few Tundra Bean
Geese have been found (Kampe-Persson 2011).
The same also applied to NE Scania during the
early years, but in later years, Tundra Bean Geese
have started to winter here in numbers. During the
last four winters the two forms have been separated
also in NE Scania.

Neck banding was an important part of the Nor-
dic Bean Goose Project. During 19761980, 156
Bean Geese were caught by cannon nets and neck-
banded at Lake Vombsjon in SW Scania (Figure 4,
see Nilsson 1984). Neck banding started in Finland
in 1978 and during the period 1978-1994, 710
Bean Geese were marked. Catching and neck band-
ing was resumed in 2002, and during 2002-2009
another 173 Bean Geese were neck-banded in Fin-
land. Neck banding of Bean Geese in Finland were
mainly undertaken in the breeding (and moulting)
areas but also on some spring staging areas in the
north. For more information about these marking
operations, see Nilsson 1984, Nilsson & Pirkola
1991 and Nilsson 2011). Finally, Bean Geese were
neck banded during spring migration in 2008 and
2009 in staging sites close to Umed and Luled in
northern Sweden. In all, 45 Taiga Bean Geese and
30 Tundra Bean Geese were neck-banded here dur-
ing these two springs.

As a part of the Bean Goose project, the stag-
ing and wintering areas were actively searched for
neck-banded geese. During the monthly counts, all
Bean Goose flocks seen on the ground were ac-
tively scanned for the occurrence of neck-banded
birds. The same applies to the regular goose counts
during later years. In addition to the counts, known
concentration areas for the species were regularly
checked for the occurrence of marked birds during
the entire season. In addition, observations were
collected from birdwatchers active in the province
(for further details see Nilsson 1984, Nilsson &
Pirkola 1991).
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Results
Goose counts in Scania

During the first eight years of goose counting,
10 000-25 000 Bean Geese were counted in SW
Scania in October (Figure 2). Numbers then de-
creased markedly and very few Bean Geese were
counted in this month in the last two decades. Oc-
tober numbers in NE Scania were low for the entire
period. The decrease in October counts for Scania
was highly significant (linear regression r= —0.80,
P<0.001, d.f. = 39). As was shown in the nation-
al analysis, the Bean Geese were short stopping
and new staging habits established further north in
south Sweden (Nilsson 2013).

November totals for Scania were also high
during the early years of goose counting but de-
creased during the years (Figure 2). Still, the over-
all picture shows a decrease over forty years (r =
—-0.48, P<0.002, d.f. = 39). The decrease was con-
centrated to SW Scania (r = -0.75, P<0.001, d.f. =
39). Counts in NE Scania did not show any clear
long-term trend but fluctuated between years (r =
0.27, n.s., d.£.=39). A larger proportion of all Bean
Geese counted in Scania stayed in the NE part of
the province in later years.

January totals for Scania showed a marked and
significant increase over the four decades from
about 10 000 to 20 000 during the first four years
to between 30 000 and 40 000 during recent years
with a peak of more than 45 000 in January 2017
(Figure 2). The increase was highly significant (r =
0.60, P<0.001, d.f. =39). The increase was mostly
localized to SW Scania (r = 0.63, P<0.001, d.f. =
39) whereas the increase was not so marked for NE
Scania (R = 0.31, P=0.05, d.f. = 39).

In the last few years it was found that a propor-
tion of the Bean Geese in NE Scania were Tundra
Bean Geese even if the majority were Taiga Bean
Geese. During the last four seasons, the observers
have separated the two forms of Bean Geese (Table
1) even if it was not possible in all cases. Number
of Tundra Bean Geese counted in NE Scania in the
four winters varied between 800 and 6631. In SW
Scania, the number of Tundra Bean Geese have
been small with the exception of 2015 when 4073
individuals were counted.

In NE Scania, there were no clear differences in
the distribution of the wintering Bean Geese be-
tween the counting units during the whole period
of four decades. On the other hand, in SW Scania
there were marked changes in the utilization of the
different parts of the area over the 40-year period

112

50000
45000
40000 F
el OCTOBER
30000 |
25000
20000
1000 mSW mNE
10000

5000

ol
1977 1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 2010 2013 2016

NOVEMBER

W5W WNE

50000

1577 1980 1983 1986 1589 1992 1995 1998 2001 2004 2007 2010 2013 2016
45000

JANUARY
35000

WBSW ENE
25000
20000
15000
10000
e A L ORI |

o
1978 1981 1984 1987 1990 1993 1996 1999 2002 2005 2008 2011 2014 2017

Figure 2. Total number of Bean Geese Anser fabalis counted
in SW and NE Scania in October, November and January
1977/78-2016/17.

Totalantalet sdidgdss Anser fabalis riknade i SW resp. NE
Skane i oktober, november och januari 1977/78-2016/17.w

both for staging Bean Geese in late autumn and
for wintering Bean Geese (Figure 3). During the
first half of the study period staging Bean Geese in
November used the Oresund region in decreasing
numbers. The decrease was parallel to the overall
decrease in staging Bean Geese found in the counts
for Scania.

In the first ten years, the wintering Bean Geese
regularly used the coastal districts. In the cold win-
ter of 1979, close to 10 000 Bean Geese were found
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Figure 3. Total number of Bean Geese Anser fabalis in the
four subdivisions of SW Scania (see Figure 1) in November
and January 1977/78-2016/17.

Antalet sddgdss Anser fabalis i fyra delomraden av SV Skane
(se Figur 1) i november och januari 1977/78-2016/17.

in the Oresund region in January, related to much
snow in inland Scania this cold winter. Few Bean
Geese remained in Scania during the following
hard winters in 1982 and 1987. The last winter with
any larger flocks counted in the Oresund area was
1990. Later hardly any Bean Geese were counted
at the Oresund coast in winter. In later years, the
central area in the SW of Scania took a more dom-
inating position as a staging and wintering area for
Bean Geese.

Local neckband sightings

The majority of the Bean Geese caught and neck-
banded at Lake Vombsjon in SW Scania during
1976-1980 (Figure 4) stayed in the general feeding
areas around the lake during autumn and winter.
There were some movements from Vombsjon to the
coast at Barsebiick in the Oresund during Novem-
ber and December; Barsebdck being an important
staging area for Bean Geese during the early years
of the study. In January and February, relatively
few local sightings were obtained showing a spread
over SW Scania. The Bean Geese showed no dif-
ferences in local distribution between the marking
year and later winter seasons.

The Bean Geese marked during the early period
(1978-1994) in Finland (Figure 5) were found in
good numbers both in NE and SW Scania. In the
arrival period in October, relatively few sightings
were made in both parts of Scania but in Novem-

Table 1. Number of Bean Geese counted in Scania in January 2014-2017 separated on Taiga Bean Geese Anser fabalis fabalis

and Tundra Bean Geese Anser fabalis rossicus.

Antalet sddgdss riknade i Skane i januari 2014-2017 uppdelade pa taigasddgdss Anser fabalis fabalis och tundrasddgdss

Anser fabalis rossicus.

2014 2015 2016 2017
NE SCANIA
Taiga Bean Goose 2610 6359 7250 13340
Tundra Bean Goose 9116 800 3515 2680
Taiga/Tundra Goose 1185 4316 2743 4536
Total 12911 11475 13508 18711
SW SCANIA
Taiga Bean Goose 19830 21960 23528 24256
Tundra Bean Goose 80 4073 90 286
Total 19910 26033 23618 24542
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Figure 4. Local distribution of sightings in Scania of Bean Geese Anser fabalis neck-banded at Vombsjon (Blue) in 1977-1980.
Lokal fordelning av observationer i Skane av sddgdss Anser fabalis halsmdrkta vid Vombsjon (Bla cirkel) 1977—1980.

ber they were well spread in both the SW and the
NE. As was the case for the geese neck-banded at
Lake Vombsjon some Finnish marked Bean Geese
were seen at Barsebick in the Oresund area during
the early years, but most stayed in the inland areas,
especially in the central part of SW Scania. There
were also a few sightings from the coast in the SW.

Comparing the distribution of sightings of neck-
banded Bean Geese from the second marking pe-
riod in Finland (2002-2009) with the first period
(1978-1994), some differences were found (Figure
5, 6). During the latter period fewer Bean Geese ar-
rived to Scania during the early part of the autumn,
with only small numbers of re-sightings from Oc-
tober and November. The Bean Geese from the
later period were clearly more concentrated to NE
with relatively few sightings from the SW dur-
ing October—December. In January, marked Bean
Geese were seen in numbers spread over both parts
of Scania. In February, the geese in both parts of
Scania were more concentrated than in January. By
March most Bean Geese had left Scania, fewer re-
mained in SW Scania then in NE.
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The majority (81% of 53 individuals) of the
Taiga Bean Geese marked on spring migration in
northern Sweden, staging and wintering in Scania,
were concentrated to SW Scania while only 9%
were found in NE Scania (Figure 7). Tundra Bean
Geese marked in spring in northern Sweden were
mostly sighted in NE Scania (81% of 32 individu-
als; Figure 7, also cf. De Jong et al. 2013). The re-
maining individuals of both forms were reported
from sites north of Scania.

In contrast to the concentration of the sightings
of Taiga Geese from northern Sweden to SW Sca-
nia (81% of 53 sightings), the Taiga Bean Geese
from northern Finland in the later period were
more spread over the two parts of Scania. 44% (of
243) sightings were from SW Scania, whereas 56%
were from NE.

Discussion

With a wintering population of probably at least
40 000 Taiga Bean Geese in Scania in January
2017, the area is clearly the globally most import-



Figure 5. Local distribution of sightings in Scania of Bean Geese Anser fabalis neck-banded in Finland in 1978-1994.
Lokal fordelning av observationer i Skane av sddgdss Anser fabalis halsmdrkta i Finland 1978—1994.
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Figure 6. Local distribution of sightings in Scania of Bean Geese Anser fabalis neck-banded in Finland in 2002-2009.
Lokal fordelning av observationer i Skane av sddgdss Anser fabalis halsmdrkta i Finland 2002—2009.
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Figure 7. Local distribution of sightings in Scania of Bean Geese Anser fabalis neck-banded during spring migration in
northern Sweden (Umea and Luled) in 2008 and 2009. Left map Taiga Bean Goose Anser f. fabalis and Right map Tundra

Bean Goose Anser f. rossicus.

Lokal fordelning av observationer i Skane av sddgdss Anser fabalis halsmdrkta i norra Sverige (Umea och Lulea) 2008 och
2009. Viinstra kartan visar Taigasddgds Anser f. fabalis och hogra kartan tundrasddgas Anser f. rossicus.

ant winter area for the subspecies. This is about
65% or more of the total winter population of the
subspecies. However, the estimates of the total
population of Taiga Bean Geese varies between
different reports. In the action plan for the Taiga
Bean Goose (Marjankangas et al. 2015) the counts
reported from the winter of 2014/2015 yielded a
total of ¢ 52 600 Taiga Bean Geese. This is lower
than the estimate of 63 000 presented by Fox et al.
(2010). The 2016 counts from Sweden indicates an
autumn population in the country of at least 60 000
(Hakon Kampe-Persson, pers. comm.), implying
an even higher total population for the Taiga Bean
Goose globally.

The proportion of the total population of Taiga
Bean Geese staying in Scania for the winter has
increased during the last forty years, the local Ja-
nuary trend presented here being significantly in-
creasing at the same time as the total population
has decreased. In the early neck-banding studies,
some Bean Geese migrated to the southwest being
seen in Denmark, Germany and the Netherlands
(Nilsson 1984, Nilsson & Pirkola 1991), and in
cold winters hardly any Taiga Bean Geese remai-
ned in Sweden (Nilsson 2013). On the other hand,
no geese from the later Finnish study period migra-
ted to western Germany or the Netherlands (Nils-
son 2011).

When the studies started, Scania was also an
important autumn staging area for the Taiga Bean
Geese but especially in October, and also Novem-
ber, counts decreased markedly, and in the latter

part of the study period, very few Bean Geese
reached Scania in October. As has been documen-
ted in Nilsson & Persson (1984) and in Nilsson
(2013), the Bean Geese stopped for staging further
north in south Sweden and a number of new major
staging areas were established there, some of which
had been used for spring staging earlier.

This short stopping seen over the entire range of
Taiga Bean Geese is certainly an effect of the mil-
der autumns and winters that make it possible for
the geese to stay further north than in earlier years.
The same phenomenon was also reported for other
goose species such as the Greylag Goose Anser an-
ser (Nilsson 2006, 2013, Ramo et. al. 2015).

Nilsson & Persson (1991b) analyzed the local
distribution of Bean Geese in Scania during the
early years of the Nordic Bean Goose project.
About half (40 out of 79) of the individuals re-sigh-
ted during the same season stayed in the Vomb-area
where they were marked but the rest spread over
the province. Several of the Bean Geese marked at
Vomb were later in the season found at the coast,
but this exchange with the coast was not found in
the geese marked later (Finnish breeding birds);
this pattern is also apparent from the count data.

When comparing the local distribution of the
birds marked at Lake Vombsjon in the early years
with Finnish marked Bean Geese from the first stu-
dy period, the distribution in SW Scania was simi-
lar between the two data sets. The re-sightings from
both groups were concentrated to the central areas
around Vomb but the Finnish-marked birds were
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more dispersed over other parts of SW Scania. Mo-
reover, an important proportion of them were also
seen in NE Scania.

Both the count data and the re-sighting data
clearly show a concentration of the Bean Goose to
the inland parts of Scania in the latter part of the
study. This applies both to the decreasing numbers
arriving into Scania already in November and to
the increasing wintering population in the provin-
ce. The reasons for this change in local distribution
are not clear. There have been no marked changes
in the availability of different crops suitable for fee-
ding Bean Geese between the coastal areas and the
other parts of SW Scania during the study period
(Nilsson & Persson 1991a, Nilsson & Kampe-Pers-
son 2013).

During the study period, there has also been
marked changes in staging and wintering num-
bers of other goose populations in Scania (Nilsson
2013). The local breeding population of Greylag
Geese in Scania was very small in the late 1970s
but have increased exponentially over the years. In
the early years of the study, the Greylag Geese left
Scania quite early in the autumn, but habits chan-
ged, and in recent years large numbers of Greylag
Geese winter in south Sweden. In the same way,
large numbers of Barnacle Geese Branta leucop-
sis also started to use Scania as an important au-
tumn staging area in recent years. However, there
is no clear indication of competition between the
goose species, the Bean Geese had stopped using
the coastal areas several years before the changes
in occurrence was noted in the Greylag Goose and
Barnacle Goose.

In the material presented here, Bean Geese from
different breeding regions show differences in their
appearance in the winter quarters. Taiga Bean Gee-
se marked in the breeding areas of northern Finland
were more spread over the goose areas in Scania,
whereas Taiga Bean Geese marked on spring sta-
ging at the coast of the Bothnian Bay were mostly
seen in the SW part of Scania. In this context, it is
also interesting to note that the Tundra Bean Geese
marked on the same spring staging areas as the
Taiga Bean Geese in northern Sweden were con-
centrated to a relatively small area in NE Scania.
These differences in local distribution in the winter
areas can be of importance for the management of
goose populations.
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Sammanfattning

De flesta europeiska gasbestianden har visat en
markant 6kning under senare &r (Fox et al. 2010,
Nilsson 2013). Detta giéller dock inte taigasidgas-
en Anser fabalis fabalis, som blivit rodlistad. Som
en foljd av detta har man inom AEWA (African
Eurasian Waterfowl Agreement) tagit fram en ak-
tionsplan for att forsdka aterstdlla en mer posi-
tiv situation for denna gasform. Redan tidigt har
dock sddgasen vickt bekymmer och 1975 startade
Nordisk Kollegium for Viltforskning (NKV) ett
sadgasprojekt (Nilsson & Fog 1984). Detta ledde
till omfattande halsringmirkning av sddgiss och
till starten av regelbundna gasinventeringar i Sver-
ige. Redan tidigt faststilldes att Sverige utgdr ett
nyckelomrade for Taigasddgasen samt att Skane
under stora delar av aret &r ett speciellt viktigt om-
rade for denna gasform.

I foreliggande uppsats analyseras data fran de
nationella gasinventeringarna samt fran olika
halsméarkningsprojekt for att belysa sddgasens ut-
nyttjande av Sk&ne samt fordndringar i antal och
lokal utbredning under de senaste fyrtio aren.

Material och metoder

Gasinventeringarna utgdr en del av de nationella
och internationella gésinventeringarna, vilka sam-
ordnas av Wetlands International. Inventeringarna
startade 1977/78 och pagar fortfarande. I denna stu-
die analyseras inventeringar till och med 2016/17,
dvs. de senaste 40 aren. Inventeringarna omfattar
manaderna oktober, november och januari.

De viktigaste gdsomradena i Skane ligger i syd-
vést resp. nordost (Figur 1). NO Skane delas i 6
delomraden, medan SV (och S) Skéne delas i 17
omraden. For de aktuella analyserna utgdér NO
Skéane en enhet, medan SV Skane i vissa fall de-
las i fyra mindre enheter. I SV Skéne har de bada
formerna av sddgas (taiga och tundra) regelbundet
separerats, men tundragissen har normalt varit fa.
Under senare ar patriaffades storre antal tundragéss
1 NE och de fyra senaste vintrarna har man forsokt
skilja underarterna vid inventeringarna.

Halsmérkning av gdss var en viktig del i det
nordiska sddgésprojektet och 156 giss fangades
och mairktes i Vombomradet 1976-1980, medan
710 géss mérktes i Finland under 19781994, var-
efter ytterligare 173 géss halsmirktes i Finland
2002-2009. I samband med undersdkningar kring
Botniabanan i Umed halsmirktes 45 Taigasddgiss
och 30 Tundrasiddgéss vararna 2008—2009. Intensi-
va observationer for att kontrollera férekomsten av
mirkta géss genomfordes i bl.a. Skdne under den
aktuella perioden.

Gasinventeringar i Skane

Nir inventeringarna startade inrdknades mellan
10 000 och 25 000 siadgéss i SV Skane i oktober
(Figur 2). Antalet sddgédss i oktober minskade
signifikant och under de senaste aren observerades
mycket fa sddgiss 1 landskapet i oktober. Géssen
stannade ldngre norrut i Sverige (Nilsson 2013).
Novemberinventeringarna visade samma bild,
mest for SV Skéne, medan rikningarna inte visade
nagon klar tendens for den NE delen av landskapet.

Inventeringarna i januari visade & andra sidan en
markant dkande trend fran ca 10 000-20 000 un-
der de forsta dren till mellan 30 000 och 40 000
de senaste aren (Figur 2). Okningen var signifikant
for bade SV och NE Skéne, men mest markant i
SV. I de tvd kallaste vintrarna under perioden (1982
och 1987) sags knappt nagra sddgiss i landskapet.
Antalen var laga ocksa under andra kalla vintrar,
speciellt saknades sddgidss da i den nordostra delen
av landskapet.
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Under de senaste aren konstaterades att ett storre
antal tundrasddgéss Overvintrade i Skane. Dessa
har alltid (med ett undantag) varit sparsamma i syd-
vdst, men i norddstra Skane har de separerats forst
under vintrarna 2014-2017 (Tabell 1).

1 SV Skéne konstaterades skillnader i gidssens
antalsutveckling inom de olika delomradena (Figur
1 och Figur 3). I borjan av studierna var siddgiss
regelbundet férekommande i Oresundsomradet un-
der vintern, men under senare ar var de mer och
mer koncentrerade till de inre delarna av omradet.

Observationer av halsmdrkta giiss

Merparten av de sddgédss som marktes vid Vomb-
sjon under hostarna 1977-1980 stannade pa fo-
dosdksomradena nira Vomb (Figur 4). Under
hdosten och forvintern noterades en del rorelser till
kusten av Oresund frimst vid Barsebick som under
dessa dr var ett viktigt omrade for arten.

De sddgdss som mérktes i Finland under 1978—
1994 observerades i betydande antal bade i SV och
NE Skane (Figur 5) och var vil spridda 6ver resp.
omrade. Liksom Vombgidssen observerades rorel-
ser till Oresundskusten under de forsta undersok-
ningsaren. Senare (2002 — 2009) mérkta sddgéss
fran Finland (Figur 6) visade en klart annan utbred-
ning dn de mérkta géssen frén den tidiga perioden.
De anldnde dessutom betydligt senare till Skéne.

Nér det giller sidgdssen mirkta pa varlokaler
i norra Sverige, sa visade taigagdssen en markant
koncentration till sydvéstra Skéne, medan tundra-
sddgissen var koncentrerade till norddstra Skane
(Figur 7). En jamforelse mellan taigagdssen fran
de svenska rastlokalerna visade en annan bild dn
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sddgissen fran den senare méirkperioden i norra
Finland. Till skillnad fran de svenska gissen var de
finska mer jamnt férdelade dver bade sydvistra och
norddstra Skéne.

Diskussion

Med éatminstone 40 000 Taigasddgdss i Skéne vid
januariinventeringen 2017 utgdér omradet det klart
viktigaste vinteromrédet for denna gasform med
ungefir 65% eller mer av det totala bestandet for
underarten. Till en del kan denna 6kning forkla-
ras av att farre sdadgidss flyttar vidare mot sydvist
jamfort med tidigare ar. Denna forskjutning norrut
av utbredningen kan ocksa ses i fordelningen av
sddgéssen i landet vid hostinventeringarna dér de i
hogre grad rastar ldngre norrut i landet én tidigare
(Nilsson 2013). En liknande tendens till *short-
stopping” har konstaterats hos andra gésarter, t.ex.
gragasen (Nilsson 2006, 2013, Ramo et al. 2015).

Mairkningar av sddgdss har foretagits under oli-
ka perioder. Som pavisats hiar forekommer en hel
del skillnader i den lokala utbredningen mellan de
olika grupperna av mirkta giss. En tydlig tendens
dr att sddgéissen knappast forekommer i omradena
vid Oresund léngre. Dessa omraden torde tidigare
utnyttjats mer da de till skillnad frén inlandet har
haft mindre snd och didrmed gett sddgdssen lattare
fodosoksmajligheter. Man skulle kanske kunna
tidnka sig en konkurrenssituation eftersom flera an-
dra gdss dkat under perioden och bérjat dvervintra
i landet. Emellertid dvergav sddgdssen kustomra-
dena redan innan dessa borjade utnyttjas av storre
antal av de andra gésarterna.
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Green Warbler Phylloscopus nitidus ringed at Blavand: molecular
confirmation of a Danish first and European eighth vagrant record

Kaukasisk lundsangare Phylloscopus nitidus ringmdrkt i Blavand: Danmarks
forsta och Europas attonde raritetsfynd bekrdftas molekyldrt

MARTIN STERVANDER, HENRIK KNUDSEN & ANDREAS BRUUN KRISTENSEN

On 27 May 2015, a Green Warbler Phylloscopus
nitidus was caught and ringed at Blavand Bird Ob-
servatory, the westernmost point in Denmark. The
species is challenging to identify on morphological
basis alone, and the bird’s identity was confirmed
with phylogenetic analyses of mitochondrial
DNA sequences. This constitutes the first record
of Green Warbler in Denmark, the third record in
Fennoscandia — following records on Oland, Swe-
den, on 29 May 2003, and Aland, Finland, on 20
May 2012 — and the eighth vagrant record in Eu-
rope outside the species’ very restricted peripheral
breeding range.
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Introduction

Green Warbler Phylloscopus nitidus breeds from
northern Turkey eastwards to Iran, and winters in
India and southeast Asia (del Hoyo et al. 2006). It
reaches marginally into Europe in southern Russia
and northern Georgia (del Hoyo et al. 2006). East
of its breeding distribution the Greenish Warbler Ph.
trochiloides and the Two-barred Warbler Ph. plum-
beitarsus display a continuous distribution along a
broken ring around the Tibetan Plateau, with seve-
ral discernible subspecies/populations (Irwin et al.
2001).

The relationship between Green Warbler, Greenish
Warbler, and Two-barred Warbler is complex (Irwin
et al. 2001) and the Green Warbler has traditionally
been regarded as a subspecies of Greenish Warbler. It
was raised to species status by the British Ornitholo-
gists” Union in 2008 (Knox et al. 2008, BOU 2009),
and by the Clements Checklist of Birds of the World
in 2009 (Clements et al. 2009), while the Interna-
tional Ornithological Union regarded it as a species
already in its first edition (Gill & Wright 2006). The
Two-barred Warbler was given species status later
(Gill & Wright 2006, Clements et al. 2014).

Before this first Danish record of Green Warbler
there were two records from Fennoscandia and an-
other five from remaining Europe. Two new records
were added in 2016, making the total until and
including 2016 ten records outside the restricted
European breeding range (Table 1). Furthermore,
there are seven accepted records in Israel (Slack
2009, IRDC 2016).

Description

On Wednesday 27 May 2015, the daily standardi-
zed ringing at Blavand Bird Observatory could not
be done because of strong wind (NW 12 m/s) and
rain. Around noon, the wind decreased to 5 m/s the
rain stopped, and the sun began to shine. Some of
the mist nets were opened and after about one hour,
one bird was caught. Surprisingly, this turned out
to be a Greenish Warbler type. However, this bird
clearly differed from the Greenish Warblers that are
caught almost every year at Blavand. The date was
also quite early for Greenish Warbler at Blavand,
as most records of Greenish Warbler at Blavand are
from June. Because of the colouration, the bird was
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Table 1. European records outside the peripheral breeding grounds of Green Warbler Phylloscopus nitidus.
Europeiska fynd utanfor det perifera héickningsomradet av kaukasisk lundsangare Phylloscopus nitidus.

*Treatment/decision by national rarities committee. Behandling/beslut av nationell raritetskommitté.
** Another record, made 2000-09-27 in Greece, was listed by Hudson (2010), but this has been rejected by the Hellenic Rarities
Committee (Nikos Probonas in litt.). Yiterligare ett fynd i Grekland 2000-09-27 rapporterades av Hudson (2010), men detta

fynd har underkdnts av den grekiska raritetskommittén (Nikos Probonas in litt.).

Area, country  Site Date (YMD)  RC treatment*®* Sequenced Reference

Omréde, land  Lokal Datum (AMD) Rk-behandling® Sekvenserad Referens

Fennoscandia
Sweden Ottenby, Oland 2003-05-29 accepted yes Irwin & Hellstrém 2007
Finland Lagskar, Aland 2012-05-20  accepted no Véisdnen et al. 2015
Denmark Blévand, Jylland 2015-05-27 pending yes this study

Remaining NW Europe
Germany Helgoland 1867-10-11 accepted no Gitkhe 1900
UK St Mary, Isles of Scilly 1983-09-26 accepted no Hudson 2010
Faroe Islands Nolsoy 1997-06-08  accepted yes Sgrensen & Jensen 2001
UK Foula, Shetland 2014-05-31 accepted no Pennington in litt.
UK Unst, Shetland 2016-05-12 accepted yes Pennington 2016

SE Europe
Greece** Antikythira Island 1998-09-18  accepted no Hellenic Rarities Committee 2006 & 2009
Romania Chituk 2016-10-05 pending no Milvus Group 2016

Figure 1. Green Warbler Phylloscopus nitidus, caught on 27 May 2015, in Blavand, Denmark. Note rather green upperparts,
one clearly visible wing-bar on the greater coverts, and yellowish breast, which are characters that distinguish it from Green-
ish Warbler Ph. trochiloides and Two-barred Warbler Ph. plumbeitarsus. Photos: Henrik Knudsen (left) and Morten Bentzon
Hansen (right).
Kaukasisk lundsangare Phylloscopus nitidus, fangad 27 maj 2015 i Blavand, Danmark. Notera tidmligen gron oversida, endast
ett synligt vingband lings de storre armtiickarna samt gultonat brést, vilka dr karaktirer som skiljer den fran lundsangare Ph.
trochiloides och sibirisk lundsangare Ph. plumbeitarsus. Foton: Henrik Knudsen (vinster) och Morten Bentzon Hansen (hoger).
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immediately suspected of being a probable Green
Warbler.

The bird was measured and photographed (Figure
1). The wing length (maximum chord; Svensson
1992) was recorded at 61.5 mm, primary 3—4 for-
med the wing tip, and the tip of the second primary
fell at the tip of primary 7. During the process, the
bird shed two downs which were collected for DNA
typing, as the species determination was not con-
clusive. After five hours, the bird was relocated and
seen clearly in the field. The next day, however, the
bird could not be found.

The colouration of the bird was quite different
compared to a Greenish Warbler. The upperparts
were bright green without the greyish wash, which
is typical of Greenish Warbler. The supercilium
was yellow, not white, as in Greenish Warbler. The
throat and upper breast were yellow contrasting to
the white lower breast and belly. The wing bar on
the tip of the greater secondary coverts was promi-
nent and broader compared to Greenish Warblers
seen in the spring (Figure 1). In the hand, the size
and shape of the bird was not perceived as diffe-
rent from Greenish Warbler, but on some photos
the head looks larger and more robust than that of
Greenish Warbler. The bird was not heard, but when
a recording of Green Warbler song was played, the
bird duly appeared. Regrettably, no recording of
Greenish Warbler was played, so the potential re-
sponse to that species is unknown.

Methods

The bases of the collected downs were cut off and
digested for three hours at 56 °C in 100 pl lysis
buffer (0.1 M Tris, 0.005 EDTA, 0.2% SDS, 0.2 M
NacCl, pH 8.5) with 1.5 pul proteinase K (10 mg/ml)
and then precipitated with ethanol and eluted in
20 pl ddH,O. For typing of the mitochondrial cyt-
ochrome b (cyth) gene, we used the Qiagen Mul-
tiplex PCR Kit (Qiagen Inc.), with amplification
reactions containing 5 pl Qiagen Multiplex PCR
Master Mix, 0.2 pl each of 10 uM primers ND5-
Syl (Stervander et al. 2015) and mtF-NP (Fregin
et al. 2009), 2 ul template DNA (non-diluted elu-
tion), and 2.6 pl water. We ran the PCR reactions
for activation at 95 °C for 15 min. Then followed
40 three-step cycles with denaturation at 94 °C for
30 s; annealing for 20 cycles in a touchdown pro-
file decreasing by 0.5°C per cycle from 55°C, fol-
lowed by 20 cycles at 45°C for 90 s; and extension
at 72 °C for 90 s. Finally, we allowed extension at
72 °C for 10 min. PCR products were checked on a

1% agarose gel, precipitated with NH4Ac and etha-
nol, and then dissolved in 25 pl water. We used 2 pl
for sequencing with the internal sequencing primer
Cytb_seq_H15541 (Stervander et al.2015) with the
BigDye sequencing kit (Applied Biosystems) in an
ABI Prism 3100 capillary sequencer (Applied Bio-
systems).

The cytb sequence was manually inspected and
edited in Geneious v. 10 (Biomatters). GenBank
sequences of >900 bp were downloaded for all
Phylloscopus/Seicercus/Abrornis (different genus
names used for one monophyletic clade) and out-
groups (Cettia/Horornis, Aegithalos, Acrocephalus,
Cisticola, Sylvia), and aligned with the MAFFT
v7.222 (Katoh et al. 2002) Geneious plugin. The
394 reference sequences included in this study are
specified in Appendix 1.

Substitution models were evaluated with jMo-
delTest v. 2.1.4 (Guindon & Gascuel 2003, Darriba
et al. 2012), selecting from 88 available models
allowing for rate heterogeneity according to four
gamma categories and for a proportion of invariable
sites. Model selection was performed per the Bay-
esian Information Criterion (BIC; Schwarz 1978).

Cytb gene trees were computed within a Bayes-
ian inference (BI) framework with BEAST v. 2.4.4
(Bouckaert et al. 2014), using a Yule tree prior, and a
strict molecular clock with a rate of 0.0105 substitu-
tion/site/lineage/million years, based on overall cyth
substitution rates for a wide range of avian species
(Weir & Schluter 2008). We applied four discrete
categories over the gamma distribution, and esti-
mated the frequency of invariant sites as well as the
base frequencies. We performed two replicate runs,
and sampled trees every 1,000 generations, over 30
million generations, of which the first 10% were dis-
carded as burn-in. The results were inspected using
Tracer v. 1.6 (Rambaut et al. 2013), ensuring statio-
narity and effective sample sizes (ESS) of >200, and
ascertaining congruence between replicate runs.

The maximum clade credibility tree was calcula-
ted with TreeAnnotator (Bouckaert et al. 2014),
using average node heights, and excluding 10% as
burn-in. This tree was visualized and annotated in
FigTree v.1.4.3 (Rambaut 2016) and Mega 7 (Ku-
mar et al. 2016).

Results

The trimmed sequence from the Blavand bird was
681 bp, of which 633 bp covered parts of the cyth
gene from its start, preceded by the last 40 bp of the
NDS5 gene and 8 intergenic bp. The cytbh sequence
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— [‘Classical] Phylloscopus: trochilus, sibilatrix, inornatus etc.

= Phylloscopus: coronatus etc.
Seicercus: burki, whistleri etc.
———— Seicercus: emeiensis, castaniceps etc.

Phylloscopus: borealis etc.

Phylloscopus: reguloides etc.

Phylloscopus nitidus EF502039

Phylloscopus nitidus Z73489
Phylloscopus nitidus, Blavand

nitidus

_,ﬂ

Phylloscopus trochiloides KP267729
Phylloscopus trochiloides L77126
Phylloscopus trochiloides viridanus Z73493
Phylloscopus trochiloides viridanus EF502040
Phylloscopus trochiloides L77130
Phylloscopus plumbeitarsus AB362468
* | Phylloscopus trochiloides HQB608824
Phylloscopus plumbeitarsus AY656230
Phylloscopus plumbeitarsus Y10740
Phylloscopus trochiloides KP267728
Phylloscopus trochiloides Y10739
Phylloscopus trochiloides trochiloides AY903608

viridanus

Phylloscopus:

trochiloides + nitidus

plumbeitarsus

*
0.2?|

Figure 2. Phylogeny of Seicercus and Phylloscopus warblers, based on Baeysian inference of 394 cytochrome b sequences, which
places the Blavand bird (highlighted in red font) in the Green Warbler Ph. nitidus clade with maximal support. Sequences from
the complex containing Green Warbler and Greenish Warbler Ph. trochiloides are shown with their taxon names as submitted to
Genbank, with bracket annotations stating which clade they correspond to. Posterior probability (PP; 0.0-1.0) is indicated for
nodes in this clade: * indicates PP = 1.0, PP otherwise stated with a number at the node. All other clades have been collapsed,
with the height of the triangle corresponding to number of sequences, and labels including taxa representative of the clade. For
a full list of included taxa, and all Genbank accession numbers, see Appendix 1. Note that the traditional use of the genus names
Seicercus and Phylloscopus does not reflect monophyletic groups. The outgroups have been removed for clarity.

Fylogeni over sangare inom sliktena Seicercus och Phylloscopus, baserad pa bayesiansk inferens av 394 cytokrom b-sekven-
ser; vilken placerar fageln fran Blavand (markerad med rod text) i kladen med kaukasisk lundsangare Ph. nitidus med maxi-
malt statistiskt stod. Sekvenser fran komplexet som omfattar kaukasisk lundsangare och lundsangare Ph. trochiloides visas
namngivna sasom de skickats in till Genbank, med klamrar som indikerar vilken klad de tillhér. Posteriorisannolikhet (PP;
0,0—1,0) visas for noder inom denna klad: * indikerar PP = 1,0, PP visas annars med en siffra vid noden. Alla andra klader
har minimerats och triangelns hojd motsvarar antalet sekvenser som ingar i kladen. Representativa taxa har listats bredvid
triangeln. For den fulla listan 6ver inkluderade taxa, samt deras Genbank-nummer, se Appendix 1. Notera att den traditionella
anvindningen av sldktesnamnen Seicercus och Phylloscopus inte motsvarar monofyletiska grupper. Utgrupperna har uteslu-
tits fran figuren for tydlighet.

trochioides

0.05 subst/site

aligned with no gaps to cytbh sequences of related
species, and is available at Genbank with the acces-
sion number MF188243.

The best estimated substitution model was HKY
(Hasegawa et al. 1985) with rate variation following
a discrete gamma distribution with four rate catego-
ries (G) and with an estimated fraction of invariant
sites (I).
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The computed cytb phylogeny groups the Blavand
bird with full statistical support (posterior probabili-
ty 1.0) together with two sequences of Green Warb-
lers in a nitidus clade, that is sister to the viridanus
clade (Figure 2). Those two clades, in turn, make up
as a sister clade to the clade containing the sisters
trochiloides and plumbeitarsus (Figure 2).



Discussion

Green Warbler may be an overlooked species in
western and northern Europe because it is rather
similar to Greenish Warbler. Even with good views
the two species may be difficult to distinguish, and
good views may be hard to achieve owing to the
restless nature of the species and their habit of fo-
raging high above the ground. However, very few
Green Warblers have been caught in Europe com-
pared to the number of Greenish Warblers, so the
species is probably a quite rare vagrant in Europe.

The phylogenetic analysis clearly confirms that
the Blavand bird is a Green Warbler (Figure 2). It
further highlights the special case that the Green/
Greenish/Two-barred Warbler complex constitutes.
Under a phylogenetic species concept, a species
must be monophyletic, i.e. all of its subspecies/
populations/individuals must be most closely rela-
ted to each other, and together form a clade that
contains no other taxa. However, the cyth phylo-
geny shows that the two Greenish Warbler clades
(trochiloides and viridanus; Figure 2) are not each
other’s closest relatives, but instead make up sister
clades with Two-barred Warbler (plumbeitarsus)
and Green Warbler (nitidus), respectively. Thus,
judging from the cytbh phylogeny alone, Greenish
Warbler is paraphyletic, and either all taxa within
the complex represent one species, or all should be
regarded separate species.

However, while mitochondrial markers such as
cyth are appropriate for taxon identification, taxo-
nomic conclusions should not rest solely on such
information. Mitochondrial genetic markers differ
from nuclear genetic markers because of a faster
molecular substitution rate, and because of mater-
nal inheritance. When populations diverge, mito-
chondrial and nuclear genetic markers may leave
different phylogenetic signatures because they sort
at different rates. Also, if diverged populations later
come into secondary contact, mitochondrial and
nuclear genetic markers will be differentially prone
to introgression depending on the stage of diver-
gence (Rheindt & Edwards 2011). For that reason,
interpretations of phylogenetic relationship should
best be based on multi-locus analyses including
nuclear genetic markers (e.g. Rheindt & Edwards
2011, Stervander et al. 2015).

Further, the Greenish/Green/Two-barred Warbler
clade is unusually well studied, and illustrates some
of the problems highlighted above. The Green-
ish and Two-barred Warbler occur in a broken ring
around the Tibetan plateau. The Two-barred War-
bler occupies the north-eastern part of the ring,

and is isolated with a break in the ring to the south,
while it meets the Greenish Warbler in a contact
zone to the west. Despite the contact, the two spe-
cies remain their integrity. The distribution of the
Greenish warbler continues counter-clockwise
around the Tibetan plateau until the gap the oc-
curs east of the plateau, before reaching the dist-
ribution of the Two-barred Warbler. When Irwin at
el. (2001) analysed divergence in song and mito-
chondrial DNA along the broken ring, they con-
cluded that the complex had likely evolved along
the ring. Neighbouring populations were only
slightly differentiated, but the differentiation pro-
gressed on a gradient along the ring, and reproduc-
tive isolation was complete in the two end-points,
represented by the Siberian populations of Green-
ish and Two-barred Warbler. However, when Al-
caide et al. (2014) made use of “next generation
sequencing” of massive amounts of nuclear DNA,
they revealed that this interpretation was not cor-
rect. Instead they uncovered that there have been
multiple historical breaks in gene flow, when popu-
lations have been isolated at several locations along
the ring. Nevertheless, while this species complex
may not represent a rare case of a “ring species”, it
illustrates a complex evolutionary history resulting
in varying levels of genetic differentiation between
subspecies and species.

Finally, it is worth to mention that the two genera
Phylloscopus and Seicercus, which presently con-
stitute the family Phylloscopidae, are paraphyletic
(Figure 2; Olsson et al. 2004). The family will the-
refore likely be split into multiple genera that better
reflect their evolutionary relationships (P. Alstrom
pers. comm., Gill & Donsker 2017).
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Sammanfattning

Den 27 maj 2016 fangades och ringmérktes en lund-
sangarliknande fagel vid Blavands féagelstation,
som dr beldgen vid Danmarks véstligaste punkt.
Datumet &r tidigare &n tyngdpunkten for lund-
sangarfynd vid Blavand, och fageln avvek nagot i
drékt fran lundséngare Phylloscopus trochiloides.
Redan vid fingsten misstdnktes att figeln var en
kaukasisk lundsangare Ph. nitidus, men dessa ar



svara att sdkert bestdimma enbart baserat pd mor-
fologi. Fargsittningen skilde sig jimfort med lund-
sangare pa sa sitt att den aktuella fageln hade en
tydligare gron ovansida, utan graton (Figur 1).
Dessutom var dgonbrynsstrecket gult snarare dn
vitt och strupe samt &vre brost var gula, tydligt
kontrasterande mot vitt nedre brdst och mage
(Figur 1). Vingbandet, format av de storre arm-
tidckarnas ljusa spetsar, var bredare och tydligare
jamfort med lundséngare (Figur 1).

Vid hanteringen tappade fageln tva dun, vilka an-
vandes for utvinning av DNA. Med hjilp av PCR
mangfaldigades en DNA-sekvens fran den mater-
nellt neddrvda mitokondriegenen cytokrom b. En
fylogenetisk analys av denna sekvens, tillsammans
med alla publikt tillgingliga cytokrom b-sekvenser
fran faglar inom sldktena Phylloscopus/Seicercus/
Abrornis (olika sliktesnamn som anvidnds for en
och samma monofyletiska klad) samt utgrupper
(taxa fran sléktena Cettia/Horornis, Aegithalos,
Acrocephalus, Cisticola och Sylvia) bekriftar att
fageln var en kaukasisk lundsangare (Figur 2).

Det fylogenetiska tradet (Figur 2) belyser ett par
speciella forhallanden. Phylloscopus och Seicer-
cus ar bada parafyletiska sldkten, dvs. de omfattar
inte bara taxa som &r ndrmast besldktade med var-
andra och bildar obrutna monofyletiska grupper. I
stillet forekommer arter som kallas Phylloscopus
och Seicercus péa olika stillen i fylogenin (Figur
2). Ddarmed &r en taxonomisk revision att vinta for
hela familjen Phylloscopidae. Dessutom uppvisar
lundséngarkomplexet, med lundséngare, kaukasisk

lundsangare och sibirisk lundséngare Ph. plumbei-
tarsus, ett osedvanligt komplicerat inbordes forhal-
lande. Medan den kaukasiska lundsédngaren har ett
isolerat utbredningsomrdde huvudsakligen i Kau-
kasus och norra Iran aterfinns lundsédngaren och
den sibiriska lundsangaren Oster ddrom i en bruten
ring kring Tibetanska hogplatdn. De tva arterna
mots, utan att blandas, i 6stra Sibirien, medan ur-
skiljbara populationer av lundséngaren forekommer
med en kontinuerlig utbredning motsols till platans
Ostra sida. Tidigare, med stdd av analyser av mito-
kondriellt DNA och séng, har detta komplex tolkats
som representanter for en s.k. ringart, dir en art
spridits och differentierats kontinuerligt lings en
ring, sa att dndarna, dir de mats, ar fullgoda arter,
medan populationerna dem emellan endast skiljer
sig gradvis. Nyare studier, baserade pa analyser av
stora delar av cellkdrnans arvsmassa hos flera av ar-
terna, visar att det inte alls handlar om en ringart,
utan att flera av populationerna runt ringen tidvis
har varit isolerade. Hybridisering och introgres-
sion av genetiskt material mellan arterna har skapat
ett komplext fylogenetiskt monster, dar det mito-
kondriella fylogenetiska tradet inte speglar arttradet
(Figur 2).

Fyndet i Blavand utgér Danmarks forsta fynd av
kaukasisk lundséngare, Fennoskandias tredje — ef-
ter fynd pa Oland den 29 maj 2003 och Aland den
20 maj 2012 — och Europas attonde fynd (Tabell 1)
utanfor ett begransat och perifert europeiskt hick-
ningsomrade i sodra Ryssland och norra Georgien.
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Appendix 1

Taxa and GenBank accession number for cytochrome b sequences included in the phylogenetic analysis.
Taxa och GenBank-nummer for de cytokrom b-sekvenser som inkluderats i den fylogenetiska analysen.

Taxon Accession no Taxon Accession no
Taxon Genbank-nr Taxon Genbank-nr
Abrornis chloronotus KJ456391 Phylloscopus reguloides reguloides AY656235
Abrornis chloronotus simlaensis DQ008504 Phylloscopus reguloides reguloides AY656236
Abrornis humei KJ456394 Phylloscopus reguloides reguloides AY656237
Abrornis humei humei 773488 Phylloscopus reguloides reguloides AY656238
Abrornis inornata AY635054 Phylloscopus reguloides ticehursti AY656205
Abrornis inornata DQ792799 Phylloscopus reguloides ticehursti AY656206
Abrornis inornata DQ792800 Phylloscopus reguloides ticehursti AY656207
Abrornis inornata KF742677 Phylloscopus reguloides ticehursti AY656233
Abrornis inornata L77135 Phylloscopus reguloides ticehursti AY656234
Abrornis inornata NC_024726 Phylloscopus reguloides ticehursti AY656242
Abrornis inornata Y10734 Phylloscopus reguloides ticehursti AY656243
Abrornis maculipennis HQ608828 Phylloscopus ricketti AY656239
Abrornis maculipennis KJ456395 Phylloscopus ricketti GU045622
Abrornis maculipennis Y10731 Phylloscopus ricketti GU045623
Abrornis maculipennis maculipennis AY635055 Phylloscopus ricketti GU045624
Abrornis proregulus AY635058 Phylloscopus ricketti GU045625
Abrornis proregulus DQ792796 Phylloscopus ruficapilla minullus AY635060
Abrornis proregulus DQ792797 Phylloscopus sarasinorum sarasinorum  AY656240
Abrornis proregulus DQ792798 Phylloscopus schwarzi AY635061
Abrornis proregulus HQ608830 Phylloscopus schwarzi HQ608825
Abrornis proregulus L77134 Phylloscopus schwarzi Y10728
Abrornis proregulus Y10733 Phylloscopus sibilatrix AY944178
Abrornis yunnanensis HQ608833 Phylloscopus sibilatrix L77123
Acrocephalus schoenobaenus 773475 Phylloscopus sibilatrix 773491
Acrocephalus scirpaceus scirpaceus 773483 Phylloscopus sindianus L77136
Aegithalos concinnus 1X398849 Phylloscopus sindianus lorenzii HQ706180
Aegithalos concinnus concinnus KF951091 Phylloscopus sindianus lorenzii 773478
Cettia fortipes L77122 Phylloscopus subviridis KJ456398
Cisticola juncidis 773474 Phylloscopus trivirgatus L77145
Horornis diphone AB159194 Phylloscopus trivirgatus trivirgatus AY656244
Horornis diphone AB159195 Phylloscopus trochiloides HQ608824
Horornis diphone AB159196 Phylloscopus trochiloides KP267728
Horornis diphone AB159197 Phylloscopus trochiloides KP267729
Horornis diphone AB159198 Phylloscopus trochiloides L77126
Horornis diphone AB694915 Phylloscopus trochiloides L77130
Horornis diphone AB694916 Phylloscopus trochiloides Y10739
Horornis diphone HQ608838 Phylloscopus trochiloides trochiloides ~ AY903608
Horornis seebohmi AB281094 Phylloscopus trochiloides viridanus EF502040
Horornis seebohmi AB281095 Phylloscopus trochiloides viridanus 773493
Horornis seebohmi AB281096 Phylloscopus trochilus AJ004326
Phylloscopus affinis DQ008503 Phylloscopus trochilus AY944177
Phylloscopus affinis KJ456389 Phylloscopus trochilus DQ174582
Phylloscopus affinis L77128 Phylloscopus trochilus DQ174583
Phylloscopus affinis Y10730 Phylloscopus trochilus DQ174584
Phylloscopus amoenus AY887676 Phylloscopus trochilus DQ174585
Phylloscopus armandii HQ608831 Phylloscopus trochilus DQ174586
Phylloscopus bonelli AY944179 Phylloscopus trochilus DQ174587
Phylloscopus bonelli L77127 Phylloscopus trochilus DQ174588
Phylloscopus bonelli bonelli 773485 Phylloscopus trochilus DQ174589
Phylloscopus bonelli bonelli 773486 Phylloscopus trochilus DQ174590

128



Phylloscopus borealoides
Phylloscopus borealoides
Phylloscopus borealoides
Phylloscopus brehmi
Phylloscopus brehmi
Phylloscopus calciatilis
Phylloscopus calciatilis
Phylloscopus calciatilis
Phylloscopus calciatilis
Phylloscopus calciatilis
Phylloscopus calciatilis
Phylloscopus calciatilis
Phylloscopus calciatilis
Phylloscopus calciatilis x ricketti
Phylloscopus canariensis
Phylloscopus cantator
Phylloscopus cantator cantator
Phylloscopus cebuensis
Phylloscopus cebuensis
Phylloscopus claudiae
Phylloscopus claudiae
Phylloscopus claudiae
Phylloscopus claudiae
Phylloscopus claudiae
Phylloscopus collybita
Phylloscopus collybita
Phylloscopus collybita
Phylloscopus collybita abietinus
Phylloscopus collybita abietinus
Phylloscopus collybita abietinus
Phylloscopus collybita abietinus
Phylloscopus collybita abietinus
Phylloscopus collybita abietinus
Phylloscopus collybita abietinus
Phylloscopus collybita brevirostris
Phylloscopus collybita caucasicus
Phylloscopus collybita collybita
Phylloscopus collybita menzbieri
Phylloscopus collybita tristis
Phylloscopus collybita tristis
Phylloscopus collybita tristis
Phylloscopus collybita tristis
Phylloscopus coronatus
Phylloscopus coronatus
Phylloscopus coronatus
Phylloscopus coronatus
Phylloscopus davisoni
Phylloscopus davisoni disturbans
Phylloscopus davisoni klossi
Phylloscopus emeiensis
Phylloscopus fuligiventer
Phylloscopus fuscatus

AB362459
AB362467
AY887677
AJ004325
773476
GU045613
GU045614
GU045615
GU045616
GU045617
GU045618
GU045619
GU045620
GU045621
273477
KJ456390
AY656208
IN827147
L77144
AY656209
AY656210
AY656211
AY656212
AY656213
AJ004324
HQ608821
L77125
DQ174604
DQ174605
DQ174606
DQ174607
DQ174608
HQ121526
273479
773480
773481
7273487
AF136374
HF562844
HF562845
HF562846
773482
AB362460
AY635053
HQ608834
L77139
AY656214
AY656217
AY656215
AY656218
KJ456392
DQ119527

Phylloscopus trochilus
Phylloscopus trochilus
Phylloscopus trochilus
Phylloscopus trochilus
Phylloscopus trochilus
Phylloscopus trochilus
Phylloscopus trochilus
Phylloscopus trochilus
Phylloscopus trochilus
Phylloscopus trochilus
Phylloscopus trochilus trochilus
Phylloscopus trochilus trochilus
Phylloscopus tytleri
Phylloscopus tytleri
Seicercus affinis

Seicercus affinis intermedius
Seicercus affinis intermedius
Seicercus affinis intermedius
Seicercus affinis intermedius
Seicercus affinis ocularis
Seicercus borealis

Seicercus borealis

Seicercus borealis

Seicercus borealis borealis
Seicercus borealis borealis
Seicercus borealis borealis
Seicercus borealis borealis
Seicercus borealis borealis
Seicercus borealis borealis
Seicercus borealis borealis
Seicercus borealis borealis
Seicercus borealis borealis
Seicercus borealis borealis
Seicercus borealis borealis
Seicercus borealis borealis
Seicercus borealis borealis
Seicercus borealis borealis
Seicercus borealis borealis
Seicercus borealis borealis
Seicercus borealis borealis
Seicercus borealis borealis
Seicercus borealis borealis
Seicercus borealis borealis
Seicercus borealis borealis
Seicercus borealis borealis
Seicercus borealis borealis
Seicercus borealis kennicotti
Seicercus borealis kennicotti
Seicercus borealis kennicotti
Seicercus borealis kennicotti
Seicercus burkii

Seicercus burkii

DQ174591
DQ174592
DQ174593
DQ174594
DQ174595
DQ174596
DQ174597
DQ174598
JX869889
L77124
DQ673875
773492
AY887679
L77132
KJ456460
AY635066
AY635069
AY635070
AY635071
AY635063
HQ608832
L77138
L77143
AB362438
AB362439
AB362440
AB362441
AB362442
AB362443
AB362444
AB362445
AB362446
AB362462
AB530997
AB530998
AB530999
AB531000
AB531001
AB531002
AB531003
AY635052
HQ243658
HQ243659
HQ243660
KP245888
273484
AB362435
AB362436
AB362437
AB362461
AY635064
AY635065
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Phylloscopus fuscatus
Phylloscopus fuscatus
Phylloscopus fuscatus
Phylloscopus fuscatus
Phylloscopus fuscatus
Phylloscopus fuscatus
Phylloscopus fuscatus
Phylloscopus goodsoni fokiensis
Phylloscopus goodsoni fokiensis
Phylloscopus goodsoni fokiensis
Phylloscopus goodsoni fokiensis
Phylloscopus goodsoni fokiensis
Phylloscopus goodsoni goodsoni
Phylloscopus goodsoni goodsoni
Phylloscopus goodsoni goodsoni
Phylloscopus goodsoni goodsoni
Phylloscopus griseolus
Phylloscopus hainanus
Phylloscopus magnirostris
Phylloscopus magnirostris
Phylloscopus magnirostris
Phylloscopus magnirostris
Phylloscopus magnirostris
Phylloscopus nigrorum benguetensis
Phylloscopus nitidus
Phylloscopus nitidus
Phylloscopus occipitalis
Phylloscopus occipitalis
Phylloscopus occipitalis
Phylloscopus occipitalis
Phylloscopus occisinensis
Phylloscopus ogilviegranti ogilviegranti
Phylloscopus orientalis
Phylloscopus orientalis
Phylloscopus plumbeitarsus
Phylloscopus plumbeitarsus
Phylloscopus plumbeitarsus
Phylloscopus poliocephalus giulianetti
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher

DQ174599
DQ174600
DQ174601
DQ174602
DQ174603
HQ608823
Y10729
AY656219
AY656220
AY656221
AY656222
AY656223
AY656225
AY656226
AY656227
AY656228
KJ456393
AY656229
AY635056
AY887681
HQ608822
L77129
Y10737
AY656204
EF502039
273489
AY635057
EU372678
L77131
Y10735
HQ608829
AY656216
AY887678
773490
AB362468
AY656230
Y10740
AY656224
HQ608826
KJ456396
KJ567540
KJ567541
KJ567542
KJ567543
KJ567544
KJ567545
KJ567546
KI567547
KJ567548
KJ567549
KJ567550
KJ567551

Seicercus burkii

Seicercus castaniceps
Seicercus castaniceps
Seicercus castaniceps

Seicercus castaniceps castaniceps

Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus
Seicercus examinandus

Seicercus grammiceps grammiceps

Seicercus ijimae
Seicercus ijimae
Seicercus montis montis
Seicercus omeiensis
Seicercus poliogenys
Seicercus poliogenys
Seicercus poliogenys
Seicercus poliogenys
Seicercus soror
Seicercus soror
Seicercus soror
Seicercus tenellipes
Seicercus tenellipes
Seicercus tenellipes

HQ608856
AY887680
HQ608857
KJ456461
AY635067
AB362424
AB362425
AB362426
AB362427
AB362428
AB362429
AB362430
AB362431
AB362432
AB362433
AB362434
AB362463
AB362464
KP245873
KP245874
KP245875
KP245876
KP245877
KP245878
KP245879
KP245880
KP245881
KP245882
KP245883
KP245884
KP245885
KP245886
KP245887
KP245895
KP245896
KP245897
KP245898
AY635068
L77141
Y10741
AY635073
AY635078
AY635079
AY635080
AY635081
KJ456462
AY635082
AY635083
KM875497
AY903607
L77140
Y10738



Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher
Phylloscopus pulcher

Phylloscopus pulcher pulcher
Phylloscopus reguloides
Phylloscopus reguloides
Phylloscopus reguloides
Phylloscopus reguloides
Phylloscopus reguloides
Phylloscopus reguloides assamensis
Phylloscopus reguloides assamensis

KJ567552
KJ567553
KI567554
KJ567555
KJ567556
KJ567557
KJ567558
KJ567559
KJ567560
KJ567561
KJ567562
KJ567563
KI567564
KJ567565
KJ567566
KI567567
KJ567568
KJ567569
KJ567570
KJ567571
KI567572
KI567573
KJ567574
KI567575
KI567576
KI567577
KJ567579
KJ567580
KJ567581
KJ567582
KJ567583
KI567584
KJ567585
KJ567586
KJ567587
KJ567588
KJ567589
KJ567590
KJ567592
KI567594
KJ567595
KJ567596
L77133
Y10732
AY635059
HQ608827
KJ456397
KM248527
KM248529
Y10736
AY656231
AY656232

Seicercus tephrocephalus
Seicercus tephrocephalus
Seicercus tephrocephalus
Seicercus umbrovirens mackenzianus
Seicercus valentini latouchei
Seicercus valentini latouchei
Seicercus valentini latouchei
Seicercus valentini valentini
Seicercus valentini valentini
Seicercus whistleri

Seicercus whistleri nemoralis
Seicercus whistleri nemoralis
Seicercus whistleri whistleri
Seicercus whistleri whistleri
Seicercus whistleri whistleri
Seicercus xanthodryas
Seicercus xanthodryas
Seicercus xanthodryas
Seicercus xanthodryas
Seicercus xanthodryas
Seicercus xanthodryas
Seicercus xanthodryas
Seicercus xanthodryas
Seicercus xanthodryas
Seicercus xanthodryas
Seicercus xanthodryas
Seicercus xanthodryas
Seicercus xanthodryas
Seicercus xanthodryas
Seicercus xanthoschistos tephrodiras
Seicercus xanthoschistos xanthoschistos
Sylvia atricapilla atricapilla
Sylvia melanocephala

AY635084
AY635085
HQ706182
AY635062
AY635072
AY635086
AY635088
AY635087
AY635089
KJ456463
AY635074
AY635076
AY635075
AY635077
AY635090
AB362447
AB362448
AB362449
AB362450
AB362451
AB362452
AB362453
AB362454
AB362455
AB362456
AB362457
AB362458
AB362465
AB362466
AY656246
AY635091
273494
L77121
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Migration of Greylag Geese Anser anser according to recoveries of
birds marked with traditional leg-rings in Sweden

Flyttning hos grdgdss enligt aterfynd av faglar mdrkta med traditionella

metallringar i Sverige

LEIF NILSSON

Traditional recoveries of ringed Greylag Geese Anser an-
ser from different regions in Sweden have been analyzed
to compare the migration patterns from a number of dif-
ferent areas. During the years up to and including 2012,
7210 Greylag Geese were marked with metal rings from
the Swedish Ringing Centre, yielding 1398 recoveries.
After exclusion of local recoveries in the ringing area,
924 recoveries were used in the present analysis. The
majority of recoveries were from the Western European
flyway along the Atlantic coast but some Greylag Geese
marked in the province of Sodermanland migrated south

Abstract

through Eastern Europe even reaching Northern Africa.
A number of records of Greylag Geese marked during the
moult on Gotland were probably recruited from Eastern
Europe. Later about 25% of these birds migrated south
through central Europe. In general, the geese marked in
different parts of the country showed the same migration
patterns as geese neck-banded in SW Scania and Soder-
manland.
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Introduction

Starting in the early 1980s, the migration of Greylag
Geese Anser anser in Europe has been intensively
studied using neck-banded individuals. In Sweden,
neck-banding mainly occurred in SW Scania and
Oster-Malma in Sédermanland with only small num-
bers elsewhere (Andersson et al. 2001). These data
are thus biased to represent a few major marking ar-
eas, and a long series is available only from SW Sca-
nia (1984-2009; Nilsson & Kampe-Persson in prep.).

Over the years, a large number of Greylag Geese
have been ringed at different sites with traditional leg-
rings from the Swedish Bird Ringing Centre. These
recoveries, up to and including 1995, were analyzed
by Fransson & Pettersson (2001). In the present con-
tribution, I expand the analysis to include all leg-ring
recoveries up to and including 2012. As the sites of
neck-banding and leg-banding are rather different,
special emphasis is on whether there is a difference
in migration patterns given by the two categories of
recoveries

132

Material

The total number of Greylag Geese ringed in Swe-
den from the start of the ringing program up to and
including 2012 was 7210, with a recovery rate of
19,4% (1398 individuals). This is almost twice as
many as in the previous analysis. The main marking
districts used in this analysis are shown in Figure 1.
Excluding local recoveries, the numbers available for
analysis of the migration patterns over major marking
areas (Figure 1) is as follows: Scania 350, Gotland
245, Smaland 25, Vistra Gotaland 38, Sodermanland
158, Stockholm archipelago 23, Hélsingland 68 and
Jamtland 17. For marking places before year 1995,
see also Fransson & Pettersson (2001).

Results

Of the 924 recoveries of Greylag Geese available for
the present study (excluding local recoveries), 157
were reported from Sweden (Figure 2). Most foreign
recoveries were from the Western European flyway
following the Eastern Atlantic coast (Andersson et



Figure 1. Map of Sweden showing counties where traditional
ringing of Greylag Geese Anser anser in larger numbers has
been undertaken. Colour show the colour used in the reco-
very maps for different counties.

Karta over Sverige och de lin ddr storre antal grigdss
mdrkts. Fargerna visar de firger som anvdnts i aterfynds-
kartorna for olika ldn.

al. 2001). In addition to recoveries from these coun-
tries, 21 recoveries were reported from Poland and
between | and 8 recoveries came from 15 other coun-
tries. Note that there were only small differences in
the number of recoveries reported from the different
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Figure 2. Number of recoveries (excluding local recoveries)
of Swedish ringed Greylag Geese Anser anser reported from
different countries.

Antal aterfynd (exkl. lokala aterfynd) av svenskmdrkta grag-
dss fran olika ldnder.
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Figure 3. Monthly distribution of recoveries of Greylag
Geese Anser anser marked in Sweden from some countries.

Manadsfordelning av aterfynd av svenskmarkta gragéss fran
négra olika ldnder.

countries along the Western flyway south of Sweden.
This is in marked contrast with the geographical pat-
tern of neckband readings, where the Netherlands
dominate markedly (Andersson et al. 2001). These
differences are related to the number of bird-watchers
reading neckbands in the different countries and to
differences in hunting pressure.

The temporal pattern of the recoveries show
marked variation between different countries, being
related to the timing of migration and not least the
differences in hunting seasons (Figure 3). In general,
the leg-ring recoveries show quite good similarities
with the temporal pattern of the migration as shown
by the observations of neck-banded geese.

Recoveries of Greylag Geese marked in Scania
(Figure 4A) are markedly concentrated to the West-
ern flyway following the east Atlantic coast with re-
coveries all the way from Sweden to southern Spain,
i.e. they show the same general migration pattern as
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Figure 4. Recoveries of Greylag geese Anser anser marked in
different parts of Sweden (see Figure 1). A = Skane, B = Got-
land, C = Smaland, D = Vistra Gotaland, E = S6dermanland, F
= Stockholm archipelago, G = Hélsingland and H = Jamtland.
Not shown on the map are two recoveries of birds from Gotland
found in Tunisia and one from Sodermanland found in Algeria.
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Aterfynd av gragiss mdrkta i olika delar av Sverige (se Figur
1): A = Skane, B = Gotland, C = Smdland, D = Vistra Gota-
land, E = Sodermanland, F = Stockholms skérgard, G = Hdl-
singland and H = Jamtland. Tre fynd saknas pa kartorna: tva
faglar fran Gotland aterfanns i Tunisien och en fran Soderman-
land rapporterades fran Algeriet



135



illustrated by the total dataset from the neck-band-
ed Greylag Geese from SW Scania. Comparing the
neckband resightings with the traditional recoveries
from geese marked in the same area, there are some
differences mainly relating to differences in the hunt-
ing pressure which makes it more difficult to use the
traditional recoveries for an analysis of changes in the
migration. Thus 11% of the traditional recoveries of
geese marked in Scania were reported from France,
whereas about 5% of neck-banded Greylags were
re-sighted in France. In the Netherlands the number
of resightings of neck-banded Greylag Geese was
high, whereas the number of traditional recoveries
was lower.

On the island of Gotland, most ringed Greylag
Geese were caught during the moult especially as
part of a special study during the years 1965-1975
(von Essen 1982). The majority of the ringed geese
followed the same route along the east Atlantic coast
south to Spain as the geese from Scania (Figure 4B)
but a large proportion was apparently of east Euro-
pean origin as they migrated south through eastern
Europe. Two recoveries of these birds (not shown on
the map) were from Tunisia. In all about 25% of the
recoveries were from the Central European Flyway.

Twenty-five recoveries of Greylag Geese ringed in
the province of Smaland (Figure 4C) were reported.
All of them except three (two from Poland and one
from Slovenia) were reported from the Western fly-
way. The Western flyway was also used by all thir-
ty-eight birds from Véstra Gotaland that were recov-
ered (Figure 4D). In contrast to the recoveries from
the other marking areas, all recoveries from Vistra
Gotaland were from the northern part of the flyway
with a concentration to Denmark, and the southern-
most records being reported from northern France.

The third largest number of recoveries came from
the markings in the province of Sédermanland (Fig-
ure 4E). The material from this province is highly
dominated by an introduced population established
around Oster-Malma (cf. Andersson et al. 2001). The
majority of the Greylag Geese from this group were
recovered from the Western flyway with a good num-
ber of recoveries from all countries in this flyway. In
contrast to the geese from most other marking areas
except Smaland, a number of recoveries from areas
further to the east were reported with recoveries both
from Poland, Ukraine, Croatia and Turkey. Whereas
the recoveries from the Western flyway mostly were
concentrated to the coasts for geese from the other
marking areas, a higher proportion of the geese from
Sodermanland were recovered also in inland France.
One important area for the geese from this marking
area was Lac du Der in Northeast France. As was also
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found by observations of neck-banded geese (Anders-
son et al. 2001), Oster-Malma birds had established a
wintering tradition in the Lac Du Der area in northern
France yielding a large number of neckband readings.

Twenty-three Greylag Geese were marked in the
Stockholm archipelago (Figure 4F), all of these being
recovered in the Western flyway with the exception of
one recovery from the border between German and
Poland.

Quite a large number of Greylag Geese were ringed
in the province of Hélsingland (Figure 4G) producing
68 recoveries, all from the Western flyway with the
exception of one recovery from the island of Got-
land and one from southern Finland. A small sample
of geese marked in the inland province of Jimtland
(Figure 4H) showed generally the same pattern but
with one recovery each from southwest Norway and
western Denmark.

Discussion

When comparing the traditional recoveries of Grey-
lag Geese with the observations reported on sightings
of neck-banded Greylag Geese in the West European
flyway, some marked differences in the distribution
of recoveries and resightings between different coun-
tries were noted. In the neck-banding data, observa-
tions from the Netherlands dominated markedly in
the reports, whereas records of neckband sightings
from France were much more sparse (Andersson et
al. 2001, Nilsson et al. 2013). On the other hand, the
number of traditional recoveries of shot birds was
only slightly lower in France than in the Netherlands
and Denmark. The high number of recoveries from
France compared to the other countries reflect the
higher hunting pressure on geese here compared to
countries further north (cf. also Nilsson et al. 2013).

Another factor to be kept in mind when compar-
ing the traditional recoveries with the observation of
neck-banded Greylag Geese is the marked changes in
the migration patterns and wintering distribution of
the species which has taken place during recent de-
cades (Nilsson 2006, Ramo et al. 2015). In most cases
the number of traditional recoveries are too small to
make it meaningful to separate recoveries from dif-
ferent time periods, but this change in general migra-
tion pattern must be kept in mind when discussing the
picture obtained from the traditional recoveries from
different regions over a long run of years.

Comparing the general picture of the migration
habits of Greylag Geese from Scania obtained from
the observations of neck-banded individuals with
recoveries from the traditional marking in Scania,
they show largely similar patterns. There are however



some differences mainly related to differences in hunt-
ing pressure between different countries as presented
above.

Whereas the general picture from the two datasets
are quite similar for Greylag Geese from Scania, there
are some differences in details for the geese from So-
dermanland and Gotland. In the map for recoveries of
Greylag Geese from S6dermanland there are a few re-
cords from Lac du Der (Figure 4F) but the concentra-
tion of geese from S6dermanland here does not show
up so clearly as in the observations of neck-banded
Greylag Geese from the same area. This may be an
effect of the central parts of the Lac du Der area being
protected. Moreover, there were intensive neckband
reading operations in the area. The traditional ring
recoveries from the Sodermanland bird are also fair-
ly well distributed all the way south through France
and Spain, whereas relatively few neckband readings
of Sodermanland birds were obtained from this area
(Andersson et al. 2001, Nilsson et al. 2013). In con-
trast to the neckband readings a number of traditional
recoveries were reported from Eastern Europe as far
east as Turkey, whereas the neck-banded geese were
found in the Western flyway (Andersson et al. 2001).

The samples from Gotland also show differences
between the neck-banded birds and the ring-recover-
ies. Whereas only four individuals neck-banded on
Gotland were reported from the Central European
Flyway, about 25% of the traditional recoveries of
Greylag Geese marked on Gotland were recovered
from the Central European Flyway. These differenc-
es might be explained by the different time-spans of
the datasets and changes in the migration patterns
of Greylag Geese during recent decades (cf. Nilsson
2006). Most traditional recoveries were from birds
ringed in 1965-1975 (von Essen 1982), whereas
neck-banding on Gotland was made during a few
years in the eighties (Andersson et al. 2001).

In conclusion, the traditional recoveries show the
same general migration pattern for the Greylag Geese
as the observations of neck-banded geese even if
there are some differences in the distribution of sight-
ings and recoveries such as the higher frequency of
recoveries compared to sightings for France related to
the higher hunting pressure on geese in France com-
pared to other countries. The Greylag Geese from two
areas showed that part of the geese migrated in more
easterly directions than the majority of the Swedish
Greylag Geese, some birds form Sédermanland were
spread over Eastern Europe. Moreover several recov-
eries of Greylag Geese marked on Gotland migrat-
ed south through Eastern Europe. As found by von
Essen (1982) the moulting sites on Gotland attracted
Greylag Geese from Eastern Europe. After moult,

these birds probably returned to their areas of origin
and migrated south with the local Eastern European
birds.
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Sammanfattning

Under senare ar har gragéasens flyttningsvanor studer-
ats intensivt i ett flertal europeiska linder med hjilp
av mdrkning av géssen med halsringar. I de nordiska
landerna startade detta 1984 (Andersson et al. 2001).
Halsmérkningarna av gragdss i Sverige har i huvud-
sak koncentrerats till tre omraden: SW Skane, Oster-
Malma i S6dermanland och Gotland. Dérutdver har
genom dren ett betydande antal gragidss méarkts med
Ringmaérkningscentralens ringar (Fransson & Petters-
son 2001). I denna uppsats analyserar jag de tradi-
tionella ringdterfynden for grigiss for att komplet-
tera den bild halsmédrkningen givit med information
om flyttningsvanorna hos gragéss fran andra delar av
landet.

I min analys har jag anvént aterfynd rapporterade
till och med 2012. Fram till detta ar mérktes 7210
gragiss som givit 1398 aterfynd (19,4%), varav 924
aterfynd aterstdr nér lokala fynd uteslutits. Jag har hér
jamfort fordelningen av aterfynd fran atta olika omra-
den i landet, vilka visas pa kartan i Figur 1.

Av de 924 aterfynden rapporterades 157 fran Sveri-
ge (Figur 2). De flesta aterfynden kommer fran véstra
Europa dér géissen flyttar ndra Atlantkusten till vinter-
omradena som tidigare 14g i Spanien. Man kan notera
forhéllandevis sma skillnader i antalet rapporterade
aterfynd frén de olika ldnderna, vilket star i kontrast
till rapporteringen av halsmarkta géss frdn dessa lan-
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der. Forklaringen till detta torde kunna sokas i olika
hart jakttryck pa géss, dér speciellt Frankrike ligger
hogt. Daremot visar den tidsméssiga fordelningen av
aterfynden betydande likheter med motsvarande bild
fran observationerna av halsmarkta giss (Figur 3).
Aterfyndens fordelning pa olika linder for de olika
mérkomradena framgéar av Figur 4. Majoriteten av
aterfynden foljde den vésteuropeiska flyttningskor-
ridoren, men géss frin ndgra mirkomrdden aterfanns
ocksa fran andra delar av Europa, vartill kommer ett
aterfynd fran Algeriet och tva fran Tunisien. En del
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av géssen fran Sodermanland (Figur 4E) gav dterfynd
spridda &ver Ostra Europa, men merparten sags i vis-
tra Europa, ddr observationerna av halsmérkta gra-
géss visade att bl.a. ett omrade, Lac du Der, i norra
Frankrike var viktigt for giiss fran Oster-Malma (An-
dersson et al. 2001).

Gragissen fran Gotland visar en avvikande bild,
men till skillnad fran 6vriga markta géss var merpar-
ten av dessa mirkta som ruggare (von Essen 1982)
och de gotlidndska ruggningslokalerna rekryterade i
betydande utstrackning ruggare fran dstra Europa.
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In the Grasshopper Warbler Locustella naevia, males with better
nutritional condition at the winter ground arrive earlier than other

males at the breeding ground

Hos grdshoppsangare Locustella naevia anldinde hanar med bdittre fysisk kondition
i vinterkvarteret tidigare dn andra hanar till hickningsomradet

JONAS ENGZELL

The aim of this study was to answer the question: Does
grasshopper warbler Locustella naevia males with better
physical condition in the winter quarter arrive earlier at
the breeding ground than other males. This was accom-
plished by measuring growth bars in tail feathers and
then correlate these measurements with different times
of arrival at the study area of Bjorka lertag. The results

Abstract

strongly indicate that early arriving males had better
physical fitness (nutritional condition) than later arriving
males, at least when their feathers were growing on the
wintering grounds in Africa.
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Background

Grasshopper warblers Locustella naevia have been
monitored in the study area since 1984. As the po-
pulation over the years increased from one singing
male to several, it became apparent that males do
not arrive all at once. Some males arrive at the stu-
dy area in the last days of April or in the first days
of May. Other males arrive throughout May. A few
turn up as late as in the beginning of June, more or
less a month after the first and at a time when the
earliest arriving males sing less frequently (indica-
ting that they are breeding).

The aim of the present study was to investigate
whether grasshopper warbler males arriving early
to the study area were in better physical condition
at the time of departure from the winter quarters
than males arriving late. As an indicator of condi-
tion I used the mean length of growth bars in the
tail feathers. One growth bar (one light and one
dark bar) corresponds to the growth of the feather
during 24 hours.

The validity of using measurements of growth
bars as an indicator of condition is summarized
by Grubb (2006). The basic assumption is that the
greater the average growth bar width, the better
the bird’s nutritional condition while growing the

feather. Grasshopper warblers usually have growth
bars in the tail feathers that are visible when hold-
ing the bird in the hand, for example during ringing
(Figure 1).

Grasshopper warblers nesting in Europe under-
take a complete moult in the wintering grounds
(Moult -WC) in Africa, before returning to the
breeding grounds (Svensson 1992). Kennerley &
Pearson (2010) also states that “the majority of
birds moult completely in tropical Africa”. Most
birds undergo a complete moult in October to Janu-
ary, but in rare cases some birds continue to moult
in February and March (Demongin 2016). Thus
the growth bars on tail feathers, seen on returning
birds in spring, reflect the nutritional condition of
the bird during the tail-growth period at the win-
tering grounds, although not necessarily the condi-
tion just prior to departure. Kennerley and Pearson
also states “In the nominate race, some adults have
a partial post-breeding moult prior to migration,
usually confined to the body and head feathers,
but sometimes involving the tertials and central
tail feathers” Similar facts are stated by Demongin
(2016). This makes the central tail feathers less
reliable for growth bar measurement in this study,
see under Materials and methods. I measured the
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Figure 1. A grasshopper warbler showing the tail with growth bars on the feathers. The tail is moulted during the stay in Africa.
The width of one growth bar (one light band grown during night and one dark band during day) represents the growth during
24 hours. Wide growth bars are assumed to be associated with good nutritional status.

En grishoppsangare demonstrerar stjdrten med tillvixtzoner pa fjddrarna. Stjdrten ruggas under vistelsen i Afrika. Bredden
hos en tillvixtzon (ett ljust band under natten och ett morkt band under dagen) motsvarar tillvixten under 24 timmar. Stor
zonbredd anses indikera god néringsstatus.

growth bars on eight grasshopper warblers during
2009 to 2013. This was done as birds were caught
in order to answer a different set of questions. The
results of these measurements have not been in-
cluded here, as arrival date was not estimated with
the same methodology.

Materials and methods
Trial year

The field season of 2014 was used to determine the
catching method, method of growth bar analysis,
and how to best use the available field days during
spring and early summer in order to establish time
of arrival with adequate accuracy to answer the
question at hand. Five of nine singing males were
caught and studied. I found that song playback was
necessary and a permit to do this was applied for
and granted by Ringmérkningscentralen (Swedish
Bird Ringing Center). I also found that the number
of growth bars that I could consistently measure
with my intended method (Grubb 2006) was 6-7,
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not 10, and my method had to be slightly modified
to allow for this.

Study area

The study was carried out in the nature reserve
Bjorka lertag. (Natura 2000 sites: SE0240078
Bjorka lertag, SE0240134 Vissberga lertag. Object
number RegDOS: 2000249. Central coordinates
(RT90): X 6554548,Y 1460369). Bjorka lertag is
located in Kumla, Narke, in southern Central Swe-
den. Once a former clay-pit, it has been turned into
a reed- and bush-dominated wetland. For pictures
see Engzell (2017).

Establishing time of arrival

I monitored and ringed singing grasshopper war-
bler males during the breeding season of 2015,
2016 and 2017, visiting the study area during
the same field periods each year, two periods in
May and one in early June. In total I made 64 (20



+24+20) visits to the study area during May and
June in 2015-2017 and accumulated 189 h of ob-
servation time.

The date when a bird was first heard singing
at a location was used to indicate time of arrival.
The true time of arrival could be slightly earlier,
if for example the weather affects the willingness
to sing or if the bird had arrived in between moni-
toring visits. Hans Waern has kindly provided me
with information of the singing males that he noted
during monitoring work between my visits to the
study area. That means that males could be placed
in three groups with a relatively high confidence:
males arriving in week 18—19, 20-21 and 22-24.

The singing positions of males were then used
to determine the location of each territory, using
standard monitoring technics (Lundstrom et al.
1984). The males were caught using song playback
(song of grasshopper warbler played through a
speaker close to the net).

Measuring growth bars

In the field I used a slightly modified version of a
method originally described by Grubb (2006, Ap-
pendix 1, s 160—161). After ringing (and taking the
standard measurements) the birds tail was placed
on top of a paper index card, onto witch I had sta-
pled a piece of thin black paper. Then I marked the
growth bars in the outermost tail feather (generally
the right) on the paper/index card with a fine pin
(insect-mounting pin size 0) that was placed in a
shaft for ease of handling. The pin was pushed per-
pendicularly through the feather and the underlying
paper at the distal edge of each dark growth band
(the edge that is closer to the feathers tip). I also
marked the tip of the feather. The method allows
for quick and accurate measurement of growth bars
without a need for pulling out a tail feather, and
with little stress and discomfort for the bird.

I then wrote down the information of the bird in-
dividual on the index-card, such as ring number,
date and place (territory). The distance between the
growth bars was then measured to the nearest 0.01
mm, using magnifiers and a pair of digital calipers.
Grubb describes measuring the distance between
10 growth bars and divide by 10 to calculate the
mean growth rate. The original method requires
you to also mark the base of the (pulled) feather,
in order to measure between the 10 growth bars
centered around the two-thirds point of the feather.
I measured between 7, or in a few individuals 6,
growth bars, as I found it was often not possible to
reliably detect 10 or more growth bars in grasshop-

per warbler tail feathers, using my field method. If
more than 7 bars were noted, I tried to measure the
middle 7, using the tip of the feather as a reference.
Se Grubb (2006) for more details on the original
method. My method is therefore slightly less strin-
gent and probably slightly less accurate. But my
method does not require pulling out a feather, for
which I do not have a permit (required in Sweden).

Analysis

The results have been analyzed using a one way
ANOVA, computed using the Analysis ToolPak in
Microsoft Excel (2013). No Tukey Test have been
computed, since there was not an equal number
of sampling units in all samples. The null hypoth-
esis was that the mean growth rate did not differ
between the tree groups (males arriving in week
18-19, 20-21 or 22-24).

Results

In 2015 T caught 9 individuals, 4 arriving in week
18-19, 3 arriving in week 20-21 and 2 arriving in
week 22-24 (4, 3, 2). In 2016 I caught 6 individu-
als (3, 3, 0) and in 2017 I caught 10 individuals (1,
6, 3).

The results on a population level is presented in
Figure 2 and in Table 1 and 2.

The difference in mean growth rate (growth per
day) of the tail feathers between the three sam-
ples, n=8, 12 and 5, is statistically significant since
F>Fcrit (F=19,02008>3,443357). The result is sig-
nificant at the 1% significance level. The null hy-
pothesis is rejected. I conclude that there is strong
evidence that the mean growth rate in the tree
groups differ.

In Table 3 the results are presented on an indi-
vidual level. Arrival and mean growth rate of tail
feathers of individuals that have been captured
(year 1) and recaptured one year later (year 2) are
shown. Males ringed/caught in 2014-2017 are in-
cluded. (Two birds caught in 2014 and re-caught
in 2015 are included here, as their time of arrival
and tail growth could be determined using the same
method as in 2015.)

Discussion

The results strongly indicate that the earliest arriv-
ing males had a better nutritional condition than
later arriving males when their feathers grew at the
wintering grounds in Africa. The males that arrived
late had been, in general, in less good condition at
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Figure 2. Mean tail growth rate for Grashopper Warbler males
arriving in week 18-19, 20-21 and 22-24 during 2015-2017.
Medelvirdet av stjdrttillvixten for hanar av grishoppsang-
are som ankom under vecka 18—19, 20-21 och 22-24 under
ar2015-2017.

the wintering grounds than the males that arrived
before them. The data also suggests that there is
less variance in the mean tail growth in the group
of early arriving males and that this variance in-
creases in the groups arriving later.

Even if too few individuals have been recaptured
for statistical analysis to be meaningful, the result
on an individual level seems to support the find-
ings on a population level. Individual males such as
CK16785 and CK 16786, that had a markedly high-
er mean growth rate year 2 (+0,345-0,621 mm),
also arrived earlier that year. Individuals with only
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a slight difference in mean growth rate (+/- 0,014-
0,054 mm) did not change their time of arrival. At
least not as much as to be detectable in this study.

It seems that males with better nutritional con-
dition on the wintering grounds arrive earliest to
Bjorka lertag and that they therefore (theoretically)
can claim the best territories there. On the other
hand, males arriving early to Bjorka lertag risk pe-
riods of cold weather and a lack of food to a higher
degree than later arriving individuals. Probably
these are two opposing evolutionary forces work-
ing against each other.
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Sammanfattning

I Bjorka lertag, Nérke, anlédnder grashoppséngar-
hanar under en relativt lang period. De tidigaste
anldnder under de sista dagarna i april eller de
forsta dagarna i maj. Dérefter anldnder hanar under
maj fram till i borjan av juni — nér de tidigast an-
landande hanarna inte ldngre sjunger lika regelbun-
det (vilket indikerar paborjad hackning).

Fragan som jag har forsokt besvara ar om tidigt
anldandande hanar &r i béttre kondition &n sent an-
landande hanar. Detta undersdktes genom att mita
den genomsnittliga tillvaxten pa stjartpennorna och
korrelera detta mot ankomstdatum.

Under 2015-2017 inventerades/revirkarterades
sjungande hanar. Forsta gdngen de hordes péa en
plats rdknades som ankomstdatum. Hanarna fan-



Table 1. Summary from the ANOVA calculation of tail growth rate and arrival of grasshopper warblers.
Sammanfattning fran ANOVA berdkningen av stjdrttillvixt och ankomsttid hos grishoppsangare.

Groups (Arrival) Numbers Sum Mean value Variance
Sample 1 (Week 18-19) 8 21,767 2,720875 0,007702125
Sample 2 (Week 20-21) 12 29,087  2,42391667 0,042892447
Sample 3 (Week 22-24) 5 2,0672  2,0672 0,0605292

Table 2. One Way ANOVA for tail growth rate and week of arrival in grasshopper warbler.
Envigs ANOVA for stjdrttillvixt och ankomsttid hos grishoppsangare.

Source of variation KvS fg MKv F p-value F-crit
Between samples  1,327685 2 0,6638427  19,0200772 1,6E-05 3,443357
Within samples 0767849 0,03490221

Total 2,095534

Table 3. Change in mean tail growth rate of the outer tail feather between two years for five individual

males, and their different times of arrival.

Medelfordndring i tillvixthastighet hos den yttre stjirtpennan mellan tva ar for fem hanar och deras

olika ankomsttider.

Ring Tail growth Tail growth Change  Arrival Arrival
number year 1 (mm) year 2 (mm) (mm) year 1 year 2
CK16869 2,787 2,802 +0,015 W. 18-19 W. 18-19
CK16826 2,761 2,747 -0,014 W. 18-19 W. 18-19
CK16875 2,334 2,388 -0,054 W. 20-21 W. 20-21
CK16785 2,109 2,730 +0,621 W. 20-21 W. 18-19
CK16786 2,295 2,640 +0,345 W. 22-24 W. 20-21

gades sedan for ringmarkning. I samband med det
mittes stjdrttillvixten genom att avstdndet mellan
de tillvixtzoner man kan se i stjartfjaidern mattes.
Genom att méta avstandet mellan 7, eller i vissa fall
6, tillvixtzoner i den yttre stjartfjidern, erhdlls ett
medelvirde. Detta medelvirde kunde sedan kor-
releras mot ankomstdatum, ddr hanarna delades in i
tre grupper. En grupp som anldnde vecka 18-19, en
grupp som anlénde v. 20-21 och en sista grupp som
anldnde v. 22-24.

Berikningar visade sedan att det fanns en statis-
tiskt sédkerstdlld skillnad i stjarttillvixten mellan

dessa tre grupper. Stjarttillvixten speglar fagelns
“ndringsstatus” nér fjidern véxer ut. D& grishopp-
sangare byter sina fjadrar pa dvervintringsplatsen i
Afrika, slar jag fast att resultaten fran denna studie
starkt indikerar att tidigt anlandande hanar &r i battre
kondition pa Gvervintringsomradet i Afrika &n sent
anldndande hanar. Resultat far dven stod 1 att indivi-
duella hanar, som féangats tva ar efter varandra och
dér den genomsnittliga stjdrttillvaxten dkat markant
det andra aret, dven anlint tidigare ar tva. Hanar
med mattlig fordndring i tillvixten har ddremot inte
ndmnvart dndrat ankomsttid till studieomradet.
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Phloem sap in fire-damaged Scots pine trees provides instant forag-
ing opportunities for Three-toed Woodpeckers Picoides tridactylus

Sav i floemet hos brandskadade tallar ger omedelbart tillgang till foda for tretdaiga

hackspettar Picoides tridactylus

TIMO PAKKALA, JARI KOUKI, MARKUS PIHA & JUHA TIAINEN

Three-toed Woodpeckers Picoides tridactylus are known
to use phloem sap of conifer trees as a food resource
mostly in springtime. A local pair instantly began to
forage sap of Scots pine Pinus sylvestris trees that were
damaged in a prescribed forest burning; before the fire
they had used phloem sap elsewhere in their territory.
During three weeks after the fire, the pair intensively used
sap of Scots pines which were exposed to fire. The wood-
peckers were probably attracted by nutrients induced by
damage reaction of the burned pines. Rapid sap use of
newly burned trees has not been described before, and
it indicates behavioural plasticity how this woodpecker
species can use resources in disturbance driven, dynamic
forest environments.
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Introduction

Three-toed Woodpeckers Picoides tridactylus
predominantly feed on arthropods, but especially
in springtime they also use phloem sap of conifer
trees (Ruge 1968, Glutz & Bauer 1980, Cramp
1985, Pechacek 2006). Phloem sap is energy-rich
and nutritionally valuable containing sugars, ami-
no acids and minerals (Douglas 2006). Three-toed
Woodpeckers can gain phloem sap by excavating
often horizontal rows of small holes into the bark
of living trees; these may be used during several
years (Glutz & Bauer 1980, Cramp 1985).

Three-toed Woodpeckers and some other wood-
pecker species favour areas with burned trees (see
Fayt et al. 2005), but known situations are linked
to increased amounts of insects gathered to the
burned areas (Muona & Rutanen 1994, Hyvirinen
et al. 2005). Therefore, the woodpecker responses
are generally detected not until the increase of local
insect populations (Fayt et al. 2005).
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Here we report a quick reaction of Three-toed
Woodpeckers to move to a burned area and use
the sap of the partially burned and damaged Scots
pines Pinus sylvestris. We describe this previously
undocumented phenomenon and discuss possible
mechanisms and reasons for the observed patterns.

Material and methods
Study area

A prescribed burning was conducted on 10 May in
2016 in a forest area of ca. 4 ha within the southern
boreal vegetation zone in, southern Finland (61°
12° N; 25° 09’ E). Most of the trees were harvest-
ed from the area prior to the burning, but a group
of Scots pines and scattered silver birches Betula
pendula and Norway spruces Picea abies were left
standing in the area that was mostly surrounded by
coniferous dominated forests.



Three-toed Woodpeckers and their sap trees in
the area

The burned area was situated in the middle of a
long-term territory of the Three-toed Woodpecker
(Pakkala et al. 2017). Breeding and foraging ac-
tivities of this pair were observed already earlier in
the spring before the burning. Intensive mapping
of sap trees within the territory was carried out by
the author TP in 2015 and 2016. No old sap trees
from the pre-burn time were situated in the newly
burned area.

The size (diameter at breast height, DBH) of the
sap trees in the burned area and the height of the
charred zone on their bark from the ground were
measured. The numbers, heights, and compass
points of sap rows were monitored during field vis-
its of 1-5 hours 1, 4, 11, 15, 23, and 43 days after
the burning. The foraging behaviour of the Three-
toed Woodpeckers and the time used to sap feeding
were observed at the visits.

Results
The sap tree use after burning

The group of Scots pines in the burned area in-
cluded 37 trees of the age of ca. 40 years within an
area of 0.5 ha. The bark of several of the trees was
charred, although usually only in the base to less
than one meter above the ground (Figure 1). How-
ever, the charred surface reached a height of 2-3
meters but mostly on the southern sides of some
trunks. The Three-toed Woodpeckers used a total of
11 trees to sap feeding during the period of 11 May
to 22 June (Table 1). The DBH of selected trees
varied between 20-28 cm and they had various
amounts of charred surface in their trunks (Table
1, Figure 1). The Three-toed Woodpeckers used the
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southern surfaces of the trunks in making the sap
rows (Table 1, Figure 1) and generally pecked new
rows above old ones.

The Three-toed Woodpecker pair was present in
the area already in the next day after the burning,
and the birds examined potential sap trees by scal-
ing small areas of the bark of the pines, and some
sap holes were also pecked to at least five of the
trees (Table 2). Four days after the fire, the wood-
peckers were detected to use several hours of for-
aging time pecking new sap rows and feeding on
sap. The sap use was intensive until early June, and
23 days after the fire a total of 215 sap rows were
made. The sap trees were visited also later in June,
but the number of additional new rows was only 27
during the period 3—-22 June (Table 2).

b

Figure 1 a) The group of Scots pines in the prescribed burning area; b) sap rows of the Three-toed Woodpecker in partially
charred trunks of Scots pines. Photographs taken by the author JT.
(a) Tallgruppen pa den forstliga brandytan i Evo i sédra Finland; b) savrader pa stammar av delvis forkolnade tallar.
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Feeding behaviour

The feeding behaviour of the woodpeckers was re-
stricted to typical patterns of sap use with scaling
narrow horizontal bands into the outermost layer of
the trees, pecking small sap holes in the middle of
these bands, and then drinking sap with their bills.
The trunks of the partially charred pines were in-
tact around the sap rows and there was some resin
flow from the sap holes.

During the two weeks after the burning, the male
and female were often observed together in the
burning area, but mostly feeding at separate trees.
In the later periods male and female were most of-
ten detected sap-feeding at separate time periods.
Feeding behaviour connected to gathering insects
(scaling irregular areas of bark, tapping, pecking
larger irregular holes, probing, gleaning, etc.; see
Pechacek 2006) was not observed, and no signs of
this kind of behaviour were detected in the trunks
of the pines in the burning areas. Neither were po-
tential food item insects observed in the trunks or
sap holes during the observation period.

Discussion

The Three-toed Woodpeckers instantly responded
to burning and started to exploit damaged trees
by feeding on the sap. This kind of pattern has not
been described before. Before and at the time of
the prescribed burning, the local pair was actively
using the sap of Norway spruce trees in nearby for-
est areas, but they also searched trees for arthropod
food. The area of the prescribed burning was not
observed to be used for feeding prior to the burn-
ing. After the burning, the pair still occasionally
used spruce sap trees, but the birds were observed
to use substantial part of foraging time in sap feed-
ing at the burned Scots pines.

Phloem sap is rich in nutrients and contains high
concentrations of sugars that provide a good source
of carbon and energy, nitrogen (mostly in the form
of amino acids), and various minerals (e.g. Pate et
al. 1998, Douglas 2006). Woodpeckers are known
to select sap trees based on the individual proper-
ties of trees, e.g. sap amount and quality (Eberhard
2000, Nuies Montellano & Blendinger 2016).
Compared with insect larvae, the nitrogen of the
phloem sap is, however, considerably lower qual-
ity because of low concentrations of several es-
sential amino acids. The amounts of minerals, e.g.
calcium, are also an order of magnitude smaller in
phloem sap than in insects (Bukkens 1997, Pate et
al. 1998, Douglas 2006).
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The sap trees with increased stress levels or vis-
ible damages are likely to have higher amounts of
nitrogen, amino acids or proteins in their phloem
sap than healthy trees (see White 1984). In a forest
fire, the trees are exposed to high temperatures that
likely affect the composition of phloem sap. Alexou
& Dimitrakopoulos (2014) studied the shock and
acclimation reactions of the Brutian pine Pinus
brutia in a simulation of forest fire. They found a
clear increase of non-soluble proteins in phloem al-
ready after two hours but particularly one day after
the fire. The levels of these proteins were signifi-
cantly higher still one week after the fire compared
with the pre-fire situation. Phloem soluble sugars
and amino acids also tended to accumulate one day
after the fire, but their concentrations had signifi-
cantly decreased a week after the fire. The phloem
transport velocity also increased significantly after
the fire, and it was still higher one day after the fire
in comparison with the pre-fire situation. It is prob-
able that the Three-toed Woodpeckers reacted to
similar changes in the phloem of the burned Scots
pines. The Three-toed Woodpeckers have been
observed to favour partially burned pines for sap
feeding several years after the fire (T. Pakkala, pers.
obs.) indicating that also some long-term effects of
fire exposure may be important.

Woodpeckers can also themselves induce in-
creased sap flow by their feeding technique: new
sap rows are often pecked above the old sap holes
(e.g. Cramp 1985, Eberhard 2000) that is thought to
be linked to the accumulation of sap in tree tissues
above the old rows (Kilham 1964, Eberhard 2000).
The Three-toed Woodpeckers used this technique in
the burned study area, but it is also possible that
the fire injured the tissue structures of the trees in a
way that nutrients were blocked to be usable by the
woodpeckers. Pecked sap rows were on the south-
ern surfaces of the trees (Table 1) that corresponds
the direction of the highest burned zones visible in
the trunks and thus probably indicates the surfaces
that experienced the highest temperatures during
the fire. However, most of the sap rows of the Three-
toed Woodpeckers in general are located on the
southern surfaces of trees, probably for their benefi-
cial thermal conditions (T. Pakkala, pers. obs.), and
we do not know if the observed directionality of the
sap rows in the burned area was related to the sever-
ity and damages that fire caused on trees.

The Three-toed Woodpeckers use phloem sap
generally prior to nesting in spring (Ruge 1968,
Glutz & Bauer 1980, Cramp 1985, Pechacek
2006). The woodpeckers used the pine sap trees



Table 1. The Scots pine trees of the burned area used by the Three-toed Woodpeckers in sap feeding. The tree number indicates
the approximate order in which the trees were taken to sap use. Sap row information describes the situation at the end of the

observation period on the 22 June.

Brandytans tallar, som ett par av tretdig hackspett anvinde for savkonsumtion. Trddets nummer hénvisar till den approxima-
tiva ordningen, i vilken hackspettarna borjade utnyttja tridet. Informationen om savraderna avser situationen pa slutet av

observationsperioden den 22 Juni.

Tree Diameter at Height of the charred Number of sap Height zone of sap ~ Direction of

number breast height bark from ground rows pecked rows sap rows

Trddets Diameter vid Forkolnade barkens — Antal Hojdbdlte for Riktning for

nummer brosthojd hojd fran marken gjorda savrader ~ savraderna savraderna

1 24 cm ca.2m 26 1.5-8 m SW-S

2 22 cm ca.3m 33 3-8 m SW-S

3 26 cm not charred 38 7-10 m WSW-SE
oforkolnad

4 24 cm <lm 16 1-6 m S-SE

5 25 cm <lm 25 1-6m SW

6 25 cm ca.2m 22 1-7m SW-ESE

7 27 cm not charred 26 3-8m SW-ESE
oforkolnad

8 26 cm not charred 18 2-6m SW-SE
oforkolnad

9 28 cm ca.2m 21 3-6m SW

10 22 cm <lm 2 3.5-5m SSW

11 20 cm <lm 15 2-3m SSW-S

actively during three weeks after the fire to early
June, but then their use clearly decreased. The ac-
tivity period matches the pre-nesting season of the
local pair; which was forced to delay its nesting at-
tempt because the nest cavity was taken over by the
Great Spotted Woodpecker Dendrocopos major, and
they were not able to start nesting until in early June.
The reported case shows that a fire-related dam-
age to conifer trees may be advantageous for the
woodpeckers also due to the increased sap provi-
sion. Thus, in addition to the previously documented
positive effects via the increased availability of bark
beetles after fire, the Three-toed Woodpecker shows
remarkable flexibility in taking advantage of distur-
bance-driven dynamic forest landscapes.
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Sammanfattning

Den tretaiga hackspetten Picoides tridactylus lever
av insekter och allehanda andra artropoder men
sarskilt fran forvaren till borjan av hackningen an-
vander den ocksa sav som foda, sdrskilt frn gran
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och tall. Saven ér rik pa energi och niring i form
av sockerarter, aminosyror och mineraler. Saven
lagras i parenkymceller i trddens floem och hack-
spetten kommer at saven genom sma hal, som den
hackar, ofta i rader pa stammens solsida (s& kallad
savrad), och sadana trid kan anvéndas under flera
ar. Det dr ként att tretdiga hackspettar, och dven
andra hackspettar, lockas till omrdden som drab-
bats av skogsbrand. Den vanliga tolkningen ar att
det dr okad forekomst av insekter efter en brand
som lockar till sig hackspettarna. Men denna effekt
kan normalt inte upptéckas forrdn efter nagon tid. I
denna uppsats visar vi att det ocksé kan vara saven
som attraherar och att man da far en omedelbar ef-
fekt.

I samband med en langtidsstudie av savanvind-
ning observerades i Evo i sddra Finland varen 2016
hur ett lokalt par av tretdig hackspett omedelbart
borjade anvinda sav fran brandskadade tallar i en
liten grupp (37 ca. 40-ariga tallar) som ldmnats vid
en hyggesbrianning. Branden passerade genom det
sparade tallbestdndet och ménga tallars bark for-



kolnade till en hojd av 2-3 meter pa den sida frdn
vilken branden kom. Hyggesbrianningen genom-
fordes den 10 maj 2016 och anvindningen av sav
borjade genast dagen efter branden och fortsatte in-
tensivt under tre veckor. Fran fyra dagar efter brin-
ningen och framat kunde hackspettarna tillbringa
flera timmar i talldungen med att hacka nya hal
och dricka sav. Hackspettarna anviande elva av de
trettiosju tallarna, som hade en brdsthdjddiameter
pa 20-28 cm. Savhélen hackades pa sydsidan av
stammen, vilket var den kraftigast brédnda sidan.
Vanligen hackades de nya hélen ovanfor gamla hal.

Det aktuella hackspettparet var redan fore brin-
ningen i fard med att anvinda sav fran granar utan-
for brandhygget men hade inte observerats anvinda
tallarna i den sparade dungen. Antagligen lockades

hackspettarna av de brinda tallarnas fysiologiska
reaktion. Hettan dr en stressfaktor som observerats
fororsaka fordndringar i savens sammansittning,
till exempel okat innehdll av kvéve, aminosyror,
protein och sockerarter samt dven Okat savflode.
Att spettarna hackade nya hal ovanfor gamla kan
forklaras av att sav eller virdefulla komponenter i
saven ackumuleras ovanfor de skadade partierna av
barken.

Man har inte tidigare observerat att den tretaiga
hackspetten reagerar sd omedelbart att utnyttja
brandskadade trdd. Den snabba vergangen till att
anvinda tallsav pa brandytan visar pa beteendets
flexibilitet, som dr en del av anpassningen till den
boreala skogens storningsdynamik.
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