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Horned Grebe Podiceps auritus and Red-necked Grebe Podiceps
grisegena in Sweden 2011 — results from a national survey

Svarthakedopping Podiceps auritus och grahakedopping Podiceps grisegena i
Sverige 2011 — resultat fran en nationell inventering

GABRIEL NOREVIK

The breeding populations of Horned Grebe Podiceps
auritus and Red-necked Grebe Podiceps grisegena were
surveyed in Sweden 2011. The estimate for Horned
Grebe was 2000 pairs, an increase from about 1200 pairs
in 1996 towards the estimate of 2200 pairs in 1972. The
estimate for Red-necked Grebe was 1300 pairs and the
population size has most certainly increased in the last
decades. Habitat use among the breeding birds differed
between species and region. In south Sweden, both spe-
cies were most commonly found in artificial water bodies,
and a recent increase in the numbers of such waters may
have contributed to the population increases. In north
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Sweden the species were mainly found in natural inland
water bodies or along the Baltic coast. Similar long-term
population trends were also seen in a long-term observa-
tional dataset of passage birds from Ottenby Bird Obser-
vatory in southeast Sweden. There was no obvious effect
of the coldness at their wintering grounds on the amount
of birds seen at Ottenby the following year, but indirect
effects of winter harshness cannot be ruled out.
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Introduction

For conservation purposes it is important to track
the status and trend of a given population. Trends
can be estimated when the size of the population
is regularly estimated (Sutherland 2006). A com-
mon approach for bird population monitoring is to
take repeatable sample measurements, either in the
breeding areas (e.g. line transects or point counts),
along the migratory pathway (e.g. standardized
ringing or observation schemes), or during winter
for birds forming dense flocks (e.g. counting num-
bers: Bibby et al. 2000). Breeding bird censuses are
per definition spatially linked to a certain region,
which is a great advantage when monitoring a local
population. But surveying a breeding species over
a vast area is often demanding and costly. Obser-
vation schemes along the migratory pathway are
relatively cheap and can therefore be carried out
regularly, and a relative measure of the amount of
birds passing can be summarized on a yearly ba-
sis. The apparent weakness with this method is that
the population size and the true distribution of the
birds counted rarely are known.

Two sparsely occurring bird species in Sweden
are the Horned Grebe Podiceps auritus and the

Red-necked Grebe Podiceps grisegena. Due to the
low population numbers and stratified breeding
distributions of the two species, the general tech-
niques used in bird monitoring in Sweden are not
sufficient for trend and population size estimates
(Bibby et al. 2000, Lindstrom & Green 2013).
The Swedish Ornithological Society therefore an-
nounced Horned Grebe and Red-necked Grebe to
be subjects of a national survey during the breeding
season of 2011, and urged each local birding com-
munity to contribute with observations. In contrast
to the Red-necked Grebe, the Horned Grebe has
been surveyed before. The first time was in 1972,
when the population was estimated at 2200 pairs
and then again in 1996, when the results suggested
a drop in the Swedish population to 1200 pairs
(Regnell 1981b, Douhan 1998).

The aims of this paper are to describe the im-
plementation of the survey throughout the country,
to summarize the results from the individual prov-
inces, and to give an estimate of the current status
of the two species in Sweden. Furthermore, the
data on habitat choices of breeding birds are pre-
sented. In addition, the results from this survey and
previous surveys are accompanied with long-term
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observational data from Ottenby Bird Observatory,
in an attempt to estimate current population trends
of these two secretive Swedish breeders. Finally,
winter harshness and recent Swedish wetland es-
tablishments, two factors suggested to influence
population size of the two grebe species through
winter survival and breeding success, are discussed
and evaluated.

Study species

Horned Grebe and Red-necked Grebe are two
medium-sized diving birds that prefer smaller
water-bodies such as shallow lakes and reservoirs
(del Hoyo et al. 1992). The Horned Grebe main-
ly breeds in moderate-sized eutrophic lakes and
pools in the boreal region of the Holarctic. The
Red-necked Grebe has a more southerly distribu-
tion, with a higher preference for lowland basins
of on average larger sizes (Cramp & Simmons
1977, Fjeldsd 2004). Their winter distributions
are largely over-lapping in Europe. They stretch
from western Scandinavia and the North Sea to
the Mediterranean basin (Gilissen et al. 2002, SOF
2002, Fjeldsa 2004). However, there are relatively
more Red-necked Grebes found in Danish waters
(Jensen 1993, Stone et al. 1995), and recently a
large winter population of Horned Grebes was dis-
covered in the Pomeranian Bight in the southern
Baltic Sea (Durinck et al. 1994, Sonntag et al. 2009
and references therein). A Horned Grebe ringed
in the province of Ostergétland and found in The
Netherlands is the only link between the Swedish
breeding population and their presumed winter dis-
tribution (Fransson et al. 2001), but two Finnish
ringed Horned Grebes were found in Poland and
France (Saurola et al. 2013). Three recoveries of
Red-necked Grebe tie Denmark winter birds and
Finland summer population together, and one Red-
necked Grebe ringed in southern Germany was
found breeding in Denmark (Benlekke et al. 2006,
Saurola et al. 2013). The breeding range of the two
species in Sweden overlaps greatly in the south-
eastern and north-eastern part of the country, and
in the south they are increasingly occurring in the
same type of man-made habitats (Axelsson 1997,
Douhan 1998, SOF 2002). Despite decreasing
global population numbers (BirdLife International
2013), the two species are listed as “Least concern”
on the TUCN Red List for birds (IUCN 2012). In
Sweden, both species seem to have increased in
recent decades (Regnell 1981b, Grenmyr 1984,
Axelsson 1997, Douhan 1998, Olsson & Wiklund
1999, Hedberg Falt 2012, Ottosson et al. 2012).
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Method

National survey

Prior to the breeding season of 2011, an invita-
tion was sent to the regional birding communities
throughout Sweden to participate in a nation-wide
survey, to encourage birders to contribute with de-
tails of observed grebes to the local report com-
mittees, which regionally summarized the infor-
mation. To facilitate reporting and compilation,
the local report committees were provided with
protocols and methodological guidelines for the
survey. Water bodies potentially harbouring breed-
ing grebes should be surveyed for birds at least
once during the breeding season. If there were any
uncertainties in the assessment of breeding birds
after the initial visit, a second visit was proposed.
To keep concordance with the national surveys on
Horned Grebe in 1972 and 1996, displaying birds
or territory holding birds were counted as breed-
ing attempts (Regnell 1981b, Douhan 1998). This
followed the methodological recommendations by
Regnell (1981a), in order to increase the efficiency
of the survey while reducing the risk of disturb-
ing breeding birds. To streamline the survey, a first
visit was suggested to be carried out in the period
when all birds were assumed to have arrived at
the local area, but before the first birds had started
incubation. Depending on when lakes became ice-
free, suitable dates varied considerably between
different parts of the country.

The compiled survey results were obtained from
the local report committees together with infor-
mation of the scope in which the survey had been
carried out. These results were here arranged in
three categories depending on the regional survey
scope. Category A: Areas where the surveys had
been conducted according to the guidelines, or in
a way resulting in an almost complete coverage of
presumed breeding areas. Category B: Regions that
were less thoroughly surveyed, but where popula-
tion estimates could be based on recent surveys, or
proper knowledge of the breeding grebes. Category
C: Regions where the numerical estimates of the
populations were less well substantiated, or where
no survey had been carried out at all. In these cases,
estimates were based on spontaneous reports to the
local report committee, information from earlier
years, population numbers in neighbouring regions,
and for Horned Grebe, results from prior national
surveys that were extrapolated to a rough size esti-
mate of the populations of 2011. Numbers in catego-
ry C are hence accompanied with a large uncertainty



and should be treated carefully. Surveys based on
few visits like here can give an underestimation of
the number on breeding grebes in the range of 2060
% (Regnell 1981a). Therefore, the observed num-
ber of breeding pairs has in each province been pre-
sented together with an estimate of the true number
of breeders. The uncertainty in the estimation varies
with the coverage of the survey (A—C), which serves
as the measure when the accuracy of the observed
number (good = *** — poor = *) was estimated. To
facilitate the comparison with prior national surveys
of Horned Grebe the results have been presented
per province, which only in a few cases were fully
synonymous to the regions defined by the local re-
port committees. Thus, in some cases the provin-
cial numbers have been based on information from
more than one regional survey. While discussing the
Swedish populations of the two species in a general
sense, the broader definition “region” has been used.
The Swedish provinces are traditionally organized
into the three regions Gétaland, Svealand and Nor-
rland (Figure 1).

Breeding habitat

Along with survey data on the breeding grebes, the
birds’ choice of habitat was also recorded. To avoid
interference with the time and effort put on observ-
ing the birds, the surveyor was instructed to just
briefly describe the water body hosting the breed-
ing grebes (e.g. eutrophic lake, wetland, irrigation
pond etc.). This information has been thoroughly
reported from Gotland, Ostergotland and the east-
ern part of Sméland through the survey protocols.
Data from Skane, Virmland, Dalarna, parts of So6-
dermanland and Uppland, Gistrikland, Medelpad
and Hilsingland have been presented in alternative
ways. For the other provinces, this information has
been retrieved from Artdatabanken (2013). Water
bodies with breeding grebes were categorized in
four general groups based on descriptive infor-
mation gathered from Artdatabanken (2013) or
with help from the local report committees. These
groups were then used to illustrate the habitat
choice of the breeding grebes throughout the coun-
try. The four groups were defined as follows:
Natural inland water bodies: This group consists
of water bodies not directly or deliberately influ-
enced by humans, as for example lowland basins
and woodland lakes, tarns and natural pools.
Artificial water bodies: Newly established irriga-
tion ponds and small wetlands on golf courses be-
long to this group. There are also thoroughly man-
aged wetlands found in this category, as well as

1. Lappland
2. Norrbotten
3. Viésterbotten
4. Jimtland
5. Angermanland
6. Medelpad
7. Hérjedalen
8. Hélsingland
9. Dalarna
10. Gastrikland
11. Véarmland
12. véastmanland
¢ 13. Uppland
A\ 14. Bohusldn
\ 15. Dalsland
16. Nirke
17. Sédermanland
18. Vastergotiand
7 19. Ostergdtland
18 AlA 20. Halland
o o 21. Smaland
22, Oland
/ 23. Gotland
. 21 / 24. Skane
20 \ A, / 25, Blekinge

Figure 1. The geographical distribution of the Swedish pro-
vinces, with bold lines separating the three regions where
Gotaland is in the south, Svealand in central Sweden and
Norrland in the north.

Den geografiska fordelningen av de svenska landskapen
med fetare linjer som avskiljer Gotaland, Svealand och
Norrland.

restored wetlands, which retain their attractiveness
through repeated human efforts. The well-known
Lake Hornborga and Lake Tékern are two exam-
ples of lowland basins that have received extensive
actions to retain current appearance (Naturvards-
verket 1997). They both belong to this group.

Coast: Breeders found in bays and around islets
along the coast of the Baltic Sea are included in
this group. In some cases birds breeding in outlets
of larger rivers have been included here as well
(see below), since the border between the habitat
groups is not easy to resolve.
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Others: Single breeding pairs found in other hab-
itats than the above mentioned have been placed
in this group together with observations made in
habitats intermediate to the descriptions above.

Regional and interspecific differences in habitat
use were evaluated with chi-square tests. R version
3.0.0. was used in the statistical analysis (R Core
Team 2013).

Long-term observation data

Ottenby, at the southern tip of the Baltic island
Oland (56°12'N, 16°24'E), located off the Swed-
ish southeast coast, is well-known for its richness in
both resting and migrating birds (Edelstam 1972). At

Ottenby Bird Observatory, birds have been ringed
for almost 70 years (Hjort & Lindholm 1978). Since
1963, daily notes of birds observed in the vicinity
of the observatory have been taken, alongside the
bird observatory’s ringing activity. Sight records of
Red-necked Grebe and Horned Grebe have been ex-
tracted and then summarized on a yearly basis for
spring and autumn seasons, respectively. This gives
the number of days per season and year that the two
species have been observed. The manning of the bird
observatory has mainly followed the time schedule
of the standardized trapping scheme introduced in
1972, and the same periods have hence set the limit
for the counting of spring and autumn observations
in this study (Hjort & Lindholm 1978): these time

Table 1. Reported and estimated numbers of Horned Grebes per Swedish province in 2011. For each province is given the met-
hod of data collection (A—C [see method for further info]) and accuracy of the estimate (* = poor, ** = medium, *** = good).
Rapporterade och skattade antal svarthakedoppingar per landskap ar 2011. For varje landskap presenteras vilken metod som
anvdnts for att fa fram uppgifterna (A—C [se metod for ytterligare information]) och precisionen i de skattade antalen (* =

dalig, ** = mattlig, *** = god).
Province Method  Rep. Estimate Accuracy | References
Landskap Metod  Rap. Skattat antal ~ Precision | Referenser
(n) min  max
Gastrikland B 142 190 215 ok Aspenberg 2012a
Halsingland B 126 140 160 HAE M. Axbrink, pers. comm.
Medelpad B 37 45 55 ** P. Helttunen, pers. comm.
Hirjedalen C 12 30 50 * J. Ragehall, pers. comm.
Jamtland C 19 100 200 * G. Storensten, pers. comm.
Angermanland C 60 120 180 * K. Holmgqvist, pers. comm..
Viisterbotten C 29 150 220 * Sundstrom & Olsson 2005; M, Laisfeldt pers. comm.
Norrbotten C 15 10 20 * Sundstrom & Olsson 2009; R. G. Gustavsson, pers. comm.
Lappland C 75 50 100 * H. Rune, pers. comm.
Norrland 835 1200
Narke B 41 45 55 woE L. Johnsson, pers. comm.
Sodermanland A 165 210 250 ** Flodin 2012, M. Asberg, pers. comm.
Uppland AC 160 210 250 wok B. Douhan, M. Asberg, pers. comm.
Vistmanland C 17 25 35 * T. Pettersson, pers. comm.
Viérmland A 15 15 20 HHE Carlsson 2011
Dalarna C 6 15 25 * U. Grenmyr, pers. comm.
Svealand 520 635
Skéne A 0 0 HoHE Bengtsson 2011
Blekinge C 1 1 3 wE Artdatabanken 2013
Smaéland AB 62 70 80 ** Johansson 2012, C. Ljungberg, pers. comm.
Oland B 22 25 35 ** A. Helseth, pers. comm.
Gotland 193 210 250 HAE P. Smitterberg, pers. comm.
Halland - - 0 0 Artdatabanken 2013
Bohuslén - - 0 0 Artdatabanken 2013
Dalsland C 1 1 3 * Artdatabanken 2013
Visterg6tland B 54 60 70 P. Hedberg Filt, pers. comm.
Ostergotland A 75 90 110 K Nygards 2011
Gotaland 457 551
Total 1812 2386
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spans are 15 Mars — 15 June and 25 July — 15 No-
vember, for spring and autumn seasons respectively.
Thus, (the few) observations of grebes noted earlier
in spring or later in the autumn were not included in
the analysis, nor were the small number of observa-
tions of the species made during the summer recess
of the standardized trapping. The trends in the num-
ber of days per year with observations were evalu-
ated with regression analysis. To get the residuals
of the material normally distributed, base-10 loga-
rithms of the yearly numbers of observation-days
were obtained.

Winter harshness

A measure of winter harshness in the presumed win-
tering areas of the Swedish populations of the two
grebes was obtained by using mean daily tempera-
ture from weather stations in Rotterdam (The Neth-
erlands), Vestervig (Denmark), Falsterbo (Sweden),
Rostock (N Germany) and Angermunde (N Germa-
ny). A Hellmann index (Ijnsen 1988) was computed
for each station following Sauter et al. (2010). This
index is the absolute value of the sum of all nega-
tive mean daily temperatures between December
and February. In the subsequent principal compo-
nent analysis of the stations’ Hellmann indices, the
first principal component (PC1) explained 93.3 % of

Table 2. Reported and estimated numbers of Red-necked Grebes per Swedish province in 2011. For each province is given the
method of data collection (A-C [see method for further info]) and accuracy of the estimate (* = poor, ** = medium, *** = good).
Rapporterade och skattade antal grahakedoppingar per landskap ar 2011. For varje landskap presenteras vilken metod som
anvdnts for att fa fram uppgifterna (A-C [se metod for ytterligare information]) och precisionen i de skattade antalen (* =

dalig, ** = martlig, ¥** = god).

Province Method  Rep. Estimate Accuracy | References
Landskap Metod  Rap. Skattat antal ~ Precision | Referenser

(n) min  max
Gastrikland B 2 2 5 ok Aspenberg 2012b
Halsingland B 14 15 25 wE M. Axbrink, pers. comm.
Medelpad B 2 2 5 ** P. Helttunen, pers. comm.
Hirjedalen C 0 0 5 * J. Ragehall, pers. comm.
Jamtland C 2 0 10 * G. Storensten, pers. comm.
Angermanland C 22 40 100 * K. Holmgqvist, pers. comm.
Visterbotten C 25 200 350 * Sundstrom & Olsson 2005; M, Laisfeldt pers. comm.
Norrbotten C 65 100 200 * Sundstrom & Olsson 2009; R. G. Gustavsson, pers. comm.
Lappland C 75 25 75 * H. Rune, pers. comm.
Norrland 384 775
Narke B 20 25 30 woE L. Johnsson, pers. comm.
Sodermanland C 3 5 10 * P. Flodin, M. Asberg, pers. comm.
Uppland AC 52 55 65 wok B. Douhan, M. Asberg, pers. comm.
Vistmanland C 2 2 5 * T. Pettersson, pers. comm.
Viérmland B 0 0 2 ok Carlsson 2011
Dalarna C 2 2 5 * U. Grenmyr, pers. comm.
Svealand 89 117
Skéne A 250 250 275 o Bengtsson 2011
Blekinge C 0 0 5 * Artdatabanken 2013
Smaland B 4 5 10 ** Johansson 2012, C. Ljungberg, pers. comm.
Oland B 51 55 65 K A. Helseth, pers. comm.
Gotland A 71 75 85 HAE P. Smitterberg, pers. comm.
Halland C 7 10 15 * Artdatabanken 2013
Bohuslidn - - 0 0 SOF 2002; Artdatabanken 2013
Dalsland C 1 1 3 * Artdatabanken 2013
Visterg6tland C 188 180 250 * P. Hedberg Filt, pers. comm.
Ostergotland B 61 60 80 *K Nygards 2011
Gotaland 636 788
Total 1109 1680
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the variance and was used as an overall measure for
winter harshness in Northern Europe. The influence
of winter harshness on the number of observation-
days of the two grebes at Ottenby in the following
year was evaluated with regression analysis.

Result

National survey

The Swedish population of Horned Grebe 2011 was
estimated to about 2000 (1812-2386) pairs (Table
1). The majority of the 835-1200 breeding pairs
in Norrland were found in the coastal provinces.
Unfortunately, only Géstrikland, Hélsingland and
Medelpad had been surveyed properly in the re-
gion, while the result from the rest of Norrland was
less well substantiated. In Svealand the population
of Horned Grebes was estimated to 520—635 pairs,
while the number in Gotaland fell between 457 and
551 pairs. The species was most numerous in the
eastern coastal provinces, was scarce to rare further
west, and was almost lacking in the south-western-
most provinces.

In total about 1300 (1109-1680) pairs of Red-
necked Grebes were estimated in the survey (Table
2). The 384—775 pairs in Norrland were estimates
mainly based on extrapolations of historical data
and should be considered with care when evalu-
ated. The species was a scarce breeder in Svealand
and only 89-117 pairs were recorded in the region,
where a majority of the birds were found in Up-
pland. In Gotaland the population of Red-necked
Grebe was estimated to 636—788 pairs. The distri-
bution in southern Sweden was rather scattered ex-
cept in Vistergotland and Ostergotland where the
lowland basins Lake Hornborga (175-180 pairs)
and Lake Takern (about 50 pairs) held a consider-
able part of the regional population.

Breeding habitat

The habitat use among the observed grebes dif-
fered between the species throughout the country
(Gotaland: 2 ¢.x-1031 = 72.9, p < 0.001, Svealand:
1 6.N=425=79.23 p <0.001, Norrland: ¥ .x-605) =
19.9, p <0.001). Within the two species habitat use
differed significantly between the Swedish regions
(Horned Grebe: > .~ - 12290 = 686.6, p < 0.001,
Red-necked Grebe: ¥ 6. n-832) = 752.6, p < 0.001).
In Gétaland, 50 % of the Horned Grebes and 80%
of the Red-necked Grebes were found in artificial
water bodies (Figure 2). In Svealand over 50% of
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Figure 2. The percentage of Red-necked Grebe (left) and
Horned Grebe (right) in artificial water bodies (A), natural
inland water bodies (N), coast (C) and in other (O) habi-
tats, in Norrland, Svealand, Gotaland and Sweden (Sverige)
respectively, with (n) as the number of observed breeding
pairs. Note that the data is based on observed birds only,
which excludes large quantities of the presumed breeders in
Norrland, giving a bias to the habitat selected in the south in
the national summary.

Fordelningen (%) av grahakedopping (vinster) och svart-
hakedopping (héger) i konstgjorda inlandsvatten (A), na-
turliga inlandsvatten (N), kust (C) och évriga (O) habitat
i Norrland, Svealand, Gétaland och sammanlagt i Sverige
med (n) som antal noterade héckningar som rdknats. Notera
att informationen enbart dr baserad pa observerade faglar
vilket utesluter en stor andel av de formodade hdckfaglarna
i Norrland, och ddrmed ger en dverrepresentation av habi-
tatutnyttjandet hos de sydliga faglarna i totalsummeringen.

the Red-necked Grebes were registered in natu-
ral inland waters, while about 60% of the Horned
Grebes were observed in artificial water bodies.
In Norrland the two species were mainly found in
coast habitats and natural inland water bodies.

Long-term observation data

From 1972 to 2012, Horned Grebes were at Otten-
by observed on 128 days in spring and 1287 days
in autumn (Figure 3). The temporal trend was best
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Figure 3. The annual number of days when Horned Grebe
was observed at Ottenby between 1972 and 2012 presented
in log10 scale. The line represents a third polynomial regres-
sion t(37) = -4.74 , p < 0.001, Adj. R*=0.51.

Antalet dagar per ar da svarthakedopping har observerats
vid Ottenby mellan 1972 och 2012 hdr presenterat med
logl0-skala. Linjen representerar ett tredje gradens poly-
nom t(37) = -4,74 , p < 0,001, Adj. R* = 0,51.

described by a third polynomial regression (tz7)
=-4.74, p < 0.001, Adj. R* = 0.51). Whereas the
numbers have varied dramatically over the study
period, with a low-point in the early 1980s and a
peak in the early 2000s, the numbers were very
similar at the start and end of the study period. In
parallel with the increase of observations from the
1990s and onwards, in recent years Horned Grebes
were more commonly observed in the early part of
autumn than before (Figure 4 and 5).

The occurrence pattern of Red-necked Grebe
at Ottenby showed a positive trend throughout
the study period (linear regression tzo = 7.47, p
< 0.001, Adj. R? = 0.58, Figure 6). Until the mid-
1990s, Red-necked Grebes were barely seen in the
springs and the majority of the 392 observation
days in the season were from the second half of
the study period (Figure 7). A similar pattern was
found among the 1089 days with observations in
autumns (Figure 8). From the late 1990s and on-
wards the species has been more commonly seen
in the early part of the autumn.

Winter harshness

No significant relationship was found between the
yearly variation in winter weather in Northern Eu-
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Yearly distribution of spring observations of Horned Grebe at Ottenby Arlig férdelning av varobservationer av svarthakedopping vid Ottenby

1972 1975 1980 1985 1990

1995 2000 2005 2012

Figure 4. Schematic presentation of days with observations of Horned Grebe at Ottenby in springs 1972 to 2012. Each square
represents a five-day period between 15 Mars — 15 June and the six different colours (white to black) illustrate the number of
days (0-5) with observations for each five-day period.

En schematisk presentation av dagar med observationer av svarthakedoppingar vid Ottenby under vararna 1972 till 2012. Varje
ruta representerar en femdagarsperiod mellan 15 mars — 15 juni och de sex olika firgerna (vitt till svart) illustrerar antalet da-
gar (0-5) med observationer for varje femdagarsperiod.
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Yearly distribution of autumn observations of Horned Grebe at Ottenby Arlig férdelning av héstobservationer av svarthakedopping vid Ottenby

Jul
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Nov -

1972 1975 1980 1985 1990 1995 2000 2005 2012

Figure 5. Schematic presentation of days with observations of Horned Grebe at Ottenby in autumns 1972 to 2012. Each square
represents five-day periods between 25 July — 15 November and the six different colours (white to black) illustrate the number
of days (0-5) with observations for each five-day period.

En schematisk presentation av dagar med observationer av svarthakedoppingar vid Ottenby under vararna 1972 till 2012.
Varje ruta representerar en femdagarsperiod mellan 25 juli — 15 november och de sex olika firgerna (vitt till svart) illustrerar

antalet dagar (0-5) med observationer for varje femdagarsperiod.

Red-necked Grebe Grahakedopping

2.0
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N. days in base-10 log. scale N. dagar i log10-skaia
&
.
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1972 1980 1990 2000 2012

Figure 6. Annual number of days when Red-necked Grebe is
observed at Ottenby between 1972 and 2012 presented with
log10 scale. The line represents a linear regression t(39) =
7.47,p <0.001, Adj. R>=0.58.

Antalet dagar per ar da grahakedopping har observerats vid
Ottenby mellan 1972 och 2012 hdr presenterat med logl0-
skala. Linjen representerar en linjir regression t(39) = 7,47,
p <0,001, Adj. R> = 0,58.
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rope and the number of days the two grebes were
observed at Ottenby in the subsequent year during
the period 1972-2012 (Horned Grebe: tz9)= -0.63,
p=0.53, Adj. R*=-0.02; Red-necked Grebe: t@9)=
-1.50, p = 0.14, Adj. R? = 0.03, Figure 9). Most of
the severest winters were found in the 1980s, coin-
ciding with the suggested low-point of the Swedish
population of Horned Grebe. However, except for
the winters 1979 and 1982, no direct decrease was
recognized for years following a harsh winter. For
example, in 1996, the number of days with obser-
vations increased after the severe winter.

Discussion

Horned Grebe

The estimate of 2000 pairs of Horned Grebe in
Sweden in 2011 implies an increase from about
1200 pairs in 1996 and a return towards the esti-
mates of about 2200 pairs in 1972 (Regnell 1981b,
Douhan 1998). When comparing the results with
the two earlier surveys on a regional level the num-
bers in 2011 for Goétaland and Svealand were at
least 30% higher than in 1996 (Table 3). The in-
crease in Svealand was almost 200% from 1996
and was mainly due to increases in Uppland and



Yearly distribution of spring observations of Red-necked Grebe at Ottenby Arlig férdelning av varobservationer av grahakedopping vid Ottenby
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Figure 7. Schematic presentation of days with observations of Red-necked Grebe at Ottenby in springs 1972 to 2012. Each
square represents five-day periods between 15 Mars — 15 June and the six different colours (white to black) illustrate the num-
ber of days (0-5) with observations for each five-day period.

En schematisk presentation av dagar med observationer av grahakedoppingar vid Ottenby under vararna 1972 till 2012.
Varje ruta representerar en femdagarsperiod mellan 15 mars — 15 juni och de sex olika firgerna (vitt till svart) illustrerar
antalet dagar (0-5) med observationer for varje femdagarsperiod.

Yearly distribution of autumn observations of Red-necked Grebe at Ottenby Arlig férdelning av héstobservationer av gréahakedopping vid Ottenby
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Figure 8. Schematic presentation of the days with observation of Red-necked Grebe at Ottenby in autumns 1972 to 2012. Each
square represents five-day periods between 25 July — 15 November and the six different colours (white to black) illustrate the
number of days (0-5) with observations for each five-day period.

En schematisk presentation av dagar med observationer av grahakedoppingar vid Ottenby under vararna 1972 till 2012.
Varje ruta representerar en femdagarsperiod mellan 25 juli — 15 november och de sex olika firgerna (vitt till svart) illustrerar
antalet dagar (0-5) med observationer for varje femdagarsperiod.
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Figure 9. Total number of observation days per year at Ottenby, with maximal number of observation days set to “1” (Red-
necked Grebe in dark grey, Horned Grebe in black). In medium grey is the PC1 of the Hellman index for Northern Europe
for the preceding winter (see text for method); higher values illustrate more severe winters and lower values milder winters.
Totalt antal dagar med observationer av grahakedopping (morkgrd staplar) och svarthakedopping (svarta staplar) med maxi-
malt antal dagar for respektive art satt till 1. I mellangrdtt syns PC1 for Hellmanns index for norra Europa under foregad-
ende vinter (se metod for beskrivning) ddr hoga virden representerar kallare vintrar och ldgre virden mildare vintrar.

S6dermanland, where the numbers had returned to
the estimates of 1972. In Véstmanland, in contrast,
the values of 2011 did not recover to the same de-
gree, and even though the species was poorly sur-
veyed both in 1972 and in 2011, that is not likely
the only explanation. In Norrland, trend evaluation
was only possible for three provinces. Géstrikland
and Medelpad showed an increase with at least
30% compare to 1996, while no obvious change
in numbers was recorded in Halsingland. The re-
corded numbers of Horned Grebe in Gistrikland
had increased considerably also compared to the
estimates made in 1972. Compared to 1972 the
population decline was less than 10% in Svea-
land and at least 10% in Gotaland. The observa-
tional data from Ottenby showed similar patterns
in numbers over the study period. The species had
gone from a rare to a rather regular bird at Ottenby
during the first half of the autumn season which
may indicate an increase particularly of the num-
ber of birds in the local (Swedish) population. This
was also what has been seen in provinces where
birds, likely to migrate via Ottenby, have shown
increases in breeding numbers, like for example
in Gotland, Ostergétland, Sédermanland and Upp-
land. The numbers on Oland had on the other hand
decreased over the study period and has probably
not been involved in the late positive trend seen at
Ottenby. Of the 11 provinces where survey efforts
and data allowed trend evaluation, numbers had
increased with 30% or more in seven since 1996,
while numbers were more or less stable in the other
four. When the same comparisons were made with
the survey in 1972, the corresponding picture was
three and one provinces respectively, while two
held numbers at least 30% lower than 1972. It is
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further clear that the centre of the Swedish popula-
tion had moved further east, with Gotland, S6der-
manland, Uppland, Gistrikland and Visterbotten
holding the greatest proportion of birds.

Among the neighbouring countries, Finland
holds a fairly large population (Véisdnen et al.
2011). The Finnish population of Horned Grebes
had decreased in numbers and distribution be-
tween the two Bird Atlas surveys (1974-1989 and
2006-2010) to an estimated population of 1200—
1700 pairs, with major decreases of the southern
and central inlands, and local increases along the
south-west and west coasts (Viisdnen et al. 2011).
Horned Grebe only breeds temporarily in Denmark
(Grell et al. 1999). The Norwegian birds belong
to the North Atlantic population, believed to have
a low exchange with the Swedish birds (Fjeldsa
1994). The Norwegian population was surveyed in
2007 and found to have increased slightly since the
mid-1980s (Oien et al. 2008).

Red-necked Grebe

The Swedish population of Red-necked Grebe,
in 2011 estimated to about 1300 pairs, has three
strongholds in the country: Norrbotten/Visterbot-
ten, Vistergétland and Skéne. In the north, the
numbers were likely to be about the same in 2011
as in the 1990s. Further south, the breeding num-
bers of Red-necked Grebe had increased steadily
since 1996, in particular in Skéne and Vistergot-
land (Bengtsson 2011, Hedberg Filt 2012). In
Vistergotland, the increase can be coupled to res-
toration efforts conducted in Lake Hornborga in
the last two decades. While the area of open water
has been enlarged in the basin the number of Red-



Table 3. A comparison between estimated numbers of Horned Grebe in the three national surveys together, with an estimate of
survey accuracy (* = poor, ** = medium, *** = good). Where the numbers are sufficiently high and the measure of accuracy
is medium or good, the trend between current survey and each of the two former is illustrated, where “--* = at least 30 %
decrease, “-*“ = at least 10 % decrease, “=" = less than 10 % change, “+” = at least 10 % increase, and “++” = at least 30 %
increase. The “?” means that a trend could not be estimated. The estimated accuracy for the two former surveys is based on the
described approach along with a judgement of the discrepancy between the reported and suggested number for each province
within each report (Regnell 1981b; Douhan 1998).

En jamforelse mellan skattade antal svarthakedoppingar i de tre nationella inventeringar, med angivna precisionsmdtt
(“prec.”, * = dalig, ** = mattlig, *** = god). Ddr data och precision tillater presenteras populationsutvecklingen frdn de
bada tidigare inventeringarna till den aktuella (”--"" = minst 30 % minskning, ”-" minst 10 % minskning, ’=" = mindre dn
10 % fordndring, "+ = minst 10 % 6kning, "++ " = minst 30 % okning. Frdgetecknet ”’?” betyder att trenden inte har skat-
tats. Den skattade precisionen for de tva tidigare inventeringarna baseras pa beskrivna tillvigagangssctt och en tolkning av
skillnaden mellan rapporterade och skattade héickningsnumerdrer for respektive landskap i respektive rapport.

1972 1996 2011

Province Est. number  Acc. | Est.number  Acc. | Est.number  Acc. Trend Trend
Landskap Skattat antal ~ Prec. | Skattat antal  Prec. | Skattat antal — Prec. Trend Trend

min  max  acc. min  max min  Max (72-11)  (96-11)
Gistrikland 50 75 ** 65 65 REE 190 215 ** ++ ++
Halsingland 300 375 *(a) 140 140 *** 140 160 *%* ? =
Medelpad 30 70 * 35 40  kF* 45 55 ** ? ++
Hairjedalen 2 5 * 2 5 * 30 50 * ? ?
Jamtland 90 125 * 100 100 * 100 200 * ? ?
Angermanland 70 110 * 115 130 *E 120 180 * ? ?
Visterbotten 80 125 *(c) 165 170 H** 150 220 * ? ?
Norrbotten 60 100 *(a) 15 15 * 10 20 * ? ?
Lappland 40 90 * 50 50 * 50 100 * ? ?
Norrland 722 1075  (d) 687 715 835 1200 ? ?
Nirke 40 60  *(a) 10 10 *x 45 55 K ? ++
Sodermanland 150 175 * 60 70 * 210 250 ** ? ?
Uppland 225 275  *(b) 80 85 *x 210 250 *x ? ++
Vistmanland 125 150 * 15 15 *x 25 35 * ? ?
Viarmland 10 15 * 10 15 *x 15 20 kEE ++ ++
Dalarna 10 20 **(b) 20 25 * 15 25 * ? ?
Svealand 560 695 195 220 520 635 = ++
Skane 2 5 o 1 3 ** 0 0 ? ?
Blekinge 2 5 *x 1 2k 1 3 *x ? ?
Sméland 200 275 * 60 80 *x 70 80 ** ? =
Oland 45 55 wkx 30 30 Rk 25 35 oK -- =
Gotland 45 50  **(a) 55 60  HEEE 210 250  kx* ++ ++
Halland 0 0 0 0 0 0 ? ?
Bohuslédn 0 0 0 0 0 0 ? ?
Dalsland 0 2 ** 0 0 *x 1 3 * ? ?
Vistergotland 70 80 *x 70 80 k¥ 60 70 = =
Ostergétland 250 275 *x 50 50 *x 90 110 *x -- ++
Gétaland 614 747 267 305 457 551 - ++
Totalt 1896 2517 1149 1240 1812 2386 = ++

(a) Overestimate according to Douhan (1998), (b) underestimate according to Douhan (1998), (c) underestimate according to
Olsson and Wiklund (1999), (d) underestimate according to SOF (2002) and Ottosson et al. (2012)
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necked Grebes has increased and more than 80 % of
the breeders in the province 2011 were found in the
basin. A similar dramatic increase has been seen in
Skane in the same period, most likely linked to the
increase in number of created wetlands in the prov-
ince (Bengtsson 2011, Naturvardsverket 2013).
The positive trend of the Swedish population was
also illustrated in the steady increase in numbers of
observation-days at Ottenby. One may wonder from
where the birds at Ottenby are recruited, since the
site is unlikely to be affected by the recent increase
in Skane. Red-necked Grebes breeding in Norr-
land are suggested to winter in Norway and should
therefore not pass Ottenby either (Follestad et al.
1986, Fjeldsa 1994). More knowledge is needed in
the non-breeding movements of the species. Along
with the increase, the observations in the first half of
the autumn have become regular, suggesting (as for
the Horned Grebe) an increase in the local (Swed-
ish) population. In the neighbouring countries, the
species has increased steadily in Denmark over
the past decades, from about 300-500 pairs in the
1960s to about 1500-2000 pairs in the 2000s. It is
likely that this region has acted as a source to the
population in southern Sweden (Grell et al. 1999).
The Danish population was suggested to have been
favoured by the increased extraction of peat in the
second half of the 20th century, because this has
resulted in increased numbers of artificial wetlands
used as breeding habitats. Eutrophication of lakes
and milder winters are other suggested explana-
tions to the positive trend of Red-necked Grebe
in Denmark (Grell et al. 1999). The population in
Finland has been stable between the two Bird Atlas
surveys (1974-1989 and 2006-2010) and estimated
to 6000—8000 pairs, mainly distributed in the south-
ern half of the country (Viisénen et al. 2011). The
potential exchange between the Finnish population
and the Red-necked Grebes in northern Sweden
may indicate that the trend also in Norrland could
be stable. In Norway, only a few breeding records
exists (Artsdatabanken 2014) and the wintering
population regularly seen along the Norwegian
coast is suggested to breed in northern Sweden, Fin-
land and further east (Follestad et al. 1986).

Habitat use during breeding

In tandem with the two species’ recent positive
trends in Sweden, water bodies directly influenced
by humans seem to have become increasingly
important as breeding habitat, in particular in the
southern part of the country. This might be the result
of ‘Thriving wetlands’, one of the 16 environmen-
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tal quality objectives established in 1999 (Swedish
Environmental Protection Agency 2013), with the
goal to increase the number of wetlands in Sweden.
The area of established and restored wetlands has
since then steadily increased up to 6700 hectares
in 2010 as a direct effect of this quality objective
with 5500 hectares in G6taland, 1200 in Svealand,
but only 25 hectares in the southernmost provinces
of Norrland (Naturvardsverket 2013). This pro-
vides increased opportunities for water-birds such
as the two grebes to breed succesfully. In Skéne
the majority of the breeding Red-necked Grebes
were found in the 1653 hectares of new or restored
wetlands in the region (Bengtsson 2011). The rare-
ness of this type of breeding habitat in Norrland
may explain the small numbers of grebes found in
artificial water bodies throughout the northern part
of the country. An obvious concern about what this
current shift to artificial water bodies might bring
is that the breeding success may be directly cou-
pled to the rate of establishment, and efforts put
on management, of waters constructed by humans.
The effects of this are hard to determine today, but
would be of great interest if the initiatives in the
assessment of wetlands in Sweden should alter in
the future. Also in the northern part of the country
a shift in the birds’ choice of breeding habitat was
seen, where breeding pairs were increasingly oc-
curring in coastal areas, while becoming rarer in
the inland. This was not a new trend, and has been
noticed already in 1972 for the Horned Grebe, but
the pattern has become more frequent until 2011
when prominent numbers of especially Horned
Grebe were found to successfully breed in coastal
areas. They seemed to show preference to bays rich
in vegetation which through the eutrophication of
the Baltic Sea during the latter half of the 20" cen-
tury have become an increasingly common habitat
along the coasts of Sweden (Andersen et al. 2011).
Whether the decrease of breeders of the inland in
many parts of Norrland is a direct result of this pat-
tern or if there are other factors acting negatively
on the quality of the historical breeding habitats of
the species’ need further investigations.

Winter harshness

Even though a number of relatively harsh winters
in the 1980s coincide with the estimated low-point
of the number of Horned Grebe in Sweden, win-
ter harshness alone cannot explain shifts between
subsequent years in the observations of the two
species at Ottenby. Some severe winters were fol-
lowed by an increase of the number of observation



days, while some prominent decreases of observa-
tion days were preceded by milder winters. In the
long run, the weather may still have an effect on the
size of the population when periods of mild winters
provide opportunities to a northerly advancement
of the wintering distribution of the populations
(Newton 1998). Shorter migration routes would
in turn promote an allocation of energy from mi-
gration to subsequent breeding investments and
increase the future recruitment into the population
(Alerstam 1990, McNamara & Houston 2008). In
the Mallard Anas platyrhynchos, such a shift of
winter distribution has been recognized through
ringing recoveries of Swedish ringed birds (Gun-
narsson et al. 2012).

Considerations for future studies

Singles of complete surveys results in estimates
that act as coarse snapshots of the population size
which when repeated in a similar manner may
give indication of shifts or trends in population
number (Sutherland 2006). However, except the
actual size of the breeding population, the results
from complete surveys are sensible to several fac-
tors related to the strategies used in the survey. A
complete survey will rarely result in observations
of all breeding pairs in the population in target but
is rather an attempt in searching for as many birds
as possible to be able to estimate the total number.
Grebes are particularly difficult to survey due to
their stratified distribution, with groups of pairs in
some water bodies while they are missing in others.
Further they are rather opportunistic so they probe
potential breeding habitats and do seldom return to
the same pond if failing preceding breeding sea-
son (Fjeldsd 2004). One approach in solving this
is to in beforehand evaluate the number of water
bodies potentially carrying grebes and then ran-
domly choose a number which can be thoroughly
investigated. The ratio between number of breed-
ing localities and water bodies surveyed may then
be extrapolated to the total number of water bodies
potentially carrying breeding grebes. So to avoid
underestimation error, follow-ups of known breed-
ing sites needs to be combined with a systematic
search of new potential breeding waters. To further
complicate population estimates the two species
are here shown to have increased their use of the
archipelagos along the Baltic Sea for breeding.
Together with the logistical complications when
surveying the vast stretches of the Baltic coast that
potentially holds breeding grebes, come new chal-
lenges in finding and assessing the number of pairs

in the sometimes overlapping and loosely colony
forming groups of breeding grebes as have been
found in this survey. Many of these underestimates
have probably been compensated for here through
the revaluations conducted in accordance with
Regnell (1981a).

For species complicated and/or costly to survey
during breeding it can be useful to combine the
complete survey (giving a number estimate) with
a method that may give an estimate in the trend
over time. Here daily absence/presence data from
Ottenby, a site along the migration route of Swed-
ish grebes, have been used to estimate the trend of
the two species. The number of days the two grebes
have been observed at Ottenby is likely dependent
on the amount of birds passing the area each year,
as well as the average time each bird spent within
visual range. This is likely linked to both popula-
tion sizes as well as their average breeding success
when family groups migrate with lower pace and
tend to spend longer time at roosting sites (Fjeld-
sa 2004). So, the measurement used here is not
necessarily directly linked to the number of birds
passing Ottenby, or to the size of the populations
in the recruitment areas. Nevertheless, everything
else being equal, the likelihood of observation
will increase with the size of the population that
passes. Some other important causes of variation
in the counts at Ottenby are birding effort among
the personnel, the quality of technical equipment,
and the knowledge of distinguishing the two spe-
cies. Birding effort probably has varied throughout
the study period while knowledge and equipment
quite likely have improved steadily. Additionally,
weather, migration and observation conditions will
affect the yearly numbers of observations but not
the long-term trend. However, if climate change
affects relevant survival conditions along the mi-
gration route, the relative time spent in different
stopovers will in turn be affected. In the backwater
of current technology leaps in the mapping of the
routes of many migrating species, it will become
possible to more accurate connect breeding and
wintering ground together with the most impor-
tant migration routes (Bridge et al. 2011). Hope-
fully, this will help tying long-term observation
data from migration sites such as Ottenby more
precisely to the birds” recruitment areas, as well as
improving the efficiency in future conservation ef-
forts on migratory birds.
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Conclusion

The Swedish population of the Horned Grebe has
recovered from the negative trend between the
national surveys 1972 and 1996 and was in 2011
estimated to about 2000 pairs, a trend also sup-
ported in the long-term dataset of observations at
Ottenby. Red-necked Grebe was for the first time
in 2011 subject to a national survey in Sweden, but
based on data from local surveys an increase over
the past decades to the about 1300 pairs found in
2011 was evident. This pattern was also seen in the
observation series from Ottenby. In Gotaland, both
Horned Grebe and Red-necked Grebe were most
common in artificial water bodies. The two species
have most likely been positively affected by the in-
creased number of restored and newly established
wetlands in southern Sweden and the increase
of Red-necked Grebes in especially Skane and
Vistergotland has likely been influenced by the
positive trend of the species in Denmark. In Nor-
rland, on the other hand, particularly Horned Grebe
has become increasingly more common in coastal
habitats, while traditional natural inland waters
have been abandoned. No statistically significant
relationship could be found between the measure
of winter harshness in the suggested wintering area
in Northern Europe and the observations at Otten-
by, but an indirect effect of the Swedish population
by winter weather cannot be ruled out. The results
in this paper show how large-scale surveys may be
combined with basic long-term presence/absence
data to reveal insights in numbers and trends in two
secretive breeding birds.
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Sammanfattning

Genom att med jamna mellanrum registrera stor-
leken pa en population dr det mojligt att folja dess
status och trend. Vanliga sdtt att inventera faglar
ar nationella punkt- eller linjerutter, standardiserad
ringmérkning eller systematisk rikning av faglar
langs flyttleder. Vissa arter dr dock sa pass fataliga
att de krdver andra tillvigagéngssitt. Tva sadana
arter dr svarthakedopping Podiceps auritus och
grahakedopping Podiceps grisegena. For att dka
kunskapen om de bada arternas forekomst i landet
1dt Sveriges Ornitologiska Forening (SOF) gora ett
upprop infor 2011 ars hackningssidsong dar figel-
skadare och lokala fagelforeningar fick till uppgift
att undersoka faglarnas forekomst i sina ndromra-
den. Grahakedoppingen har inte tidigare varit fore-
mél for en nationell inventering i SOFs regi medan
svarthakedoppingen har inventerats tva ganger
(Regnell 1981b, Douhan 1998). Forsta gangen det
begav sig var 1972 da den svenska populationen
skattades till omkring 2200 par. Nésta gang arten
inventerades, 1996, hamnade summan pé ca 1200
par. Hir presenteras nu bade genomférandet och
resultaten fran 2011 &rs inventering tillsammans
med observationer kring faglarnas habitatsval.
Dirtill jamfors resultaten med langtidserier av ob-
servationsdata fran Ottenby fagelstation i ett forsok
att gora en samlad beddmning av arternas utveck-
ling och status i landet. Slutligen diskuteras tem-
peraturforhallanden i Gvervintringsomraden samt
senare tiders atgérder i svenska vatmarker som tva
mojliga faktorer som péaverkar doppingarnas over-
levnad och hickningsframgang.

Svarthakedopping och grahakedopping é&r tva
medelstora dykande fagelarter med forkérlek till
smavatten som grunda sjoar och reservoarer. Med-
an svarthakedoppingen trivs i sma eutrofa sjoar och
tjdrnar i1 barrskogsregionen forknippas grahake-
doppingen vanligen med sléttsjoar pa lite sydligare
breddgrader. Arternas vervintringsomréden i Eu-
ropa &verlappar rejélt och faglarna kan vintertid pa-
triffas fran Nordsjon soderut till Medelhavet. Dock
forekommer koncentrationer av grahakedoppingar
i danska vatten samtidigt som en viktig dvervint-
ringsplats for svarthakedoppingar aterfinns i sddra
Ostersjon. Arternas hickningsomraden i Sverige
overlappar betydligt i landets syddstra och nord-
Ostra del samtidigt som de bada allt oftare patraf-
fas i samma typ av konstgjorda smavatten. Medan
den svenska populationen av grahakedopping har
uppfattats som oOkande har svarthakedoppingen
visat tecken pa dterhdmtning frén artens noterade
bottenar.
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Infor 2011 &rs hackningssdsong uppmanade SOF
landets fagelskadare och lokala fagelféreningar att
medverka i en nationell inventering av de bada ar-
terna. Potentiella hickplatser skulle besokas minst
en gang i sokandet efter revirhdvdande eller spe-
lande doppingar, vilket var de avgorande hick-
ningskriterierna. Resultaten sammanstilldes sedan
lokalt av de regionala rapportkommittéerna for att
sedan skickas till undertecknad for den nationella
sammanstillningen. For att dversiktligt presentera
omfattningen av de lokala inventeringsinsatserna,
och ddrigenom fa ett mitt pd precisionen pé ef-
terféljande numerdra uppskattningar, delades de
lokala inventeringsresultaten in i tre grupper. De
inventeringar som genomforts enligt instruktio-
nerna eller pa annat sitt kunde presentera tillfor-
litliga uppskattningar av de lokala bestanden ham-
nade i grupp A. B-gruppen bestod av omraden med
sdmre tidckning men ddr kunskapen om de bada
doppingarna kunde hidmtas fran andra nyligen ge-
nomforda inventeringar. I grupp C hamnade slutli-
gen de omraden dér de numerédra uppskattningarna
var mindre vdl underbyggda eller dir aktuella be-
standsuppskattningar helt saknades. I ett forsok att
uppskatta numeréren i grupp C hdmtades informa-
tion fran den spontana inrapporteringen av arterna
till de regionala rapportkommittéerna, historiska
inventeringar i omradet och information fran intil-
liggande landskap. Baserat pa informationen om
inventeringsinsatsen gjordes sedan en uppskatt-
ning av de lokala bestdnden, inklusive ett matt pa
precisionen av densamma. Precisionen mattes fran
god (¥**) till dalig (*) baserat pa informationen be-
skriven ovan. For att bli jamforbar med resultatet
fran tidigare nationella inventeringar av svarthake-
doppingen sa presenteras resultaten per landskap.
Niér det géller mer generella beskrivningar refere-
ras till Gotaland, Svealand och Norrland (Figur 1).

Tillsammans med fagelobservationerna ombads
inventeraren att i korta ordalag redogora for vilken
typ av vatten som doppingarna patriffades i. Vid
den slutliga sammanstéllningen arrangerades den-
na habitatsinformation i fyra grupper som i grova
drag beskriver den allménna preferensen hos dop-
pingar patriffade under 2011 ars inventering. De
fyra grupperna var foljande:

Naturliga inlandsvatten: Vatten som inte av-
siktligt har modifierats av ménniskor, exempelvis
skog- och sléttsjoar samt tjarnar. Konstgjorda vat-
ten: Bevattningsdammar och anlagda vatten intill
gardar och golfbanor, liksom naturliga vatten som
har varit foremal for omfattande restaureringsatgér-
der, exempelvis Hornborgasjon och Téakern. Kust:
Faglar som hiickar i vikar och smadar lings Oster-



sjon. Har kan det ibland forekomma hackningar i
anslutning till utlopp fran floder och dlvar. Ovrigt:
Enstaka hdckande par som patréffats i andra habitat
eller dér habitatet pa nagot sétt ar intermedidrt de
ovanstdende habitaten.

Ottenby, beliget pa Olands sodra udde (56°12'N,
16°24°E), ar ként for sin rikedom pa bade rastande
och flyttande faglar. Pa Ottenby fagelstation har
personalen pa daglig basis fort anteckningar dver
vilka arter som observerats i ndromradet. Fréan star-
ten av den standardiserade fangsten, 1972, finns
information frén perioderna 15 mars — 15 juni och
25 juli — 15 november for samtliga ar. Sdsongsvisa
summeringar (vér respektive host) av dessa obser-
vationstillfillen gjordes och sammanstilldes for
perioden 1972 —2012.

Genom att anvdnda dagsmedeltemperaturer
hidmtade fran véderstationer i Rotterdam (Neder-
landerna), Vestervig (Danmark), Falsterbo (Sve-
rige), Rostock och Angermunde (bada beldgna i
Tyskland) togs ett matt fram pa temperaturforhal-
landena i doppingarnas férmodade Gvervintrings-
omrade. Ett Hellmann index rdknades ut genom att
summera det absoluta virdet av samtliga negativa
dagmedeltemperaturer under perioden december
— februari for respektive station. I efterféljande
PCA-analys forklarade den forsta principiella
komponenten (PC1) 93.3 % av variationen. Denna
anvéndes darfor som en generellt matt pa vinterfor-
héllandena i norra Europa.

Den svenska populationen av svarthakedopping
skattades till ca 2000 par (intervall 1812-2386, Ta-
bell 1). Majoriteten av de 835-1200 paren i Norr-
land &terfanns i kustlandskapen. Det var endast
Gistrikland, Halsingland och Medelpad som blev
relativt vdl inventerade s numerédren i §vriga norr-
lindska landskap &r mer osdkra. I Svealand skat-
tades populationen till 520—635 par medan nume-
riren i Gotaland landade pa 457551 par. Arten var
talrikast 1dngs Ostersjokusten, mer séllsynt i landets
viéstligare delar och saknades néstan helt i de syd-
vistligaste landskapen.

Antalet grahakedoppingar skattades till 1300 par
(intervall 1109-1680, Tabell 2). De 384-775 pa-
ren i Norrland var huvudsakligen extrapoleringar
av data fran tidigare inventeringar vilket bor tas i
beaktning nér siffrorna tolkas. Arten var relativt
sdllsynt i Svealand med endast 89—117 par, dir
majoriteten aterfanns i Uppland. I Gétaland skat-
tades populationen till 636788 par. Faglarna i
sOdra Sverige var relativt jamt utspridda, férutom i
Vistergotland och Ostergétland dir Hornborgasjon
och Tékern holl betydande delar av totalsumman.

Fordelningen av de habitat som doppingarna

pétraffades i under inventeringen skiljde sig bade
mellan de bada arterna och mellan landets regioner.
Majoriteten av de hdckande faglarna av bada arter-
na i Gotaland aterfanns i konstgjorda inlandsvatten
(Figur 2). I Svealand é&terfanns 6ver 50 % av gra-
hakedoppingarna i naturliga inlandsvatten medan
svarthakedoppingen mer regelbundet patraffades i
konstgjorda inlandsvatten. De bada arterna var re-
lativt jamt fordelade mellan kusten och naturliga
inlandsvatten i Norrland. Nagra fa procent av de
norrlédndska svarthakedoppingarna dterfanns dock i
konstgjorda inlandsvatten medan grahakedopping-
en helt saknades i den gruppen av habitat.

Medan antalet dagar med observationer av
svarthakedopping vid Ottenby har varierat kraftigt
under perioden 1972-2012 med en svacka under
1980-talet och en topp i borjan av 2000-talet sa var
antalet dagar med arten i borjan och slutet av pe-
rioden valdigt lika (Figur 3). Samtidigt som arten
blev allt mer frekvent i fagelstationens dagboks-
anteckningar fran 1990-talet och framat sa 6kande
andelen observationer gjorda under forsta halvan
av hosten (Figur 4 och 5).

Antalet observerade grdhakedoppingar vid Ot-
tenby okade under perioden 19722012 (Figur 6).
Fram till mitten av 1990-talet var grdhakedopping-
en knappt arlig under vérsdsongerna (Figur 7) och
huvudandelen av dagarna med observationer under
bade vér och host var fran andra halvan av studie-
perioden. Samtidigt har arten blivit allt vanligare
under den forsta delen av hosten (Figur 8).

Inget signifikant forhallande kunde hittas mel-
lan den arliga variationen 1 vintertemperatur och
antalet dagar som de bada doppingarna har obser-
verats vid Ottenby efterfoljande ar under perioden
1972-2012 (Figur 9). De flesta ar med harda vint-
rar infoll under 1980-talet och sammanfoll med
perioden med ldga antal dagar med observationer
av svarthakedopping vid Ottenby. Déaremot var det
endast vintrarna till 1979 och 1982 som efterf6lj-
des av en direkt nedgéng av antalet observationer
av de bada arterna och for till exempel 1996 skedde
en Okning av antalet observationsdagar av arterna
efter en svar vinter.

Den svenska populationen av svarthakedopping
2011 skattades till ca 2000 par vilket indikerar en
Okning fran de ca 1200 paren 1996, men é&r farre dn
de 2200 par som uppmittes 1972. Antalet obser-
vationer vid Ottenby uppvisade liknande monster
under perioden samtidigt som arten tycktes ses mer
frekvent under forsta halvan av hosten vilket indi-
kerar att det var den svenska populationen som lig-
ger bakom fordndringarna. Det var ocksé just bland
de landskap som forvéntas hélla svarthakedopping-
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ar som flyttar forbi Ottenby som antalet par hade
Okat. Ddremot hade den oldandska populationen
minskat under studieperioden och var formodligen
inte involverad i det 6kade antalet observationer.
Av de 11 landskap déir det var mojligt att utvirdera
fordndringar mellan inventeringarna hade numeri-
ren 6kat med minst 30 % i sju av dem jamfort med
1996 medan de 6vriga fyra holl mer eller mindre
stabila populationer. Nér samma jdmforelse gors
mot 1972 ars inventeringsresultat var det tre land-
skap som uppvisade en 6kning pa minst 30 %, ett
landskap holl samma numerdr medan tva landskap
uppvisade en minskning pa minst 30 %. Resul-
taten visar ocksd att den svenska populationen av
svarthakedopping har forskjutits mot Oster med
Gotland, Sodermanland, Uppland, Géstrikland och
Visterbotten som de viktigaste landskapen for ar-
ten. I vara grannlidnder &r det Finland som héller
den storsta populationen. Den finska populationen
har minskat i antal och utberedning mellan de tva
atlasinventeringarna (1974-1989 och 2006-2010)
till ca 1200-1700 par. Arten hdckar endast till-
falligt i Danmark. De norska faglarna tillhor den
nordatlantiska populationen som antas ha ett lagt
utbyte med den svenska populationen.

Den svenska populationen av grahakedopping
2011 skattades till ca 1300 par och arten uppvisade
tre starka fésten i landet. I norr var den fortfarande
relativt vanlig i de bada kustlandskapen Vésterbot-
ten och Norrbotten medan den i1 sdder hade blivit
allt vanligare i framforallt Skane och Vistergot-
land. Samma positiva trend hittades ocksa i antalet
dagar med observationer av arten vid Ottenby. Pre-
cis som med svarthakedoppingen s& hade antalet
observationer av grahakedoppingen blivit storre
under hostsdsongens forsta halva. I grannldnderna
har arten Okat stadigt i Danmark under de senaste
decennierna fran ca 300-500 par under 1960-talet
till ca 1500-2000 par under 2000-talet och regio-
nen kan ha fungerat som en kélla till den vixande
sydsvenska populationen. Okningen av den danska
populationen har knutits samman med den okade
torvbrytningen i landet dér faglarna har frekvente-
rat de smavatten som har bildats till foljd av verk-
samheten. Den finska populationen av grahakedop-
ping har hallit sig stabil pa 6000—8000 par mellan
de bada atlasinventeringarna och beroende pé ut-
bytet mellan de finska och norrldndska populatio-
nerna sa skulle detsamma kunna gélla numeréren
i norra Sverige. Arten tycks endast hiacka fataligt i
Norge och de faglar som uppehaller sig dir vinter-
tid antas frimst komma fran hickningsomradena i
norra Sverige, Finland och &sterut.
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I samband med de béda arternas sentida posi-
tiva trend 1 Sverige har vatten direkt paverkade av
ménniskan blivit ett allt mer viktigt hidckningsha-
bitat, framforallt i sodra delarna av landet. Detta
ar antagligen ett resultat av ambitionen mot fler
smavatten inom “Myllrande vatmarker”, ett av Na-
turvardsverkets 16 miljokvalitetsmal som etable-
rades 1999. Den totala ytan av nyetablerade eller
restaurerade vatmarker har sedan dess stadigt 6kat
till 6700 hektar ar 2010. Goétaland (5500 hektar)
holl den storsta ytan medan 1200 hektar fanns i
Svealand. Norrland stod for 25 hektar och det var
troligen bristen pa denna typ av vatten i Norrland
som forklarar de laga andelen hdckfaglar i miljon i
norra Sverige. En annan sorts habitatval har fram-
forallt noterats i Norrland dér arterna har minskat
i de naturliga inlandsvattnen till forman for kust-
miljoerna. Faglarna tycktes foredra vegetationsrika
vikar vilket har blivit allt vanligt forekommande
langs Sveriges kuster till foljd av eutrofieringen av
Ostersjon under 1900-talets andra hilft.

Aven om ett antal harda vintrar sammanfs1l med
populationsminimum hos de svenska svarthake-
doppingarna under 1980-talet sa kunde inte vinter-
forhallandena i sig forklara skillnaderna i observa-
tionsnumerdr mellan efterfoljande ar vid Ottenby.
I langa loppet kan védret 4nda ha en pdverkan pd
populationsstorlekarna da perioder av milda vintrar
ger utrymme for en nordlig forskjutning av Gver-
vintringsomradena. Detta skulle i sin tur leda till
kortar flyttstrdckor och dédrigenom mojligheter till
en allokering av energibudgeten fran migration till
hickning och en 6kning av rekryter till populatio-
nen.

Nar det genomf0rs totalinventeringar av diskreta
arter som de bada doppingarna i sa pass vidstriackta
omraden som Sverige kommer slutresultaten, trots
hogt stéllda krav pa genomforandet, generera upp-
skattningar forknippade med en viss osékerhet.
Utdver stor noggrannhet vid sjédlva faltbesoket ar
det viktigt att tdnka pa hur urvalet av de potentiella
héickningsplatserna gér till samt att det sker en tyd-
lig bokforing dven vid de vatten som inte tycktes
halla nagon dopping. Samtidigt bor man akta sig
for att endast forlita sig till kinda doppingvatten da
arterna dr opportunistiska till valet av hdcknings-
plats. Nagot som déremot kan verka kompletteran-
de till 6gonblicksbilder av en fagelpopulation likt
denna inventering dr kontinuerlig stickprovsmat-
ning over lang tid. Genom ett sddant arbetssitt kan
en populationssumma knytas till en trend vilket
tillsammans beskriver bade status och utveckling,
aven for diskreta arter som de bada doppingarna.
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Tétheten av gransangare Phylloscopus c. collybita och lovsangare
Phylloscopus trochilus i ett sydsvenskt villaomrade

Density of Chiffchaffs Phylloscopus c. collybita and Willow Warblers Phylloscopus

trochilus in a south Swedish villa suburb

SVEN MARLING

The expansion of the Chiffchaft Phylloscopus c. colly-
bita in southern Sweden during the last decades is well
documented. Regionally the densities of the Chiffchaff
now even exceed the densities of the ubiquitous Willow
Warbler Phylloscopus trochilus. However, there are few
quantitative studies on Chiffchaff densities, not least
from urban areas. During spring 2013 a survey of singing
Chiffchaffs and Willow Warblers, complemented by ter-
ritory mapping, was conducted in three villa suburb areas
(total ea 1.27 km?) and a nearby recreational area in the
southwestern parts of the city of Malmd, Sweden. The
villa areas held a substantially higher number of Chiff-

Abstract

chaffs (16.5 pairs/km?) than Willow Warblers (6.3 pairs/
km?). In one villa sub-area, with little undergrowth and
denser housing, there were no Willow Warblers at all, in
contrast to the recreational area close to the villa areas,
where the Willow Warbler dominated (10.9 pairs/km?).
The Chiffchaff had its highest density (18.7 pairs/km?) in
the sub-area that had the largest trees. Thus, in the inves-
tigated villa suburb, the Chiffchaff clearly outnumbered
the Willow Warbler as a breeding bird.

Sven Marling, Onsdagsgatan 1,216 19 Malmo, Sweden.
Sven.Marling@Imgilund.se

Received 9 March 2014, Accepted 13 October Editor: A. Lindstrom

Inledning

Den sydliga gransédngarens Phylloscopus c. col-
lybita expansion i Sverige de senaste decennierna
dr bade vilkdnd och vildokumenterad (Lindstrom
et al. 2007, Ottosson et al. 2012). Gransdngarens
“styltiga” sang dr nu ett vanligt inslag i ljudbilden
en varmorgon i sydvéstligaste Sverige och pa sina
hall verkar gransédngaren nu till och med vara van-
ligare dn Sveriges vanligaste fagel, 16vsangaren
Phylloscopus trochilus. For att undersoka detta
mer i detalj inventerade jag under varen 2013 gran-
sangare och 16vsangare i nagra villaomraden i syd-
véstra Malmo.

Metodik

Inventeringen genomfordes i stadsdelarna Belle-
vue (0,53 km?), Nya Bellevue (0,43km?) och Vis-
tervang (0,31 km?) i sydvistra Malmé (~55°35°N,
12°57°E, Figur 1). Alla tre omradena &r villaom-
raden som bebyggts fran bdrjan av 1900-talet och
framét. Flygfoton dver omradet indikerar att i Bel-
levueomradet ligger villorna nagot glesare och
mer oregelbundet placerade och trddgardarna ser
lummigare ut 4n i Nya Bellevue. I omradet Vis-

tervang, som ger det mest Oppna intrycket, ar vil-
lorna i ett kvarter ofta placerade med husen i tita
rader ldngs gatorna och kvarteren har tradgardar
som vetter mot varandra. Som jamforelseomrade

Ribersborg

Prugs,
O Sgatd’
& v o

Vistanv

adsgatan
S|hgoy,
"Ys,,
<9

Igsgatan
atan

e

Figur 1. Inventeringsomrdden och inventeringslinjer i Mal-
mo véren 2013.

The survey areas and line transects in Malmo, Sweden, in
spring 2013.
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Figur 2. Gransangarobservationer (“nélar”) och revir (roda
cirklar) i studieomradet.

Observations (“pins”) and territories (red circles) of

Chiffchaffs in the study area.

valdes ett anslutande omrade pa Ribersborgstiltet
(0,46 km?). Férutom stora grasytor inkluderar detta
omrade en tradrida ldngs banvallen pa den gamla
nerlagda jarnvdgen Limhamn—-Malmd, samt ett par
storre traddungar.

Inventeringarna genomfordes pa cykel vid 8
tillfallen mellan den 28 april och den 17 maj. Vid
samtliga tillfdllen paborjades inventeringen runt kl.
05.00 och den tog ungefar 2 timmar att genomfora.
Avstandet mellan inventeringslinjerna (Figur 1)
planerades sd att hela omradet técktes in. Obser-
vatdren berdknades kunna hora sjungande figlar
till nagot 6ver 100m avstand fran ”linjen”. Endast
sjungande individer av gran- och 16vsangare note-
rades. Da varflyttningen inte var dver vid inven-
teringens start, speciellt inte for l6vsangaren, sa

"
rorn srersies
Figur 3. Lovsangarobservationer (“nélar”) och revir (roda
cirklar) i studieomréadet.

Observations (“pins”’) and territories (red circles) of Willow
Warblers in the study area.
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utdkades undersokningen till att inte bara jaimfora
antalet sjungande individer av gran- och lvsang-
are vid varje inventering, utan att ocksa forsoka
berdkna antalet revir av respektive art i under-
sO6kningsomradet. Alla till synes permanenta revir
(minst 3 noteringar av sjungande fagel) prickades
ut pa karta (Figur 2 och 3).

For att underlatta vid revirbestimningen sa note-
rades i alla delomradena fran inventering nr 2 och
framat 1 vilken typ av trdd den sjungande figeln
satt. Speciellt i borjan av perioden var tridslaget
inte ldtt att bestimma pa avstand, sa kategorierna
“barrtrad”, ”bjork”,” bok” och “annat 16vtrdd” an-
vindes. Ibland satt den sjungande fageln i en grupp
av trad dér fageln inte kunde upptickas eller sang-
platsen var skymd av nagot hinder, dessa faglar har
noterats under “’sangplats ej faststilld”.

Viderbetingelserna dé inventeringarna genom-
fordes dominerades av klart vider och vindstilla
forhallanden. Ett par inventeringar genomfordes
vid latt vind, temperaturen 13g generellt mellan
2 och 11 plusgrader. Medelvirden i resultatdelen
presenteras med =+ 1 standardavvikelse.

Resultat

Antalet sjungande gran- och 16vsangare har sum-
merats for villakvarteren var for sig och jamfo-
relseomréadet pa Ribersborgsfiltet for sig. Antalet
gransangare i de tre villaomradena varierade mel-
lan 11 och 18 individer per inventeringstillfille,
med ett medelvérde pa 15,2 + 2,8 (Tabell 1). Anta-
let sjungande 16vsangare varierade mellan 4 och 20
individer (medel 7,1 = 5,5). Endast enstaka sjung-
ande gransdngare noterades pa Ribersborgs-omra-
det (medel 0,5 £ 0,5, Tabell 2). Antalet sjungande

Tabell 1. Antal sjungande gran- och l6vsangare i Nya
Bellevue, Bellevue och Vistervang.

Number of singing Chiffchaff and Willow Warbler in
the areas of Nya Bellevue, Bellevue and Viisterving,
in April (apr) and May (maj).

Inventering Datum Granséngare Lovsangare
Survey Date Chiffchaff ~ Willow Warbler

1 28 apr 12 5

2 1 maj 14 4

3 4 maj 18 9

4 9 maj 11 20

5 12 maj 18 6

6 14 maj 16 5

7 15 maj 18 4

8 17 maj 15 4
Summa/Total 122 57




Tabell 2. Antal sjungande gran- och l6vsangare i Ri-
bersborgsomradet.

Number of singing Chiffchaff and Willow Warbler in
Ribersborg area, in April (apr) and May (maj).

Inventering Datum Gransangare Lovsangare
Survey Date Chiffchaff Willow Warble

1 28 apr 1 1

2 1 maj 1 3

3 4 maj 0 2

4 9 maj 0 10

5 12 maj 1 2

6 14 maj 1 3

7 15 maj 0 3

8 17 maj 0 2
Summa/Total 4 26

lovsangare varierade mellan 1 och 10 individer
(medel 3,3 +2,8).

Inventering nr 4 skiljde sig fran de dvriga inven-
teringarna genom att ha ett stort antal sjungande
16vséngare (Tabell 1 och 2). Troligen rérde det sig
om en rejil paspadning av rastande faglar pa flytt-
ning denna dag och observationerna fran denna dag
anvéndes darfor inte till att bestimma antalet revir.

Det totala antalet gransdngarrevir i villaomra-
dena var 21 (Tabell 3). For 16vsangaren noterades
totalt 8 revir i samma omrade, varav ett delomrade,
Nya Bellevue, helt saknade revir. I jamforelseom-
radet Ribersborg noterades inget gransangarrevir,
men fem revir 16vsédngare (Tabell 3). For de tre
villaomradena tillammans var revirtitheten 16,5
par/ km? for gransangaren och 6,3 par/ km? for 16v-
sangaren.

Under inventeringarna sd noterades ocksd, om
mojligt, var den sjungande fageln satt (Tabell 4 och
5). For bada arterna géllde att antalet ej sikerstéll-
da sangplatser var stort, 23% for gransangare och
44% for 16vsangare, sé resultatet skall tolkas med

viss forsiktighet. Av de faststéllda sangplatserna
framgar dock att gransdngaren anvénder sig av ett
brett spektrum av olika 16vtrdd som sangplats, men
de patréffas dven i barrtrdd. Lovsangaren noterades
déremot inte vid nagot tillfdlle som sdkert sittande
i ett barrtréd.

Diskussion

Antalet revir av gransdngare i det undersokta om-
radet var klart fler &n antalet revir av l9vsangare,
namligen 16,5 mot 6,3 par/km?. Négot tidigare
motsvarande inventeringsresultat frin Malmé é&r
inte kdnt. Man kan dock notera att vid en inven-
tering dr 1991 1 Malmés titortsdominerade grann-
kommun Burl6v, fann man inte ett enda hickande
par granséngare, medan 16vsangartitheten var 2,2
par/km? (Bengtsson & Larsson 1991). Skillnaden i
antalet gransangare mellan de tva studierna dr vél
i linje med vad vi vet om artens sentida historik i
Sydsverige.

I statistiken fran Svensk Fageltaxering kan den
sydliga gransédngarens expansion i Sverige foljas
fran 1975 och rasen 6kade i genomsnitt med 9,6 %
per ar under perioden (Green & Lindstrom 2014).
Vid inventeringarna i Skdne for Svensk Fagelatlas
1974-1984 konstaterades det sdkra hdckningar
av gransangare i bara 3% av inventeringsrutorna
(Svensson m.fl. 1999) och populationen var “sékert
under 100 par” (Bengtsson & Green 2013). Den
huvudsakliga utbredningen 1dg da i den nordvéstra
delen av landskapet. Vid de uppféljande invente-
ringarna for Skanes Fagelatlas under 2000-talet
hade arten spritt sig dver landskapet och notera-
des i 91% av de skénska rutorna och populationen
uppkattades till 14 000 par (Ottosson m.fl. 2012,
Bengtsson & Green 2013).

Som ytterligare jamforelse till den nu genomfor-
da studien i Malmo kan ndmnas en inventering pa

Tabell 3. Antal revir respektive revirtéthet (revir/km2) av gransangare och 16vsangare i de olika underséknings-

omradena.

Number of territories and territory density (territories/km2) of Chiffchaff and Willow Warbler in the study areas.

Gransangare Chiffchaff

Lovsangare Willow Warbler

Omrade Revir Téthet Revir Téthet
Area Territories Density Territories Density
Bellevue 10 18,7 3 5,6
Nya Bellevue 6 13,5 0 0
Vistervang 5 16,2 5 16,2
Totalt villaomradena

Total for villa areas 21 16,5 8 6,3
Ribersborg 0 0 5 10,9

101



Tabell 4. Sangplatser for gransangare, summerat for alla delomraden. Sangplats noterades ej under inventering 1.
Song posts for Chiffchaffs, all areas combined (not recorded during survey 1).

Inventering Datum Bjork Bok Annat lovtrad Barrtrad Ej faststalld
Survey Date Birch Beech Deciduous Coniferous Not
tree tree detectable
2 1 maj 1 1 1 1 11
3 4 maj 5 4 3 5 1
4 9 maj 2 2 4 0 3
5 12 maj 1 3 13 0 2
6 14 maj 2 4 8 1 2
7 15 maj 1 4 7 1 5
8 17 maj 0 4 9 0 2
Summa Total 12 22 45 8 26

Kullaberg 2004 da man fann 10,7 par gransangare/
km? och 10,8 par l16vsdngare/km? (Peterz & Rell-
mar 2007). Resultaten indikerar att gransdngaren
har en relativt sett storre forkarlek for villakvarter
dn lovsangaren och att gransangartitheten i villa-
kvarter kan vara hogre dn i skogsmiljo. Dessutom
ar de 16,5 par/km? som uppmattes troligen det hog-
sta vardet funnet i Sverige pa en sa pass stor inven-
teringsyta, for ndgon av de tva raserna (Peterz &
Rellmar 2007, Ottosson m.fl. 2012).

I Centraleuropa dér gransangaren &r etablerad
sedan ldnge visar inventeringsresultat att gran-
sangaren dr mycket vanlig i urbana milj6er, men
titheten varierar mycket mellan stdder. Baserat pa
atlasarbete 2005-2009 uppskattas den generella
titheten i Hamburg till mellan 7 och 21 par/km?,
medan motsvarande siffror for Berlin bara var
0,4-1,0 par/km? (Gedeon et al. 2014). T undersok-
ningar gjorda under perioden 1960-1990 i mel-
lersta och norra Tyskland dterfanns gransangaren
i 96% av parkerna med en medeltéithet pa 31 par/
km?. I forortsomraden och villaomraden med triad-
gérdar fanns den representerad i 74% av de under-

sokta omradena med ett medelvérde pa 11 par/km?
(Flade 1994). Den nu uppmétta titheten i Malmo,
16,5 par/km? star sig alltsd redan vil i jamforelse
och man kan undra om tétheten i Malmo redan natt
sin topp?

For 16vsangaren anger Ottosson m.fl. (2012) att
titheten 1 bebyggelse i hela landet ligger pd 10-20
par/km?. 1 de undersokta villaomradena i Malmo
var medelvidrdet 6,3 par/km? I optimala milj6er
kan dock titheten for 16vsdngare vara sa hog som
100-250 par/km? (till exempel édldre hyggen med
tat bjorksly, Ottosson m.fl. 2012).

Vid inventeringarna i villaomraddena var antalet
sjungande gransangare hdgre dn antalet sjungande
16vsangare vid sju tillfillen av atta (Tabell 1). Det
enda avvikande resultatet var inventering nr 4 den
9 maj da 20 sjungande 16vsdngare noterades mot
normala 5-6. En rimlig forklaring till det stora an-
talet observationer &r att det rorde sig om flyttande
faglar som rastade tillfalligt. Vid nésta inventering
tre dagar senare var lovsangarantalet tillbaka i niva
med tidigare inventeringar. Om inventering nr 4
exkluderas s& gjordes 111 observationer av sjung-

Tabell 5. Sangplatser for 16vsangare, summerat for alla delomraden. Séngplats noterades ej under inventering 1.
Song posts for Willow Warblers, all areas combined (not recorded during survey 1).

Inventering Datum Bjork Bok Annat lovtrad Barrtrad Ej faststalld
Survey Date Birch Beech Deciduous Coniferous Not
tree tree detectable
2 1 maj 0 0 3 0 4
3 4 maj 3 1 1 0 6
4 9 maj 10 5 1 0 14
5 12 maj 1 2 1 0 4
6 14 maj 1 1 2 0 4
7 15 maj 1 1 5 0 0
8 17 maj 2 0 2 0 2
Summa Total 18 10 15 0 34
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ande gransangare och 37 observationer av sjung-
ande 16vséngare under inventeringarna i villakvar-
teren vilket ger ett forhéllande pa 3 till 1.

Exemplet ovan visar att enstaka rikningar av for-
modat hidckande faglar dven langt fram pa varen
kan ge missvisande vérden och att upprepade be-
sok (revirkartering) behovs. Att faststilla revir ar
dock inte okomplicerat. Undersdkningen genom-
fordes med téta inventeringar vilket skulle kunna
leda till att en rastande figel som hors under nigra
dagar i tét foljd for att sedan ge sig av skulle kunna
ge en falsk revirindikation. Faglarna verkar ocksa
rora sig inom omradet en tid innan de faststéllt sitt
revir. I tva fall s sjong en fagel vid tre invente-
ringar i rad fran en plats for att sedan tystna under
resten av inventeringarna. Istéllet dok det upp en
fagel pd en plats ett kort avstdnd frdn den forsta
och sjong dérifran under resten av inventeringarna.
Speciellt gransdngarna kdndes rorliga under inven-
teringarna, kanske som en effekt av att en del av
tridgardarna &r stora och ocksa har stora oppna
ytor, en forflyttning fran en sangplats till nésta blir
dé mérkbar.

Forhallandet mellan antalet granséngarrevir och
l6vsangarrevir berdknat pa revir med tre sangmar-
keringar som grund blev i villakvarteren 2,6 till 1,
vilket ungefar motsvarar forhéllandet baserat pa
antalet sjungande faglar.

For att fa en jamforelse till villakvarteren inklu-
derades en del av rekreationsomradet Ribersborg i
undersokningen. I detta omrade gjordes endast 4
observationer av sjungande gransangare och totalt
26 observationer av sjungande 16vsangare (Tabell
2). Inget gransangarrevir konstaterades medan det
fanns 5 16vsangarrevir. Inte bara Ribersborgsomra-
det avviker fran villaomradena utan dven sinsemel-
lan skiljer sig de olika villaomrddena at. I omrédet
Nya Bellevue fanns det av ndgon anledning inga
l6vsangarrevir alls (Tabell 3). I omradet Véster-
véang var titheten av gran- och 16vséngare lika hog
(Tabell 3).

1 Vistervang noterades pa tva platser att ett gran-
sangarrevir och ett 16vsangarrevir i praktiken over-
lappade varandra (Figur 2 och 3). Att gran- och
l16vsangare kan ha verlappande revir finns belagt
i tidigare undersokningar. 1 en studie utford i en
skog av graal i Norge konstaterar Sather (1982) att
ett revir som ett &r halls av en 10vsangare nésta ar
mycket vil kan hallas av en gransangare och tvirt
om. Han menar vidare att hur arterna fordelar re-
viren i ett omrade kan bero pa méanga faktorer och
han finner i sin studie i denna biotop inget belidgg
for att olika omrédespreferenser kan forklara for-
delningen. I de experiment med interaktioner mel-

lan arterna som han utférde visar sig ingen av ar-
terna dominera 6ver den andra (Sather 1982).

Samtidigt som inventeringsresultatet visar att
de kan samexistera verkar det finnas olika faktorer
som paverkar fordelningen av arterna i de olika vil-
laomradena.

Tidpunkten pad véren nér faglarna anldnder till
héckplatsen kan troligen vara en konkurrensfaktor
bade inom och mellan arter. Under den kalla véren
2013 var dock skillnaden i ankomsttid till hickplat-
serna mellan gran- och 10vsangaren ovanligt liten
(egna observationer) och skillnaden mellan antal
gran- och 16vsangare i inventeringen beror troligen
pa nagot annat. En mojlig forklaring till skillna-
derna skulle kunna vara den urbana miljon i sig.
Dessa miljoer skiljer sig ofta fran naturliga skogar i
det att vegetationsticket dr tunnare, ldgre vaxtskikt
kan vara reducerade eller helt saknas och vegeta-
tionsomradena dr ofta mycket mer sonderbrutna.
Dessutom péverkas faglar i urbana miljéer av en
méngd stérningar som inte finns i naturliga miljoer.

Jokimiki (1999) konstaterade att arter som 16v-
sangare och skata Pica pica hdckade i storre omfatt-
ning i parker som hade en mer begrinsad skotsel
jamfort med mer vélskotta parker. Skillnaden upp-
stod troligen som en effekt av att vegetationsticket
i den mer ordrda parken da var titare. Jokiméki
(1999) konstaterar ocksé i sin undersékning att an-
talet ndrliggande byggnader paverkar tre fagelarter
negativt, nimligen l6vsangaren, krakan Corvus co-
rone och den gra flugsnapparen Muscicapa striata.
Det finns indikationer i den nu genomférda under-
sokning som talar for att de ovan ndmnda fakto-
rerna kan vara inblandade 1 skillnaderna i tatheter
mellan inventeringsomrddena.

Pa Ribersborgsomradet aterfanns tre av 16vsang-
arreviren i omraden med tdt markvegetation, medan
omradet Nya Bellevue, som helt saknar 16vséngar-
revir, dr det av villaomradena dér vegetationstacket
dr som mest uppbrutet och dér det ocksa ar relativt
tatt mellan husen. Mgjligen indikerar detta att 16v-
sangaren dr mer kritiskt beroende av ett ordentligt
ortskikt och en mindre tét bebyggelse for att trivas.

Cramp (1992) beskriver gransangaren som min-
dre attraherad av yngre och tétare vegetation eller
av stora skuggiga skogspartier. Arten foredrar istdl-
let glidntor och tradridder om det i omradet ocksa
finns nagra stora vélvixta trdd. I de nu undersokta
villaomradena dr traidgardarna gamla och det finns
en hel del stora trdd. I omrddet Bellevue beddms
det finnas flest riktigt stora och méktiga trdd, och i
detta omrade dr ocksa revirtdtheten for gransangare
som hogst, 18,7 par/km?.

Vid inventeringarna gjordes forsok att undersoka
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vilka preferenser de olika arterna har da de véljer
sangplats (Tabell 4 och 5). Gransangaren noterades
i manga olika tridslag, medan l6vsangaren verka-
de undvika barrtrdad. Néagra riktigt sdkra slutsatser
kan dock inte dras eftersom antalet ej faststillda
sangplatser var ganska stort och fordelningen av
tillgdngliga trdd inte skattades. Mer systematiska
undersokningar maste déarfor goras for att sdker-
stilla vilka bakomliggande skillnader i miljén som
orsak till skillnaden mellan arternas revirtdthet i de
olika delomradena.

Under projektets gang konstaterades att in-
venteringsmetoden verkade fungera vil. Da alla
sjungande faglar uppsoktes konstaterades att hela
inventeringsomradet ticktes av mycket val. En er-
farenhet fran inventeringarna var att gransangarens
styltiga sang lattare uppfattas pa riktigt langt hall
jamfort med 16vsangarens, men l6vsangarens sang
bar dock tillrackligt for att bli vl avlyssnad pa rut-
ten.

Den genomforda inventeringen har, bade genom
att rikna antalet sjungande individer vid olika in-
venteringstillfillen men ocksa genom att géra en
enklare form av revirkartering, visat att gransanga-
ren dr vanligare én l6vsangaren i villakvarter i syd-
vistra Malmé. Ar det rent av sé att vi kan forvinta
oss att gransangaren — som invandrat fran séder
och som haft gott om tid att anpassa sig till urbana
miljoer i Centraleuropas gamla stader —kommer att
bli stddernas vanligaste Phylloscopus? Eller &r den
redan det?

Tack

Tack till Kenneth Bengtsson for information om
tidigare inventeringsresultat, till Orjan Ostman for
kloka synpunkter pd den forsta versionen av upp-
satsen (ett projektarbete pa en kurs i fagelinven-
teringsmetodik vid Uppsala universitet), till Hans-
Giinther Bauer och Martin Flade for hjdlp med
litteratur, samt till Ake Lindstrom for uppmuntran
och manga vérdefulla synpunkter pd manuskriptet.
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Summary

The number of singing Chiffchaffs Phylloscopus c.
collybita and Willow Warblers Ph. trochilus were
counted in spring 2013 in a suburb of the city of
Malmé, south Sweden (approx. 55°35°N, 12°57’E,
Figur 1). Eight visits were paid between 28 April
and 17 May to three sub-areas dominated by villas
and their grown-up gardens (total area of 1.27 km?)
and a reference area with large lawns, a long row
of trees and some very small woods (total area of
0.46 km?). The censuses were carried out by bike
between 05.00 and 07.00 local time. The number
of territories was also estimated, based on at least
three encounters at the same site during the study
period. The tree species the bird was sitting in was
also recorded.

The numbers of singing Chiffchaffs in the three
villa areas varied between 12 and 18 per census,
with an average of 15.3 and a standard deviation of
+2.8 (Table 1, Figure 1). The corresponding values
for Willow Warblers were 4 and 20 (average 7,1 +
5,5). In the reference area there were many more
Willow Warblers than Chiffchaffs (Table 2).

During census 4 there was most likely a heavy
landfall of migrating Willow Warblers, and obser-
vations from this day were not included when es-



timating territories. The total number of territories
in the villa areas was 21 for Chiffchaff and 8 for
Willow Warbler, which is equal to a density of 16.5
and 6.3 pairs/km? (Table 3, Figure 2 and 3). The
choice of tree species for song posts differed some-
what between the species, with Willow Warblers
seemingly avoiding coniferous trees (Table 4 and
5).
The Chiffchaff density of 16.5 pairs/km? is prob-
ably the highest ever recorded in Sweden in such
a large census plot (cf. Peter & Rellmar 2007, Ot-
tosson et al. 2012), which is not surprising given
the enormous population increase the collybita
subspecies has had the last 40 years in south Swe-
den, with an average annual increase of 9.6 %/year.

(Lindstrom et al. 2007, Green & Lindstrom 2014).
The density found also matches well the highest
found in German urban areas (Flade 1994, Gideon
etal. 2014).

The Willow Warbler density of 6.3 pairs/km? is
in line with previous values for urban areas, but
much lower than the 100-250 pairs/km? that can
be found in the most optimal habitats, such as old
clear-cuts with dense stands of growing birch (Ot-
tosson et al. 2012).

The difference in density between the two spe-
cies in this villa suburb may be the Chiffchaff’s
relative preference for areas with large trees, inter-
spersed by open areas with less understory.
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Species turnover in the Swedish bird fauna 1850-2009 and a

forecast for 2050

Artomsdttningen i den svenska fagelfaunan 1850-2009 samt en prognos for 2050

FREDRIK HAAS, MORGANE BARBET-MASSIN, MARTIN GREEN, FREDERIC JIGUET & AKE

LINDSTROM

There is presently great concern about local, regional and
global loss of species. We examined those breeding species
and subspecies (“species”) of birds that either established
themselves or went extinct in Sweden in 1850-2009. In
this period Sweden got 38 new and lost twelve breeding
bird species. The average (and surprisingly steady) rate of
colonization was 2.4 species per decade, which was three
times higher than the rate of extinction of 0.75 species per
decade. We also predict future establishments and extinc-
tions until year 2050, based on Species Distribution Mod-
elling and recent information from neighbouring coun-
tries. We find it probable that eleven new species will join
the Swedish avifauna until 2050 and possible that another
nine species will do so. The predicted rate of probable es-
tablishment is 2.9 species per decade. We identified seven
species/subspecies to be at risk of extinction by 2050. The
future in Sweden for several of these species is probably
dependent on the success or failure of ongoing conserva-
tion programs. There seems to be no immediate threat of
establishment of alien species.
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Introduction

The number of regularly breeding bird species in
Sweden was recently estimated at 252 (Ottosson et
al. 2012), which constitutes more than 80% of the
around 300 species that nest in the Nordic coun-
tries (Asbirk et al. 1997). It is frequently argued
that Sweden’s flora and fauna have been impov-
erished in modern times, but as far as the number
of bird species breeding in Sweden is concerned,
this is not correct. The number of breeding bird
species in Sweden rose between 1850 and 1970.
During this period 27 species became established
in Sweden, while nine species were lost (Jarvinen
& Ulfstrand 1980). Jarvinen & Ulfstrand (1980)
noted that the majority of changes in the avifauna
could be explained by anthropogenic effects, such
as increased/decreased hunting, changes in land
use, and eutrophication. The aim of the present
study was to update the analysis of Jarvinen & Ulf-
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strand (1980) and to predict future establishments
and extinctions in Sweden up to 2050.

New types of models (Ecological Niche Models,
Species Distribution Models) have demonstrated
that even when using a limited number of envi-
ronmental variables it is possible to predict present
species distribution with reasonably high accuracy
(Huntley et al. 2007, Swenson 2008, Pigot et al.
2010, Barbet-Massin et al. 2012). These models
have also been used to predict future species distri-
butions. Huntley et al. (2007) modelled the present
and future breeding distribution of 431 European
bird species. Barbet-Massin et al. (2012) compared
the modelled present distributions of 409 Europe-
an bird species with projections of future potential
breeding distributions (in 2050), based on present
habitat and climate data as well as scenarios for the
future. More than 70% of the species are predicted
to reduce their ranges and the number of species
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Figur 1. The number of new (left graph) and extinct (right graph) bird species in Sweden per decade.
Antal nyetablerade (vinster figur) och utdoda (hoger figur) fagelarter i Sverige per decennium.

is predicted to decrease in southern Europe (Bar-
bet-Massin et al. 2012). In contrast, the number of
species is predicted to increase in northern Europe.
A study centred on the future of species diversi-
ty of plants, which also included climate change,
showed qualitatively similar results for northern
Europe (Thuiller et al. 2005).

The changes predicted seem to be in progress
already. In the UK, many species with southern
distribution have expanded northwards (Thomas &
Lennon 1999). Jiguet et al. (2010) examined how
the population growth of 62 bird species in France,
the Netherlands and Sweden has been affected
by changes in the average temperature during the
nesting season. Within a species range, popula-
tions breeding close to their thermal maximum
had lower growth rates than populations breeding
close to their thermal minimum. One effect of this
would be that, in general, species distributions will
shift northwards. In Sweden, recent studies have
shown that bird communities are gradually chang-
ing to include more thermophilic southern species
(Lindstrom et al. 2013) and especially in the north,
the number of species at local level increased in
parallel to warmer summers (Davey et al. 2013).
In addition, Jiguet et al. (2013) found that today’s
bird trends in Sweden are consistent with the pro-
jections of future distribution in the country, as an-
ticipated by Barbet-Massin et al. (2012). The spe-
cies predicted to expand their distribution range by
2050 are currently increasing in numbers, and vice
versa (Jiguet et al. 2013). Another general trend is
that habitat generalists tend to have more positive
population growth rates in Europe than habitat spe-
cialists (Le Viol et al. 2012).

While a fairly steady species turnover occurred
already between 1850 and 1970 (Figure 1), the

turnover rate may increase in the future as a con-
sequence of global warming. Species with their
southern limit in northern Sweden may eventually
be lost from the breeding avifauna, while species
with their northern boundary south of Sweden may
establish themselves. The latter process can be ex-
pected to weigh over because species richness in
the areas south of Sweden is much greater than that
in northern Sweden (Huntley et al. 2007).

We have compiled data on species gains and
losses in Sweden in 1970-2009. By combining
these results with those presented by Jarvinen &
Ulfstrand (1980) we attempt a comprehensive pic-
ture of the turnover of bird species between 1850
and 2009. We briefly discuss what characterize the
species that have joined or disappeared from the
Swedish breeding avifauna. By combining recent
modelling of future distributions of birds in Europe
(Barbet-Massin et al. 2012) with information about
recent changes in the bird fauna in neighbouring
countries, we then predict which species may have
been gained and lost, respectively, by 2050. Chang-
es in distribution and abundance within Sweden are
of course highly related processes, but are not ad-
dressed specifically here.

Methods

Changes in (1850-) 1970-2009

Data of establishments and extinctions for 1850—
1970 were exclusively taken from Jarvinen & Ulf-
strand (1980). A few of their interpretations can be
discussed, but we refrained from doing so, since
changing the interpretation of a few species would
not change the general picture. The same uncer-
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tainty also holds for a few of our own interpreta-
tions for the period 1970-2009. Details of the new
species since 1970 have primarily been extracted
from Ottosson et al. (2012). With established spe-
cies we mean species that nest in Sweden annu-
ally, with reasonable certainty. This is of course not
easy to determine, since many breeding attempts
of rare species most certainly go undetected, and,
in addition, to a varying degree between species.
The principles that we have used to classify spe-
cies that belong to the breeding avifauna are the
same as those used by Ottosson et al. (2012). For
example, Marsh Sandpiper Tringa stagnatilis was
found to breed or attempt to breed on a few occa-
sions between 2000 and 2009 (Species Gateway/
Bird 2013). This species is likely to breed in habi-
tats and sites in Sweden visited frequently by bird-
watchers, and relatively few breeding attempts are
therefore likely to have been missed. Accordingly,
it has not been considered as an established breed-
ing species. In contrast, the Red-flanked Bluetail
Tarsiger cyanurus, which to our knowledge only
has been found nesting once in Sweden (in 1996),
we consider belonging to the regularly nesting
species. There are several summer records of this
species from its preferred habitat, i.e. near-natural
state boreal forest in northernmost Sweden, despite
that the probability of its detection rate must be re-
garded as very low.

Quail Coturnix coturnix and Avocet Recurviros-
tra avocetta are present in both the category “es-
tablished species 1850-2009” and “extinct species
1850-2009.” Jarvinen & Ulfstrand (1980) consid-
ered them as extinct, but both species later re-es-
tablished themselves as breeding birds in Sweden.

To investigate whether there are differences in
the degree of habitat specialization among the spe-
cies that have been lost and become established in
Sweden, respectively, we used the species-specif-
ic habitat specialization indices established by Le
Viol et al. (2012). Low index values indicate that a
species is a generalist in terms of habitat use during
the breeding season, while high values indicate a
habitat specialist restricted to only one or a few
habitat types.

Species Distribution Models

The future potential distributions of European
breeding birds (year 2050) were modelled by
Barbet-Massin et al. (2012). In short, the distribu-
tion of 409 European breeding bird species (BWPi
2006) was digitized and described with a resolu-
tion of 0.5° (about 55 km in latitudinal direction)
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across the whole Western Palaearctic. Seabirds
were excluded from the analysis. Eight variables
(again with resolution 0.5°) describing the con-
temporary climate were retrieved from the Climate
Research Unit (http://www.cru.uea.ac.uk/data).
Habitat Data (nine habitat types, resolution 0.5°),
both current and future (2050), came from the IM-
AGE 2.4 model (MNP 2006). Barbet-Massin et
al. 2012 projected the future distributions of all
species under climate change based on five gen-
eral circulation models (GCM; BCM2, ECHAMS,
HADCM3, MIROHIC3_2-HI, and MK3) and three
different emission scenarios (SRES: A1B, B1, and
A2) (IPCC 2007). More details can be found in
Barbet-Massin et al. (2012). The predicted future
distributions within Sweden are an important part
of the present study.

The basic principle when using Species Distribu-
tion Models is the projection of a species’ environ-
mental niche (climate and/or habitat) on map layers
describing the distribution of relevant habitat types
(for example, the proportion of coniferous forest in
each 0.5°x0.5° square) and climate variables (for
example average annual temperature per 0.5°x0.5°
square). One then statistically determines which
variables best explain a species’ distribution pat-
tern. Barbet-Massin et al. (2012) trained a number
of such models by fitting present-day values of
habitat and climate on present distributions. When
the models were well calibrated the authors could
ask the question: given that the species X occurs
in this climate and these habitats, where will it oc-
cur in 2050? Following this, predicted distribution
maps (SDM50) were produced, where the species’
most likely distributions in 2050 were illustrated
by differently coloured squares (55x55 km). The
colours indicate the likelihood of an area being
suitable for a given species. It should be empha-
sized that this approach presupposes niche conser-
vatism. As a check of accuracy, models were also
used to produce maps of contemporary distribution
(SDMO00). For species with very specific habitat re-
quirements the models did not do very well, due to
the low geographical resolution. As a consequence,
the models generate more uncertain results for spe-
cies strongly associated with water, such as exclu-
sively coastal species.

Based on the SDM50 we directed our attention
to two categories of species: 1) New breeding spe-
cies: those who currently do not breed in Sweden,
but are likely to occur in Sweden by 2050 accord-
ing to SDM50, 2) Extinctions: those species who
breed in Sweden today, but according to SDMS50
have zero percent probability to exist in 2050.



For each of the distribution maps which suggest-
ed the establishment in Sweden of a new breeding
species, we counted the number of squares that
showed a future occurrence with a probability of
>(.5, the number of squares that showed a future
occurrence with a probability >0, and also noted
the probability value for the square with the highest
probability of establishment.

Establishment in 2010-2050

The final decision of whether a species is likely to
breed in Sweden in 2050 was based on two main
sources of information: 1) the modelling of Bar-
bet-Massin et al. (2012) as described above, and
2) information about recent distribution and popu-
lation dynamics in the neighbouring countries to
Sweden (Table 1). Model forecasts are attractive
to use because they are basically free from our own
preconceptions. On the other hand they are not om-

nipotent and will sometimes give erroneous predic-
tions (even for present and known distribution, see
below). For our final predictions we have therefore
balanced model outcomes with other available in-
formation.

The main focus is on a number of species that
were assessed as probable or possible breeders in
Sweden in 2050. We also discuss some additional
species where it is conceivable that they will be-
come established until 2050, but where there is a
much higher uncertainty.

To be evaluated as a probable newcomer, a giv-
en species should have at least four squares with a
probability of future occurrence of >0.5 in SDM50.
There must also be other data in support, such as
the species expanding in nearby countries. Includ-
ed are also species that are not predicted to occur in
Sweden according to the criteria above, but where
other circumstances may point at a probable estab-
lishment, such as strong recent range expansion in

Table 1. Population trend data from some neighbouring countries used to evaluate the likelihood of future esta-
blishment in Sweden for bird species that do not breed regularly (see Table 4 and 5). The column Trend shows
how the trends are described in this report. More details are given in note #3.

Kringliggande linders och regioners trenddata som utnyttjats som jimforelse till de modellerade prediktionerna
av framtida forekomst (se tabell 4 och 5). Under Trend anges hur trenderna redovisas i denna rapport. Nirmare
forklaring ges i not 3.

Country Land Code Kod Period Trend? Source Kdlla
Germany Tyskland D 1980-2005 ++,+,0,-,- - Siidbeck m.fl.
(2007)
Netherlands NL 20022011 ++,+,0,-,- - Netwerk Ecologische
Nederldnderna Monitoring
(2012)
Belgium Belgien BEVal 1990-2009 ++,+,0,-,- - Paquet mfl.,
Vallonien (2010)
Poland Polen PL 20002013 ++,+,0,-,- - Chodkiewicz m.fl.
(2013)
UK Storbritannien GB Varying Varierande' ++,+,0,-,- - Baillie m.fl. (2013)
France Frankrike FR 1990-2010 Numerical/ Jiguet
Siffervirde (unpublished data)?
Europe Europa EU Varying Varierande* Text BirdLife

International (2013)

! The start year varies between species, or is not given, but the last year is always 2011. Startdret varierar mellan
arter och/eller framgar inte, men slutdret dr konsekvent 2011.

2 Time span not given but the data are updated continuously. Tidsspannet framgdr inte, men uppgifterna uppda-
teras kontinuerligt.

? The symbols ++,+,-,- - indicate statistically significant trends: ++ = strong increase, + = moderate increase, -
moderate decline, -- = strong decline, 0 = stable population. The actual strength of moderate and strong trends
varies between studies. The European trends are given in words.

Symbolerna ++,+,--,- indikerar statistiskt sikerstdllda trender: ++ = kraftig 6kning, + = moderat 6kning, -- =
kraftig minskning, - moderat minskning, 0 = stabil population. Vad som anses vara en moderat respektive kraftig
trend varierar ndagot mellan studierna. De franska data redovisas i form av lutningskoefficienten for respektive
arts trend, men utan ndgot spridningsmdtt. Det sammanvdgda europaindexet anges, liksom det gors i kdllan, i
textform.
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Table 2. Species that established themselves as breeders in Sweden 1850-2009. The information from 1850—
1969 is from Jarvinen & Ulfstrand (1980). Data on later establishments are from Ottosson et al. (2012), as is
information about population sizes, shown for species established from 1970 onwards. For the latter species
we also show from which direction the colonization most probably took place. Habitat preference is also given
(from Solonen 1994; A=Coastal, C=Farmland, F=Forest, O=Bushes and open ground, S=Beeches (*=not inclu-
ded in Solonen 1994). HSI is the habitat specialization index (from LeViol et al. 2012). The higher values, the
more specialized a species is.

Arter som etablerat sig i den svenska héckfagelfaunan under perioden 1850-2009. Uppgifterna for 1850—1969
dr hdamtade fran Jéirvinen och Ulfstrand (1980). Senare etableringar dr hidmtade fran Ottosson m.fl. (2012),
liksom den nuvarande populationsstorleken (antal par), vilket visas for arter etablerade fran 1970 och framdit.
For det senare tidsspannet visas dven rekryteringsomrdde (fran vilket viderstrdck etableringen troligast skett)
och hdckningsbiotop (efter Solonen 1994); A=arkipelag, C=kulturmark, F=skog, O=busk- och dppenmark,
S=strinder. *=ej med i Solonen 1994. Habitatsspecialiseringsindex (HSI) visas for samtliga arter (himtade
fran Le Viol m.fl., 2012). Ju hégre virde desto mer specialiserad dr arten.

Species Decade of No. of Colonization Habitat
establishment pairs from
Art Decennium Antal par Rekryterings- Biotop HSI
for etablering omrdde
Phalacrocorax aristotelis 2000 35 NW/NV A 6.93
Saxicola torquata 2000 4 SW/SV (0] 2.82
Coturnix coturnix 1990 1000 S C 4.22
Locustella luscinioides 1990 30 SSE/SSO S 6.89
Regulus ignicapillus 1990 100 SW/SV F 3.26
Tarsiger cyanurus 1990 10 E/O F 9.27
Locustella fluviatilis 1980 150 SE/SO (0] 4.17
Acrocephalus dumetorum 1980 55 E/O (0] 4.61
Carduelis flammea cabaret 1970 >1000 SW/SV F*
Branta leucopsis 1970 4900 NE/NO A 2.88
Milvus migrans 1960 2.57
Rissa tridactyla 1960 6.71
Remiz pendulinus 1960 6.89
Panurus biarmicus 1960 6.89
Phylloscopus trochiloides 1960 4.72
Phylloscopus c. collybita 1960 2.89
Streptopelia decaocto 1950 2.69
Phylloscopus borealis 1950 4.65
Emberiza pusilla 1950 6.32
Phalacrocorax carbo 1940 3.63
Ficedula parva 1940 5.33
Serinus serinus 1940 242
Branta canadensis 1930
Circus pygargus 1930 2.79
Oriolus oriolus 1930 2.51
Carpodacus erythrinus 1930 2.44
Podiceps nigricollis 1920 6.89
Recurvirostra avosetta 1920 3.01
Locustella naevia 1920 3.91
Sterna sandvicensis 1910 3.64
Acrocephalus arundinaceus 1910 491
Motacilla cinerea 1910 9.85
Alcedo atthis 1900 5.69
Phoenicurus ochruros 1900 3.40
Tyto alba 1860 2.67
Aythya ferina 1850 3.76
Gallinula chloropus 1850 491
Galerida cristata 1850 2.72
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nearby areas.

For some species SDMO0O0 show that current con-
ditions in Sweden are very suitable, but the birds
are clearly not present, such as Snow Finch Mon-
tifringilla nivalis and Alpine Accentor Prunella
collaris. These two mainly sedentary species breed
in the mountains of southern Europe and the likeli-
hood of establishment in Sweden in the near future
must be considered extremely low. For such spe-
cies the predicted distribution in Sweden (SDM50)
was handled with particular care.

To be a candidate for possible establishment by
2050, a given species should exhibit one or more
squares with a probability of >0.5 in SDMS50.
SDMOO should show no presence in areas that are
clearly outside the species’ actual distribution. Oth-
er data should not speak against an establishment.

Extinction

For a species to be considered as likely to go ex-
tinct, SDMS50 should predict no future distribution
for a species present today in reality and accord-
ing to SDMO00. Nor should other information speak
against extinction.

Result and discussion

New species and extinctions 1970-2009

Jarvinen & Ulfstrand (1980) noted that between
1850 and 1970, 27 new species established them-
selves (Table 2). In addition, one subspecies, the
southern Chiffchaff Phylloscopus c. collybita es-
tablished itself in the 1960s (Bengtsson & Green
2013). During the same period nine species went
extinct. Below we continue the work of Jarvinen
and Ulfstrand and present the results for the period
1970-2009.

In 1970-2009, nine species and one subspecies
(Lesser Redpoll Carduelis flammea cabaret) estab-
lished themselves in Sweden (Table 2). This is an
establishment rate of 2.5 species per decade, which
is very similar to the 2.3 (based on 27 species and
one subspecies) species per decade which were
added between 1850 and 1969. Accordingly, the
rate of establishment of new species in Sweden has
been fairly constant since 1850 (Figure 1). In ad-
dition to the ten above mentioned species and sub-
species, there is now a small population of White
Stork Ciconia ciconia in southern Sweden. This re-
establishment of a previously extinct species is the
result of re-introduction project starting in 1989.

We have therefore chosen to exclude it from the
calculations above.

There is no clear common denominator for those
species that have established themselves over the
past 40 years (Table 2). The species have origi-
nated predominantly from areas south of Sweden,
but almost all compass directions are represented.
For example, the Shag Phalacrocorax aristotelis
most certainly came in from Norway (NW) and the
Barnacle Goose Branta leucopsis from the Rus-
sian Arctic (NE). Three of the newly established
species breed in woodland and three species breed
in shrubland. Of the three shrubland species, the
Stonechat Saxicola rubicola prefers more open
habitat, whereas the River Warbler Locustella flu-
viatilis and Blyth’s Reed Warbler Acrocephalus
dumetorum prefer denser bushland. The latter two
species are of eastern origin and their expansion
may at least partly have benefited from the spread
of bushland on abandoned farmland. The same
may hold for the Booted Warbler /duna caligata,
a probable future breeder in Sweden (for more de-
tails, see below).

Between 1970 and 2009, three species disap-
peared from the Swedish breeding avifauna: Mid-
dle Spotted Woodpecker Dendrocopus medius
(Pettersson 1985), Crested Lark Galerida cris-
tata and Kentish Plover Charadrius alexandrinus
(Swedish Species Information Centre 2011a). The
rate of extinction was 0.75 species per decade in
1970-2009, as well as in 1850-1969 (Table 3). The
extinction rate has thus been fairly constant over
time, although it has varied between decades (Fig-
ure 2).

Both Kentish Plover and Crested Lark had very
small populations in Sweden already during the
past 50—60 years before extinction (Swedish Spe-
cies Information Centre 2011a, 2012a). The two
species have also declined over much of Europe
(BirdLife International 2013). For example, the
Crested Lark population decreased in Denmark by
more than 80% between 1990 and 2000. In 2011,
the Danish population consisted of only two pairs
(DOF 2013). During the same time period also
the Kentish Plover population decreased by more
than 80% in Denmark. The extinction in Sweden
of these two species therefore coincided with geo-
graphically large-scale reductions and sharp de-
clines of populations in adjacent areas. The back-
ground to the extinction of the Middle Spotted
Woodpecker is addressed later in this report under
“Establishment probable”.

Between 1850 and 1969 the ratio of new to ex-
tinct species was 3.1 (Jarvinen & Ulfstrand 1980).
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Table 3. Species that went extinct in Sweden 1850-2009. The information for 1850-1969 is from Jérvinen & Ulf-
strand 1980. For the species lost between 1970 and 2009 is also shown the preferred breeding habitat according
to Solonen 1994; F=Forest, O=Bushes and open ground, S=Beeches (*=not included in Solonen 1994). HSI is the
habitat specialization index (from LeViol et al. 2012) The higher values, the more specialized a species is.

Arter som forlorats fran den svenska héckfagelfaunan under perioden 1850-2009. Uppgifterna for 1850—1969
dr hdmtade fran Jarvinen och Ulfstrand (1980). Fér de arter som forlorats mellan 1970 och 2009 visas hu-
vudsakligt hickningshabitat (efter Solonen 1994) ; F=skog, O=busk- och dppenmark, S=strinder. *=ej med i
Solonen (1994). Habitatsspecialiseringsindex (HSI) visas for samtliga arter (hdmtade fran Le Viol m.fl., 2012).

Ju hégre virde desto mer specialiserad dr arten.

Species Decade of Habitat Source
extinction
Art Decennium Biotop HSI Killa
for utdéende

Charadrius alexandrinus 2000 S 2.95 Swedish Species
Information Centre (2010d)

Galerida cristata 1990 o 2.72 Swedish Species
Information Centre (2010e)

Dendrocopos medius 1980 F* 4.36 Holmbring & Pettersson (1983)

Coracias garrulus 1960 2.62

Fratercula arctica 1950 4.79

Ciconia ciconia 1950 3.06

Coturnix coturnix 1940 4.22

Ciconia nigra 1930 3.11

Upupa epops 1920 2.56

Phalacrocorax carbo 1900 3.63

Recurvirostra avosetta 1880 3.01

Otis tarda 1860 5.45

For the period 1970-2009, the ratio was 3.3. etal. 2013).

Jérvinen & Ulfstrand (1980) suggested that the ma-
jority of changes in the avifauna up to 1970 could
be explained by anthropogenic effects, such as
increased/decreased hunting, changes in land use,
and eutrophication. It is difficult to say to what ex-
tent human activities have contributed directly or
indirectly to the continued colonization of Sweden
in 19702009, but it is clear that, whatever the an-
thropogenic effect, the number of breeding species
in Sweden has continued to rise. A contributing
factor is most certainly a warmer climate, especial-
ly in recent decades, and it may become even more
important in the future. Both Huntley et al. (2007)
and Barbet-Massin et al. (2012) have indeed pre-
dicted that the number of bird species will increase
in northern Europe in the near future.

It should not be forgotten that in addition to es-
tablishments and extinctions there have been some
dramatic changes in the number of individuals of
different species in the Swedish avifauna, at least
partly caused by anthropogenic activities and cli-
mate change. However, these changes and their
causes are outside the scope of this report (more
information can be found in Ottvall et al. 2009, Ot-
tosson et al. 2012, Lindstrom & Green 2013, Jiguet
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On a European scale, it has been shown that
habitat generalists are overrepresented among the
species exhibiting population growth and that spe-
cialist more often are declining in numbers (Le
Viol et al. 2012). We tested whether this pattern
holds also for new and extinct species in Sweden
between 1850 and 2010. However, a comparison
of the habitat specialization index (HSI) of the two
groups shows the opposite (Tables 2 and 3). The
mean HSI for the species that were lost was 3.54
(SD = 0.95), while for the new species it was 4.60
(SD = 1.97). The difference is significant (Welch’s
t-test = 2.45, df = 40, p <0.05). This means that
according to the HSI, the species lost are more gen-
eral in their habitat choices than those established.
However, this should be interpreted with caution,
especially since the absolute difference in HSI be-
tween the two groups is quite small. The habitat
classification basis for the index is also relatively
coarse and does not take into account that differ-
ent species can use different microhabitats within a
given environment. With that said, with respect to
local extinctions and establishment, it is clearly not
as simple as saying that habitat specialists are the
losers and generalists the winners.
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Figure 2. The modelled likelihood of breeding in Sweden in
2050 for 7 of the 11 species considered as probable future
breeders (based on Barbet-Massin et al. 2012). The four re-
maining species were either not modelled or we deemed the
forecasted occurrence as unlikely. The colour of the squares
denotes the predicted probability (0 < p < 1) of occurrence
according to SDMS50. The scales differ between species.

Sannolikheten for forekomst ar 2050 for sju av de elva arter
som vi anser vara troliga inslag i den svenska héckfagelfau-
nan i framtiden. For de resterande fyra arterna gdller att de
antingen inte modellerades av Barbet-Massin m.fl. (2012)
eller att vi bedomer de prognostiserade utbredningarna som
felaktiga. Cellernas firger anger den predikterade sannolik-
heten (0 < p < 1) enligt SDMS50 for en framtida forekomst.
Notera att sannolikhetsskalorna for arterna dr olika. Utbred-
ningskartorna dr baserade pd Barbet-Massin m.fl. (2012).
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In Denmark, 149 bird species were reported as
breeding in year 1800. In 1995, the year in which
the highest number of species is considered to have
bred in Denmark, 178 species bred (Romdal et al.
2013). In 2012, the number of breeding species had
decreased to 173 (Romdal et al. 2013). Ottosson
et al. (2012) estimated that around 2010, 252 spe-
cies bred in Sweden. There is no exact figure for
Sweden in 1850, but if we take 252 minus the net
number of species that established between 1850
and 2009, 227 species should have bred in 1850.
This means that the number of species in Denmark
increased by 1.5 species per decade between 1800
and 1995, while the increase in Sweden was on
average 1.6 species per decade between 1850 and
2010. The similarity in rate is striking given that
the countries vary widely in area and habitat. The
explanation may partly be that the two neighbour-
ing countries in many cases are affected by the
same waves of colonisation.

Establishments 2010-2050

We consider it probable that the Swedish breeding
bird fauna will host eleven new species by 2050
(Table 4), with another nine species as possible
newcomers (Table 5). These two categories of
species are given specific comments below. If we
only include the group of probable colonizers this
would mean an establishment rate of 2.9 species
per decade. The corresponding rate when including
also possible colonizers is 5.3 species per decade.
In addition to the species treated under probable
or possible establishment, there are another nine
species worth mentioning as future breeding birds
in Sweden, although the signs for colonization are
much weaker than for the first two groups. These
ten conceivable species are discussed briefly at the
end of this section.

It should be kept in mind when reading the next
section that SDM50 make the assumption of niche
conservatism, and that some species expanding
since 50 years like the Mediterranean Gull or the
Great White Egret might be expanding also their
niches and so their potential distribution, a phe-
nomenon not captured by SDM.

Probable establishments 2010-2050

Little Egret Egretta garzetta

The Little Egret is a wetland bird which present-
ly has its closest breeding population to Sweden
in the UK, where it first bred in 1996 (Robinson
2005), and in the Netherlands, where it became es-
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tablished in the mid-1990s (Netwerk Ecologische
Monitoring 2012). In both countries the species
has expanded considerably since then. In Flanders,
Belgium it has increased substantially between
2000 and 2007 (Vermeersch & Anselin 2009).
Between 1990 and 2007, the Western European
population increased by 7.9% annually, while the
Central and Eastern European populations were
considered stable from 1988 to 1998 (Wetlands In-
ternational 2012).

Given that the species expands northwards in
Western Europe, we consider it likely that it be-
fore 2050 will be included in the Swedish fauna.
This is despite the fact that the SDMS50 does not
predict any breeding distribution in Sweden. Also
in Denmark it is predicted as a future breeding bird
(DOF 2013).

Great White Egret Casmerodius albus

The Great White Egret is another wetland species
for which SDM50 does not predict any Swedish
breeding population (Table 4), but where we for
other reasons find a future establishment as high-
ly likely. The species has expanded dramatically
in the western and northern part of the European
distribution area and now breeds closest to Swe-
den in Poland and the Baltic states (Lawicki 2014).
Over the past 20 years, it has started to breed in no
less than 13 European countries (Lawicki 2014).
Wetlands International (2012) estimated the annual
population growth rate in Europe at 3.9% between
1989 and 2006. In 20022012, the number of ob-
servations per year in Sweden increased steadily
from 15 to 140 (Species Gateway/Bird 2013). In
addition, in 2012 the first breeding in Sweden was
confirmed on the Baltic island of Gotland (Strid &
Eriksson 2013)). Also in Denmark it is forecasted
as a future breeding bird (DOF 2013).

Mediterranean Gull Larus melanocephalus

The Mediterranean Gull nests in shallow lakes
and coastal areas (Cramp 1998). It has expanded
to the northwest from southeast Europe since the
mid-1950s. It nested for the first time in the UK in
1968. The current British population is estimated
to 600-700 pairs (JNCC 2013). In Denmark, the
species has been a regular breeder since 1998, and
in 2011 the Danish population was estimated at
11-14 pairs (DOF 2013). The species has bred in
Sweden at least twice: in 2010 (Blekinge) and 2013
(Halland), on each occasion it was a single pair
(Species Gateway/Bird 2013). In addition to that,
it has hybridized with black-headed gull Chroico-
cephalus ridibundus a few times.



Table 4. Species that probably will establish themselves as breeders in Sweden before 2050. “Max p” is the
highest probability of occurrence in a cell according to SDM50. “Cells > 0.5” is the number of cells with a
probability higher than 0.5, and “Cells > 0” is the number of cells with predicted occurrence, all according to
SDMS50. Population trend data for a number of countries is also shown (see Table 1 for country codes and more

detailed information).

Arter som troligen kommer att etablera sig i Sverige fram till 2050. "Max p” dr det hégsta sannolikhetsvirdet
for forekomst for en cell enligt SDM50, "Cells > 0.5 dr antalet celler som med en sannolikhet éverstigande
0.5 forutspar forekomst enligt SDMS50, "Cells > 0 dr antalet celler som med en sannolikhet éverstigande 0.0
forutspar forekomst enligt SDM50. Trenddata for ett antal ldnder och regioner visas ocksa (se Tabell 1 for land-/
regionsforkortning, tidsspann for trenderna och symbolik).

Max Cells Cells
Species Art P >0.5 >0 D NL BEVal PL GB FR EU
Little Egret 0o + 0.048  Increasing
Egretta garzetta Okande
Great White Egret ++ 0324 ?
Casmerodius albus
Mediterranean Gull Larus +  ++ + 0.192  Stable
melanocephalus Stabil
European Bee-eater 0.8 11 51 + 0.067 ?
Merops apiaster
Hoopoe 0.85 77 110 0 + - Declining
Upupa epops 0.059  Minskande
Middle Spotted Woodpecker 0.7 56 84 + ++ + + 0.110  Moderate
Dendrocopos medius increase
Mattlig okning
Nightingale 0.9 71 104 0 O + + - - Moderate
Luscinia megarhynchos 0.014  increase
Mattlig 6kning
Cetti’s Warbler 0.55 8 21 ++ + Strong
Cettia cetti increase
Stark 6kning
Booted Warbler Increasing
Iduna caligata Okande
Melodious Warbler 0.8 18 33+ + Stable Stabil
Hippolais polyglotta
Short-toed Treecreeper 0.85 60 82 0 + 0 - 0 Moderate
Certhia brachydactyla decline
Mattlig
minskning

Again the SDM50 does not include this wetland
species as a future breeder in Sweden, but con-
sidering its rapid expansion to the northwest, it is
probable that it will establish itself as a breeding
bird in Sweden fairly soon.

Middle Spotted Woodpecker Dendrocopos medius
The Middle Spotted Woodpecker nested in Sweden
until 1982 (Holmbring & Pettersson 1983, Petters-
son 1985). The last occurrence was in oak wood-
lands in Ostergétland (southeast central Sweden).
However, the SDMS50 predicts a widespread occur-
rence in the southern half of Sweden (Figure 2).
In addition, the species has a positive population
growth across Europe (Table 4).

This is a deciduous forest specialist traditionally

preferring older oak stands (Kosinski & Winiecki
2005, Miiller et al. 2009). The absence of suffi-
ciently large areas of suitable breeding habitat has
been identified as the main cause of the species’
disappearance from Sweden (Holmbring & Pet-
tersson 1983). Interestingly, a study in Belgium
showed that the population increase found there
was not primarily explained by the presence of old
oak, but the availability of old trees of other broad-
leaved species (Colmant 2006).

The critical aspect of a re-establishment in
Sweden is whether Sweden has enough of the
habitats required by the Middle Spotted Wood-
peckers. The potential dispersal barrier of the
Baltic Sea is another potentially hindering factor.
The species is, however, encountered twice in
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Table 5. Species that possibly will establish themselves as breeders in Sweden before 2050. “Max p” is the
highest probability of occurrence in a cell according to SDMS50. “Cells > 0.5” is the number of cells with a
probability higher than 0.5, and “Cells > 0” is the number of cells with predicted occurrence, all according to
SDMS50. Population trend data for a number of countries is also shown (see Table 1 for country codes and more

detailed information).

Arter som mdjligen kommer att etablera sig fram till 2050. Max p = det hogsta sannolikhetsvirdet for forekomst
for en cell enligt SDM50, Cells > 0.5 = antalet celler som med en sannolikhet overstigande 0.5 forutspar fore-
komst enligt SDM50, Cells > 0 = antalet celler som med en sannolikhet éverstigande 0.0 forutspar forekomst
enligt SDM50 och trenddata for ett antal ldnder och regioner (se tabell 1 for land-/regionsforkortning, tids-

spann for trenderna och symbolik).

Max p Cells Cells
Species Art >0.5 >0 D NL PL GB FR EU
Little Bittern 0.7 52 62 - + 0.067 Declining
Ixobrychus minutus Minskande
Night heron 0.5 1 3 - + + -0.002  Declining
Nycticorax nycticorax Minskande
Purple Heron 0.5 2 12 + + 0.034  Declining
Ardea purpurea Minskande
Black Stork 0.6 18 69 + ? 0.039 ?
Ciconia nigra
Spoonbill + + 0.181 ?
Platalea leucorodia
Short-toed Eagle 0.65 2 75 0.080  Stable Stabil
Circaetus gallicus
Lesser Spotted Eagle 0.5 2 41 0 0 ?
Aquila pomarina
Little Owl 0.9 76 105 0 - - 0.031 Stable Stabil
Athene noctua
Citrine Wagtail Increase
Motacilla citreola Okande

southernmost Sweden, in 1989 and 1994 (Ced-
erroth 1996), respectively. These birds had most
probably crossed Oresund or the southern Baltic
by its own efforts.

European Bee-eater Merops apiaster

The Bee-eater occurs in open or sparsely wooded
areas (Cramp 1998). It is mainly distributed in the
southern half of Europe, but also occurs in isolat-
ed populations north of this (Hagemeijer & Blair
1997). The species is increasing in Germany (Table
4) and it is also reported as increasing in Denmark,
where it is on the verge of being an established
breeding bird (DOF 2013). The Bee-eater has been
found nesting on six occasions in Sweden until the
late 1990s, with the first nesting record from 1976
(SOF 2002). SDM50 predicts a relatively limited
presence in southern Sweden (Fig. 2).

Hoopoe Upupa epops
The Hoopoe nests over large parts of Europe and
has the closest breeding population in Poland and
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the Baltic states (Hagemeijer & Blair 1997). It is
mainly found near pasture and farmland (Cramp
1998). From 1970 until the mid-1990s it was an
almost annual breeding bird in Sweden, with most
records from the island of Oland. It is now con-
sidered nationally extinct (Swedish Species Infor-
mation Centre 2011b). The large Polish population
of 10 000—15 000 pairs is increasing (BirdLife In-
ternational 2004), while the German population is
stable (Table 4). A widespread occurrence in south-
ern Sweden is to be expected according to SDM50
(Figure 2). Based on SDMS50 and the population
growth in Poland, we find it likely that the species
will (re)establish in Sweden, despite the species’
recent poor history in the country.

Nightingale Luscinia megarhynchos

The closest breeding populations of Nightingale are
found in northern Germany and Poland (BirdLife
International 2013). Just like the Thrush Nightin-
gale Luscinia luscinia it breeds in lush scrub, but
also in drier and more open shrub-dominated habi-



tats (Cramp 1998). The SDMS50 predicts a wide-
spread occurrence in the southern parts of Sweden
(Figure 2). The trends for individual countries
vary, but the weighted European index is positive
(Table 4). It is indicated by DOF (2013) to be on
expansion in eastern Schleswig-Holstein and they
predict a future occurrence in Denmark. Between
1982 and 2013, the Nightingale has increased in
numbers also in the Czech Republic (CSO 2013).

Cetti’s Warbler Cettia cetti

Cetti’s Warbler, a non-migratory bird, is found in
dense scrub. It has expanded northwards in Europe
since the 1920s (Cramp 1998). The species has its
closest populations in the UK and the Netherlands.
The first breeding in Britain occurred in 1973
(Robinson et al. 2007) and today the population is
estimated to about 2000 singing males (Baillie et
al. 2013). Population growth in the UK and France
seems to be largely controlled by the winter weath-
er since this species is highly sensitive to cold
winters (Robinson et al. 2007, Moussus 2010). All
trend data for the Cetti’s Warbler show an increase
(Table 4). SDMS50 predicts a limited presence in
southern Sweden (Figure 2).

Booted Warbler Iduna caligata

The Booted Warbler appears in different types of
scrubs (Cramp 1998, Shitikov et al. 2012). It has its
main distribution in Russia and Kazakhstan, from
where it has expanded to the west and northwest
(del Hoyo et al. 2006). Shitikov et al. (2012) in-
dicate that the expansion can be partly explained
by the abandonment of agricultural land in parts
of Russia. The first confirmed breeding in Finland
was in 2000 (Valkama et al. 2011). The species
continues to expand in Finland and the population
was recently estimated to 10-50 pairs (Valkama et
al. 2011). The Finnish distribution is concentrated
to the southeast, especially in Karelia, but probable
breeding attempts have been reported close to the
Finnish west coast. The species was not modelled
by Barbet-Massin et al. (2012) but by Jiguet &
Barbet-Massin (2013), who predicted an increase
in range size and a western range shift.

Melodious Warbler Hippolais polyglotta

The Melodious Warbler breeds in deciduous forest
habitats (Cramp 1998). The nearest present occur-
rences are found in south-western Germany and
Belgium (Engler et al. 2013). Along much of its
northern border it hybridizes with the Icterine War-
bler Hippolais icterina. This hybrid zone is moving
northwards in favour of the Melodious (Secondi et

al. 2006, Engler et al. 2013), which is an obvious
signal of a large scale range expansion. Trend data
from Belgium and Germany show that the species
is increasing in numbers in the northern part of its
range (Table 4). SDM50 suggests a future presence
in southern Sweden (Figure 2).

Short-toed Treecreeper Certhia brachydactyla
Unlike its sister species the Treecreeper Certhia
familiaris, the Short-toed Treecreeper occurs ex-
clusively in deciduous forest (Cramp 1998). Its
nearest occurrence is in north-eastern Zealand in
Denmark, just across the narrow strait of Oresund
(DOF 2013). Population trends across Europe
show both growths and declines (Table 4). How-
ever, the species is increasing in Denmark, and it
seems reasonable that future colonizers will origi-
nate from there. The population increase between
1990 and 2000 in Denmark is estimated at 30—
50% (DOF 2013). The species has bred in Sweden
once, at one site (2006 in Skane) in a hybrid pair
with Treecreeper (Strid 2007). SDM50 predicts a
widespread occurrence in southern Sweden (Fig.
2).

Possible establishments 2010-2050

Little Bittern Ixobrychus minutus

The Little Bittern occurs in large parts of central
and southern Europe. The nearest populations are
found in the Baltic countries and Poland (BirdLife
International 2013). It occurs in various types of
wetlands with surrounding shrub or rows of trees
(Cramp 1998). SDM50 predicts a widespread oc-
currence in Sweden, which should be compared
with the relatively contradictory trend data (Table
5). Wetlands International (2012) notes that popu-
lation trends in most Western European countries
are either stable or increasing, but declining in the
rest of Europe. However, the underlying data is
generally of low quality.

Night Heron Nycticorax nycticorax

Night Herons breed at the closest in the Nether-
lands and southern parts of Poland and Germany
(BirdLife International 2013). It occurs in similar
environments as the Little Bittern. Trend data show
both population increases and decreases (Table 5).
Wetlands International (2012) classifies the Euro-
pean population as generally increasing. SDM50
predicts a very limited presence in southern Swe-
den.
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Purple Heron Ardea purpurea

Purple Herons nest primarily in large wetlands
with extensive reedbeds (Cramp 1998). They oc-
cur in large parts of southern and central Europe.
The current northern boundary extends across the
Netherlands, central Germany and Poland (Bird-
Life International 2013). Generally, population
trends are positive in Western Europe, but declin-
ing in Europe overall (Wetlands International 2012
and Table 5). SDMS50 predicts a limited presence in
southern Sweden.

Black Stork Ciconia nigra

This species is found primarily in older forests with
wetlands (Cramp 1998). The nearest area where
the Black Stork breeds is in the Baltic countries
and Poland (BirdLife International 2013). It nested
regularly in Sweden during the 1800s, but ceased
as a regular breeding bird in the first half of the
1900s. There are occasional records of breeding
from the early 2000s (Swedish Species Informa-
tion Centre 2011c). Wetlands International (2012)
indicates that the western population is increasing,
but the Eastern European is declining. The Estoni-
an population is estimated to have halved from the
late 1970s to early 2000s (Lohmus & Sellis 2003).
SDMS50 predicts a relatively common occurrence
in predominantly central Sweden.

Spoonbill Platalea leucorodia

This species occurs in shallow wetlands with mud-
dy or sandy bottoms. It accepts both saline and
freshwater habitats (Cramp 1998). Spoonbills nest
as close as in Denmark, where the population has
increased from 2 pairs in 1996 (Grell 1998) to 101
pairs in 2011 (DOF 2013). Between 1990 and 2006
the populations in the western Mediterranean and
Western Europe have increased by 15% annually,
while the Central and Eastern European occur-
rences show a moderate decline (Wetlands Inter-
national 2012). The species is now seen annually
in Sweden but normally only single individuals
(Species Gateway/Bird 2013). SDMS50 predicts no
presence in Sweden.

Short-toed eagle Circaetus gallicus

The Short-toed Eagle has its closest and most
northerly occurrence in the Baltics where it oc-
curs sparsely. It occurs in large parts of Central and
Eastern Europe, but is almost absent in Western
Europe (Hagemeijer & Blair 1997). In the northern
part of its range it occurs in areas with a mosaic of
forest and open land (Cramp 1998). Little is known
about population trends, but the weighted Europe-
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an index suggests a rather stable population (Table
5). The species is currently expanding northwards
in France. Single individuals are found every year
in Sweden, especially in summer and autumn, in-
dicating that the Baltic Sea should not pose any se-
rious dispersal barrier. SDMS50 predicts a limited
presence in southeastern Sweden.

Lesser Spotted Eagle Aquila pomarina

This species occurs in Central and Eastern Eu-
rope, including the Baltic countries (Hagemeijer
& Blair 1997). The species prefers forest habitats
that are broken up by open land (Cramp 1998). In
1991-1997 the Estonian population was estimated
to 480—600 pairs (Lohmus & Vili 2001). These au-
thors believe that the population grew rapidly in
the 10-20 years prior to the study. The explana-
tion they put forward is that the species increas-
ingly began to use human-influenced environments
such as agricultural land in search of food. Little
is known about the species’ population dynamics,
but there is no information that indicates dramatic
changes (BirdLife International 2013). Single pairs
recently bred in France and even Spain. The spe-
cies occurs regularly in Sweden, in summer and
autumn. SDM50 predicts a restricted population in
east central Sweden.

Little Owl Athene noctua

The Little Owl prefers open land, and in the north-
ern part of its range in nests in areas with agricul-
tural land, often in farm houses (Cramp 1998). Its
northernmost outpost is in Denmark, where the
population is declining. Between 1970 and 2011
the breeding population has decreased from over
1000 pairs (Andersen et al. 2013) to 55 pairs (DOF
2013). During the last two centuries only occasion-
al breeding records were confirmed in Sweden, the
last in the late 1930s and early 1940s (SOF 2002).
The trends for individual countries show either sta-
ble or declining populations, whereas the pan-Eu-
ropean index indicates stability (Table 5). SDM50
predicts a widespread occurrence in the southern
third of Sweden.

Citrine Wagtail Motacilla citreola

The Citrine Wagtail has its main distribution in
Russia, but from there it has expanded westwards
(Hagemeijer & Blair 1997). The species now nests
regularly, albeit in low numbers, in most of the
Baltic Sea countries and it increases in numbers
(BirdLife International 2004). Between 2003 and
2012, about 12-27 Citrine Wagtails were observed
annually in Sweden (Species Gateway/Bird 2013).



Since then, a first pure breeding was confirmed in
Soédermanland (south Central Sweden) in 2013,
followed by another one in Uppland 2014 (Species
Gateway/Bird 2014). In addition, several hybridi-
zations with Yellow Wagtail Motacilla flava have
been recorded (Species Gateway/Bird 2013).

Conceivable establishments 2010-2050

In this category we put ten species or subspecies
that, for various reasons, we can imagine as future
breeding birds of Sweden. In general the level of
uncertainty is higher than for the two previous cat-
egories.

Red-creasted Pochard Netta rufina

The species has its nearest breeding distribution in
Denmark, where the population in 2011 was esti-
mated at eight pairs (DOF 2013). The European
population, not including the eastern Mediterra-
nean area, showed a positive growth between 1997
and 2007 (Wetlands International 2012). In 2012
a pair nested in Lake Takern, Ostergdtland, which
was the first confirmed breeding in Sweden (Spe-
cies Gateway/Bird 2013).

Fulmar Fulmarus glacialis

The nearest breeding occurrence of Fulmars is
found in southern Norway. Within Norway the
population trends varies, but stocks in southern
(Vest-Agder) and southwestern Norway (Roga-
land) show recent significant increases (SEAPOP
2014). Over the past 25 years, occasional nesting
attempts occurred in Denmark (DOF 2013). The
species appears to increase in several European
countries, but not in the UK (BirdLife International
2004). On the Swedish west coast down to northern
Skéne the species occurs fairly frequently mainly
in autumn, but no observations indicating nesting
have been reported (Species Gateway/Bird 2013).

Gannet Morus bassanus

The closest breeding sites to Sweden are in Nor-
way and Germany (BirdLife International 2004).
Population sizes are increasing in all Western Eu-
ropean countries where it occurs (BirdLife Inter-
national 2004). Given that the species now is fre-
quenting Swedish waters, especially off the West
Coast, during most of the year (Species Gateway/
Bird 2013), it is not unreasonable that there will
be establishment trials in Sweden. The lack of
obvious suitable nesting cliffs may be a limiting
factor, but it should be noted that the species has
established colonies also on small low islets with

bare rocks (c.f. Barrett 2008), a habitat present on
the Swedish west coast.

Pallid Harrier Circus macrourus

This species has its main distribution in Russia
where it has declined relatively sharply (BirdLife
International 2013). Despite this, several nests and
nesting attempts were reported in Finland during
the 2000s, where it is said to be increasing (Valka-
ma et al. 2011). In Sweden, the annual numbers of
observed Pallid Harriers during 2009-2012 varied
been between 42 and 200. In 2011, in the border
regions of Jamtland and Lapland (northwestern
Central Sweden), a summer record of a juvenile
suggested a successful nearby breeding.

Little Crake Porzana parva

The Little Crake occurs over much of Europe and
breed regularly in all the countries around the Bal-
tic Sea, apart from Sweden (Bird Life International
2004). The populations are said to decrease some-
what. The number of records in Sweden has varied
between zero and 5 in 1998-2012 (with an average
of 2.6; Species Gateway/Bird 2013).

Black-winged Stilt Himantopus himantopus

The Black-winged Stilt occurs over much of Eu-
rope and breeds at its closest in Poland and Germa-
ny (BirdLife International 2004). Occasional nest
records have been made in Denmark (DOF 2013),
the last in 2013 (DOFbasen 2014). The European
population is considered stable (Wetlands Interna-
tional 2012).

Marsh Sandpiper Tringa stagnatilis

This species has an eastern distribution in Europe
and the majority of the population breed in Rus-
sia. Marsh Sandpiper breeds in several countries
around the Baltic Sea, but in small numbers (Bird-
Life International 2004). The number of records in
Sweden increased from 1985 to the mid-2000s and
then decreased slightly. Between 2008 and 2012,
the number of annual records has varied between
15 and 26 (Species Gateway/Bird 2013). The first
breeding in Sweden was recorded in 2000 and after
that there have been a few more nesting attempts
(Species Gateway/Bird 2013).

Caspian Gull Larus cachinnans

The Caspian Gull has a south-eastern distribution
in Europe (BirdLife International 2013). The near-
est breeding population, as far as we know, is in
central Poland, where it is found in various types
of inland waters. In Poland the first nesting sites
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were found in 1981 and it has since expanded con-
siderably (Neubauer et al. 2006). Between 1997
and 2004 the annual population growth in Poland
was estimated to 33% and in 2004 as many as 480
pairs bred (Neubauer et al. 2006). In 2007, 800
pairs breed in Poland (Gwiazda et al. 2011), and
it is predicted that the population will continue to
increase (Gwiazda et al. 2011). The number of re-
cords has increased significantly in Sweden in re-
cent years. In 2012 as many as 1200 records were
made in Sweden, ten of which were ringed in Po-
land (Species Gateway/Bird 2013). To what extent
this increase is due to an actual increase in numbers
or that the bird watchers learned to better identify
the species, is unclear. There are no breeding re-
cords of this species in Sweden.

White-spotted Bluethroat Luscinia svecica cyane-
cula

White-spotted Bluethroats occur across Central and
Western Europe, where it breeds in reedbeds, scrub
areas and crop fields (Hagemeijer & Blair 1997), a
strikingly different habitat preference to that of the
nominate subspecies, Luscinia s. svecica, which
breeds in subalpine birch forests and alpine willow
areas. The West European population of L. s. cy-
anecula is presently increasing in numbers (Bird-
Life International 2004). In 1992 the first breeding
record of White-spotted Bluethroat in Denmark in
about 100 years was recorded. In 2007 the Danish
population was estimated at 105 pairs (DOF 2013).
However, over the past decade this subspecies has
not even been encountered yearly in Sweden (Spe-
cies Gateway/Bird 2013).

Lanceolated Warbler Locustella lanceolata

The Lanceolated Warbler is another eastern war-
bler that has expanded westwards in Europe the
last decades, from breeding grounds near the Ural
Mountains (Hagemeijer & Blair 1997). It has been
predicted by Jiguet & Barbet-Massin (2013) to
start breeding in northernmost Sweden until year
2100. There has been a slow increase in the num-
bers recorded in Finland, with 12 singing males in
2014 (Tarsiger 2014). In Sweden there are so far
only four singing males recorded, but indeed, all
have been found in the northern half of the country
(Species Gateway/Bird 2013). There are no breed-
ing records yet in either Sweden or Finland.

Establishment of new species in 1850-2050

Given that our estimates of future establishments
are reasonably accurate, the rate of establishment
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will increase substantially. In 1850-1969, 2.3 new
species per decade were established in Sweden,
and from 1970 to 2009, the figure was 2.5 species
per decade. The forecast for 2013-2050 is 2.9 new
species per decade (based on probable colonizers)
or 5.3 (based on probable and possible colonizers).
An increased immigration rate of new species into
northern Europe can indeed be expected (Barbet-
Massin et al. 2012). However, the models used by
Barbet-Massin et al. (2012) to create future distri-
butions have their potential limitations. Obviously,
the birds must be able to reach the new suitable ar-
eas. For example, montane and relatively sedentary
birds of central Europe must cross vast stretches of
lowland to reach the Scandinavian mountains.

Further, the expansion of a species into new ar-
eas may potentially lead to competition between
species that have not co-existed before, some-
thing the models did not take into account. There
are three potential scenarios: 1) stable coexistence
(which the Barbet-Massin et al. models assume), 2)
the colonizing species does not manage to establish
itself, or 3) the colonizing species out-compete the
established species. Accordingly, the future num-
ber of species in a given area may be overestimat-
ed.

Extinctions 2010-2050

We here choose a different approach compared to
that used in the analysis of potential future species
when presenting the results. Instead of categorizing
species in different classes (for example, probably
or possibly extinct in 2050), we treat a number of
species individually. We first look at the SDMS50
that predict extinction and then we discuss the
species that today are most threatened in Sweden.
Although history speaks against us, it is not obvi-
ous that any species will disappear from the Swed-
ish breeding avifauna by 2050. The reason is that
conservation measures will be taken for many of
the most threatened species. The taxa we consider
most at risk of extinction are the Lesser White-
fronted Goose Anser erythropus, the Baltic Dunlin
Calidris alpina schinzii, the White-backed Wood-
pecker Dendrocopos leucotos and the Tawny Pipit
Anthus campestris.

Extinctions according to SDM50

According to the SDMS50, eight species are threat-
ened with extinction by the year 2050. However,
we find it unlikely that any of them would be ex-
tinct in Sweden within the period. Of the eight spe-



cies, five are closely tied to water (see Method for
the problems associated with forecasts for these
species): Great Cormorant Phalacrocorax carbo,
Barnacle goose, Avocet Recurvirostra avosetta,
Sandwich Tern Sterna sandvicensis and Little Tern
Sternula albifrons. The first three species have
expanded in Sweden during the last decades (Ot-
tosson et al. 2012), as they have done over large
parts of Europe (BirdLife International 2004), and
we see no reason for the populations to collapse.
The Avocet, for example, has since the mid-1940s
increased its population in Western Europe fivefold
(Hotker & West 2005).

The latest estimate of the Swedish population
of Sandwich Tern is 460 pairs (Ottosson et al.
2012). The European population is considered to
be stable (BirdLife International 2013) and in the
Netherlands, which holds a large proportion of the
European population, there has been a moderate
increase between 1990 and 2011 (Netwerk Ecol-
ogische Monitoring 2012). In contrast, the Sand-
wich Tern has decreased with more than 20% in
Germany between 1980 and 2005 (Siidbeck et al.
2007). In Sweden the population halved between
1975 and the late 1990s, but then stabilized at
400-500 pairs (Swedish Species Information Cen-
tre, 2011d). Overall, we estimate that the future of
the Sandwich tern in Sweden is uncertain, but we
believe it is quite unlikely that the species is extinct
in Sweden in 2050.

The Little tern breeds with some 500 pairs in
Sweden (Ottosson et al. 2012), and the population
appears to have been stable since the early 1970s
(see Swedish Species Information Centre 2011e).
Although the European population as a whole de-
clined slightly between 1970 and 2000, it seems
as if the populations in countries close to Sweden,
with the exception of Poland, are stable (BirdLife
International 2004).

The other three species which according to the
models are predicted to disappear are Bar-tailed
Godwit Limosa lapponica, Collared Flycatcher
Ficedula albicollis and Arctic Redpoll Carduelis
hornemanni. In Sweden there are about 200 pairs
of Bar-tailed godwit breeding. They nest in the
willow zone of the montane tundra and the species
has slowly increased in both distribution area and
numbers (Ottosson et al. 2012). We find it unrea-
sonable that the habitat which Bar-tailed Godwit is
connected to would be missing in already 35 years.
There is also no trend data that show a decrease in
northern Europe. On the contrary, the population
has increased by 1.4% annually between 1989 and
2007 (Wetlands International 2012).

The Collared Flycatcher Ficedula albicollis is
another species that SDMS50 predicts to disappear
from Sweden, but this seems highly unlikely giv-
en the current situation. Collared Flycatcher has its
main distribution in Central Europe. From Poland
we have no population trend data, but in the Czech
Republic it increases in numbers (CSO 2013).
Also in the joint trend for Europe it is increasing
(BirdLife International 2013). And last but not
least, the species is currently expanding in Sweden.
For a long time it only bred on Gotland, but it is
now established also on Oland, where it is increas-
ing in numbers (Ottosson et al. 2012). However, its
African wintering distribution is predicted to be-
come greatly reduced in the 21st century as a result
of climate change (Barbet-Massin et al. 2009).

The Arctic Redpoll is a rare breeder on montane
tundra and in the upper mountain forest in north-
ernmost Sweden. The population size and dynam-
ics are poorly known, with an uncertain population
estimate of some 3800 pairs (Ottosson et al. 2012).
As far as known the populations in northern Fennos-
candia and Arctic Russia remained stable between
1970 and 2000 (BirdLife International 2004). As in
the case of Bar-tailed Godwit, we do not envision
that the habitats utilized during the nesting season
would be threatened already before 2050.

Critically Endangered species

Not surprisingly, the species treated in this section
are those who are already recognized as threatened
in Sweden. The species discussed below comprise
the six taxa that are categorized as Critically En-
dangered (CR) in the Swedish Red List (Gérden-
fors 2010) and one species, Tawny Pipit Anthus
campestris, which is classified as Endangered
(EN).

Lesser White-fronted Goose Anser erythropus

The Swedish population was estimated at 15-25
pairs in 2010. In Fennoscandia there were another
15-20 pairs, all in northern Norway (County Ad-
ministrative Board of Norrbotten 2011). Since
then, the Swedish population has declined, and the
current population is estimated to 8—12 pairs (N.
Liljebéck, pers. comm). The Swedish population
is derived largely from the reinforcements made in
1981-1999 (County Administrative Board of Norr-
botten 2011), and subsequently in 2009-2014. It
therefore seems likely that the species today would
have been extinct if it was not for these active meas-
ures. The Lesser White-fronted Goose has declined
dramatically in many parts of its range (BirdLife
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International 2013), which means that the Swedish
population is considered an isolate. Considering
this and the very low numbers, the species’ future
in the country is for the foreseeable future depend-
ent on conservation measures.

Baltic Dunlin Calidris alpina schinzii

The Baltic dunlin, which was previously common
in southern Sweden, has declined in numbers dra-
matically. Between 1990 and 2000, the Swedish
population decreased by 33% and between 2000
and 2008 with a further 50-60%. In 2008 the
Swedish population was down to 100 pairs, with
61 pairs on Oland (Swedish Species Information
Centre 2012b). It persists today only in grazed
coastal meadows. A sensitivity analysis for the
breeding population of Oland stock showed that
it would most likely disappear within 24 years
(Betzholtz et al. 2010). It has also been shown that
the small populations that exist along the Swedish
West Coast are threatened by genetic depletion
(Blomgqvist et al. 2010). The subspecies also de-
creases sharply in Germany (Siidbeck et al. 2007)
and Denmark (DOF 2013) and it is also in decline
in Poland (Chodkiewicz et al. 2013). We believe
there is a real risk that this subspecies will be ex-
tinct in Sweden before 2050.

Black-tailed Godwit Limosa limosa

Black-tailed Godwit numbers have fallen sharply
in Sweden and in 2009 the Swedish population
was estimated to 90 pairs, with 33 pairs on Oland
(Swedish Species Information Centre, 2011f).
During censuses on Oland in 2013, 53-55 pairs
were found (R. Ottvall, personal communication).
There is evidence that populations outside Oland
have decline further since 2009 (R. Ottvall, person-
al communication). The species also decreases in
Europe as a whole (Wetlands International 2012).
The action plan developed by the EU to improve
the situation of Black-tailed Godwit indicated hab-
itat deterioration in breeding areas as the single
most important factor for the European population
decrease (European Commission 2007). Given that
member states comply with the recommendations
given by the European Commission (2007), there
should be a future for the Black-tailed Godwit in
Sweden.

Barn Owl Tyto alba

Ottosson et al. (2012) estimated the Swedish popu-
lation to 10 pairs with most pairs on Gotland. It
occurs in open cultural landscape where it nests in
barns and similar buildings. Cold winters can re-
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duce the population significantly (Ottosson et al.
2012). The little stock in itself puts the species at
high risk of extinction. What speaks against that
the barn owl will disappear from Sweden is that
the species at present is increasing in Denmark
(DOF 2013), Germany (Siidbeck et al 2007) and
the Netherlands (Netwerk Ecologische Monitor-
ing, 2012). The population rise in Denmark is
explained by large amounts of nest boxes being
offered in recent years (DOF 2013). Lack of nest
sites is often given as an explanation for the spe-
cies decline in some areas (Swedish Species Infor-
mation Centre 2012c). Local groups of conserva-
tionists in southernmost Sweden now follow the
Danes’ example and put out nest boxes, but so far
without any measurable results.

Snowy Owl Bubo scandiacus

The Snowy Owl has a circumpolar distribution. Its
population density in a given area fluctuates with
the occurrence of lemmings, which forms the spe-
cies staple food during the breeding season (Cramp
1998). In Sweden it has been found breeding in
single years since the early 1970s, most recently in
2011 when three nests were documented. In 1978
several hundred pairs bred in the Visterbotten and
Norrbotten mountains (Swedish Species Informa-
tion Centre, 2012d). Climate change may pose a
future threat. Gilg et al. (2009) showed that the
forecasted future warmer summers in the arctic
environment may make lemming peaks less pro-
nounced, that they will occur less often and that
they may even be terminated. The future status of
the Snowy Owl in Sweden remains uncertain.

White-backed Woodpecker Dendrocopos leucotos

This rare woodpecker has declined dramatically in
numbers due to the decreasing number of old de-
ciduous trees in the forests (Swedish Species Infor-
mation Centre 2011g). The confirmed number of
breeding pairs in Sweden was one in 2012 (Strid
& Eriksson 2013) and two in 2014 (M. Svensson
pers. comm.), respectively. A species conservation
project currently conducts active steps to recreate
suitable habitat and release captive-bred individu-
als (Stighdll 2011). Without continued conserva-
tion measures there is an obvious risk that the spe-
cies will very soon cease to exist as a breeding bird
in Sweden.

Tawny Pipit Anthus campestris

The Tawny Pipit is linked to sandy heaths and
coastal dune areas in Sweden. It has declined
sharply in both Sweden and much of Western Eu-



rope (BirdLife International 2004). The species’
distribution in Sweden in recent years has been lim-
ited to Skane and Halland (Ottosson et al. 2012).
However, no breeding birds were found in Halland
in 2012-2014, despite active search (Species Gate-
way/Bird 2014). In Skane, the number of known
territories declined from 210 to 42 between 1983
and 2008 (Bergendahl 2009). Overgrown coastal
sand dunes have been identified as a reason for the
sharp decline in Sweden. Restoration of such areas
can certainly benefit the Tawny Pipit, but consider-
ing that the sharp decline in Sweden goes hand in
hand with a greater geographic reduction, there is
an obvious risk that the species will disappear from
the Swedish fauna.

Of the seven taxa for which we believe there is a
clear risk of extinction in Sweden until 2050, three
are the subject of specific conservation measures,
where captive breeding and assistance with nest
sites is included. The future of these species is
probably largely dependent on how enduring and
successful these projects will be.

For the Lesser White-fronted Goose, Baltic Dun-
lin, White-backed Woodpecker and the Tawny Pip-
it the future in Sweden looks particularly uncertain.

Establishment of species not naturally occurring
in Europe — alien species

The species discussed above all have their natu-
ral occurrence in Sweden or Europe. Below we
discuss the potential establishment in Sweden of
some escaped or introduced species established
in Europe, which may begin to breed regularly in
Sweden. We make no attempts to analyze the con-
sequences of such establishments, but only present
the species that may establish a breeding popula-
tion in Sweden.

Egyptian Goose Alopochen aegyptiaca

This species originally breeds in Africa. The Euro-
pean population of Egyptian Goose originate from
individuals that escaped from captivity. In Europe
it has its stronghold in the UK, Belgium, Nether-
lands and Germany (BirdLife International, 2013).
The breeding population in the UK is estimated at
1,100 pairs (Robinson 2005; updated December
2013), in Germany to between 2200 and 2600 pairs
(Bauer and Woog, 2008) and in the Netherlands,
where the first breeding was confirmed in 1967, to
10 000 pairs (Gyimesi & Lensink 2012). In Den-
mark the species bred at 7-8 sites in 2009 (DOF
2013). The total estimate for Western Europe is
>26 000 pairs (Gyimesi & Lensink 2012). The rap-

id population growth in the Netherlands probably
depends on the ample supply of fresh water adja-
cent to grasslands, a preferred habitat combination
(Gyimesi & Lensink, 2012).

The first reported sighting of Egyptian Goose
in Sweden is from 1999 (Species Gateway/Bird
2013). The first confirmed breeding was made in
Skéne 2004. Subsequently, two additional breed-
ings were confirmed (in 2006 and 2008; Spe-
cies Gateway/Bird 2013). According to the same
source, the numbers of spontaneous reports have
decreased since the peak year of 2007. If this is due
to a true reduction in birds present in Sweden or a
reduced willingness to report the species is unclear.
Sweden undoubtedly harbours suitable habitat to
be colonized by Egyptian Goose. Whether this
will happen depends on the actions performed in
Sweden and Europe to prevent further expansion
of the species. Notably, the exponential increase in
the number of breeding pairs that have taken place
in several countries after the species first was found
nesting (Gyimesi & Lensink, 2012) did not occur
in Sweden.

Mandarin Duck Aix galericulata

Since the males have a very spectacular appear-
ance, the species has long been a popular bird in
parks. The species is considered to be established as
a breeder in sex European countries (van Kleunen
& Lemaire 2014). The population in the UK, which
is Europe’s largest, was estimated in 1988 to 2300
pairs (Robinson 2005). According to NNSS (2014)
it is likely that the population has increased since
then. Also in Germany the species expands (Bauer
& Woog 2008).

Since the early 2000s there have been around
30-60 records of Mandarin Duck yearly in Sweden
and nearly every year occasional breeding attempts
have been reported (Species Gateway/Bird 2013).
As far as we know there are no measures taken in
Europe to prevent a further spread of the species,
which at least partly can be explained by the notion
that the ecological risks associated with the estab-
lishment of the species are low (Owen et al. 2006 ).
Given that no action is taken against an establish-
ment of Mandarin Duck in Sweden or elsewhere,
it seems likely that the species will become estab-
lished at least on a small scale. However, since the
species has been found in low numbers in Sweden
for at least 15 years without any significant in-
crease reported, there will probably not be a dra-
matic expansion of this species.
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Ruddy Duck Oxyura jamaicensis

The Ruddy Duck breeds in several Western Euro-
pean countries, but only in larger numbers in the
UK (Hagemeijer & Blair 1997). The whole of the
Western European population is probably derived
from seven individuals who were brought to the
UK in 1948 (Munoz-Fuentes et al. 2006). The Rud-
dy Duck is a major threat to the European sister
species the White-headed Duck Oxyura leucoceph-
ala. Because of this threat, intensive campaigns to
minimize the number of Ruddy Ducks in Europe
are in action (Hughes et al. 2006).

The years of 2003 and 2004 were the peak year
in terms of the number of observations in Sweden,
when six and nine individuals were reported (Spe-
cies Gateway/Bird 2013). In the early 2000s even
a few nesting records were made. Between 2009
and 2012, no observations were reported (Species
Gateway/Bird 2013). The efforts made in Europe
to minimize the number of Ruddy Ducks have
possibly influenced the situation in Sweden and it
presently seems unlikely that the species will es-
tablish itself in Sweden.

Rose-ringed Parakeet Psittacula krameri

The European populations descend from escaped
individuals. The species is now well established
in several southern and western European coun-
tries, where it is mainly found in parks in urban
environments, and it is expanding (DAISIE 2009).
The nearest occurrences are found in Germany, the
Netherlands and the UK. The number of records
has increased in Denmark, and it is not unlikely
that the species will become established in the Co-
penhagen area (DOF 2013).

During the 2000s, only a handful of records
have been made in Sweden (Species Gateway/Bird
2013). We do not find it likely that the species will
become established in Sweden in the foreseeable
future, but if it does establish in Copenhagen, fu-
ture establishment in Sweden cannot be excluded.

Conclusion

Following a slow and steady increase in the number
of bird species since the last ice age (Ericson & Tyr-
berg 2004), the number of species in the Swedish avi-
fauna has increased continuously also from 1850 un-
til today. During this period many species have been
lost, but the number of new species established was
three times as many. In addition, the rate of turnover
has been rather constant during the 160 years consid-
ered, which is remarkable given the powerful changes
occurring in the environment during all these years.
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A significant part of this report aims at forecast-
ing the future bird species establishments and ex-
tinctions in Sweden. We have strived to make this
as objectively as possible, based on habitat and
climate-based models and recent information from
surrounding countries. We categorized the poten-
tial newcomers into three categories: probable,
possible and conceivable. The placement of a spe-
cies in a given group can of course be discussed.
But the overall picture is not altered by that, or by
different conclusions about some threatened spe-
cies. Also in coming decades, the number of estab-
lishments will most likely exceed the number of
extinctions. As mentioned earlier, there are indeed
reasons to assume that the number of species in
Sweden will increase at an accelerating rate due to
global warming (Thuiller et al. 2005, Barbet-Mas-
sin et al. 2012).
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Sammanfattning

Utarmningen av arter pa jorden, bade globalt och
regionalt dr en stor frdga inom naturvdrden. Vi
presenterar hér vilka fagelarter och fagelraser som
mellan 1850 och 2009 antingen nyetablerat sig i
den svenska hickfagelfaunan eller upphort att vara
svenska héckfaglar. Dessutom forsoker vi forut-
sdga framtida etableringar och utdéenden fram till
ar 2050.

Var analys av nytillkomna och utdéda arter &r
gjord for tva tidsperioder. For perioden 1850-1970

forlitar vi oss helt pa den analys som gjordes av
Jérvinen & Ulfstrand (1980). For perioden 1970—
2009 har vi sammanstillt information frén olika
svenska fagelfaunistiska kéllor, inte minst Ottos-
son et al. (2012).

Vad giller forutsdgelserna for tiden fram till
2050 grundar vi oss pa resultat fran olika modeller
(s.k. Ecological Niche Models eller Species Distri-
bution Models). Dessa modeller bygger pa att man
utefter en arts miljo- och klimatkrav idag forsoker
forutsdga var artens utbredningsomrade kommer
att ligga 1 framtiden, givet att klimatet och miljon
fordndras 1 en viss riktning. De modellvédrden vi
har for Sverige kommer fran studien av Barbet-
Massin et al. (2012). I korthet kan deras metod
beskrivas enligt foljande: med utgangspunkt fran
ett ornitologiskt uppslagsverk (BWPi 2006) digita-
liserades och koordinatsattes utbredningsomradena
for 409 1 Europa hickande fagelarter (havsfaglar
exkluderade). Uppldsningen var pd 0,5° longitud
och latitud (0,5° latitud motsvarar ungefér 55 km).
Atta variabler (iven hir med upplésningen 0,5°)
som beskriver det nutida klimatet himtades fran
Climate Research Unit (http://www.cru.uea.ac.uk/
data). Habitatuppgifter (nio habitatstyper, upplds-
ning 0,5°), savdl nutida som framtida (ar 2050),
kom fran IMAGE 2.4 modellen (MNP 2006). For-
fattarna modellerade sjélva det framtida klimatet.
Detaljer om detta finns i ursprungspublikationen
(Barbet-Massin m.fl., 2012).

Utdver modellresultaten anvénde vi ocksé aktu-
ell information frén véra grannldander om arter som
minskar eller dkar i antal och utbredning (Tabell
1). Informationen fran de bada kdllorna samman-
vigdes ndr vi slutligen uppskattade de enskilda
arternas sannolikhet for etablering eller utdéende
i Sverige.

Mellan 1850 och 1969 etablerade det sig 28
arter/raser i Sverige (Jarvinen & Ulfstrand, 1980),
medan det forsvann nio arter. Detta kan jaimforas
med de tio arter/raser som tillkom och de tre ar-
ter som dog ut under den efterkommande perio-
den 1970-2009 (Figur 1, Tabell 2). Det innebér att
etableringstakten var 2,3 (1850-1969) respektive
2,5 (1970-2009) arter/raser per decennium. Ut-
doendetakten, 0,75 arter/raser per decennium, var
identisk de tva perioderna emellan (Figur 1, Tabell
3). Generellt dverstiger alltsé antalet nyetablerade
fagelarter i Sverige trefalt antalet utdoda arter un-
der perioden 1850-2009. Vi fann inga uppenbara
monster med avseende pa invandringsvédgar och
habitatspreferenser hos de arter som etablerade sig
mellan 1970 och 2009.

Framtidsscenariot stracker sig fram till ar 2050.
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Fram till dess anser vi det troligt att elva nya ar-
ter/raser etablerar sig (Figur 2, Tabell 4). Dessa
arter dr silkeshdger, dgretthiger, svarthuvad mas,
bidtare, hiarfagel, mellanspett, sydniktergal, cetti-
sangare, stippsangare, polyglottsangare och trad-
géardstradkrypare. For ytterligare nio arter/raser
anser vi det froligt att de etablerar sig (Figur 2,
Tabell 5). Dessa arter dr dvérgrordrom, natthéger,
purpurhéger, svart stork, skedstork, ormoérn, min-
dre skrikdrn, minervauggla och citronérla. Beaktas
endast de troligt tillkommande arterna innebar det
en framtida etableringstakt pa 2,9 arter per decen-
nium. Inkluderas dven gruppen av mojligt tillkom-
mande arter hamnar etableringstakten pd 5,2 arter
per decennium. Om var prognos ligger hyggligt
ratt kommer etableringstakten saledes att 6ka un-
der de nidstkommande decennierna. Det skulle i s
fall vara i linje med andra, mer geografiskt stor-
skaliga analyser som bland annat predikterar att
den globala uppvarmningen kommer att resultera
i 0kad invandring av arter till nordliga omraden
(Huntley et al. 2007, Barbet-Massin et al. 2012).
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De totalt sju arter/raser som enligt oss riskerar att
do6 ut innan &r 2050 dr samtliga sddana som idag
klassificeras som akut eller starkt hotade pa rodlis-
tan. Arterna/raserna ar fjéllgés, sydlig kdrrsnéppa,
rodspov, tornuggla, fjidlluggla, vitryggig hackspett
och faltpipldrka. Flera av arterna ingér i atgérds-
program och framtiden for dessa arter ar till stor
del beroende av hur framgéangsrika bevarandeat-
gérderna &r.

Vi analyserar ocksa sannolikheten for invand-
ring av fyra frimmande arter, som frén ett svensk
perspektiv dr relevanta att belysa, ndmligen nilgas,
mandarinand, amerikansk kopparand och hals-
bandsparakit. Av dessa ér det endast nilgadsen som
vi anser ha potential att etablera sig i ndmnvéirda
numerarer.

Vira prognoser ar sjdlvfallet behédftade med stor
osikerhet. Trots detta kdnner vi oss 6vertygade om
att monstret fran 1850-2009 kommer att upprepas
under de ndrmaste decennierna, det vill sdga att an-
talet nyetablerade arter klart kommer att dverstiga
antalet utddenden.
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Fluctuations and trends in the numbers of staging waterbirds in
south Sweden in September 1973-2013

Fluktuationer och trender hos rastande sjofdaglar i sodra Sverige i september

1973-2013

LEIF NILSSON

Regular September counts of staging waterbirds have
been undertaken annually in south Sweden since 1973
as a complement to the International Midwinter Counts
undertaken in January each year since 1967. The Septem-
ber counts aim to cover the population development of
staging waterbirds, especially relating to species that are
not wintering in the country. Between 150 and about 200
sites have been included in the calculation of the Septem-
ber indices, using the TRIM method. September indices
were calculated for 18 species. The trends over the entire
41-year period were significantly increasing for all but
five species (4nas platyrhynchos, Somateria mollissima
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and Mergus serrator decreasing, whereas Podiceps cris-
tatus and Fulica atra did not show any clear long-term
trend). The September indices were in good agreement
with the International Midwinter Counts and the winter
counts of the Swedish Bird Survey, but much less well
with migration counts at Falsterbo and breeding season
counts of the Swedish Bird Survey. For the last ten years
of the series, six species showed a significantly increas-
ing trend, whereas four species decreased.
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Introduction

In the mid-sixties it was realised that a coordi-
nated international effort was needed to monitor
population size and trends of waterfowl, and the
location and importance of their staging and win-
tering areas. This led to the organization of the In-
ternational Waterbird Census (IWC) with the first
International Midwinter Count in January 1967
(Atkinson-Willes 1969). January was chosen for
the census as the waterfowl are generally most
concentrated during the winter, most of them in
addition staying in the more densely populated
regions of Europe, where the chances to recruit
enough counters were relatively good. Sweden
has taken part since the start of the counts (Nils-
son 1975, Nilsson 2008).

Even if the January counts are the most suitable
for monitoring the total population sizes on a con-
tinental scale they do not reflect the use of different
sites in different countries during other times of the
year, when important local concentrations may oc-
cur. Some countries like the UK (Austin et al. 2014,
Owen et al. 1986) and the Netherlands (Hornman
2013) undertake monthly counts annually to cover
this aspect. In Sweden, monthly counts were run at

about 120-200 sites annually during 1959/1960—
1974/1975 (Nilsson 1968, 1976).

International counts in November, March and
September were introduced in 1969-1976 as a
complement to the midwinter counts (Nilsson
1977, 1980a, 1980b). In Sweden, only the Septem-
ber counts, started in 1973, were kept to cover the
changes and trends in the autumn staging popula-
tions (Nilsson 1980a). The geese were covered in a
special project, see Nilsson (2013a).

In the present contribution I will analyse the first
forty-one years of September counts of waterbirds
in south Sweden. The main emphasis will be on
the changes in numbers and especially to establish
whether there are any significant trends in these
populations. September indices for important wa-
terfowl species have regularly been published in
the annual reports and on the homepage of the project:
http://www.zoo.ekol.lu.se/waterfowl/index.htm).

Material and Methods

The International Waterbird Counts in Sweden as
in the other countries rely on voluntary counters,
which cover one or more counting units at the
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specified dates. Volunteers were originally recruit-
ed by contacting large numbers of bird watchers
and other people that could be interested, but also
via local bird clubs, bird magazines etc. In this way
a network of observers was built up, some sites
being covered by one or a few observers, whereas
bird clubs or other groups of counters together cov-
ered other areas. The national September counts
are organized in the same way as the International
Midwinter Counts (cf. Nilsson 2008 and references
therein).

The September counts cover a subset of the sites
and reference areas used in the midwinter count.
During the first years of the midwinter counts, the
observers freely selected the sites to be covered but
from 1986/1987 the counts for index calculations
were standardized and a representative selection
of larger coastal and inland areas (reference areas)
was covered each year to give the basis for index
calculations. These areas were built up of a number
of smaller counting units, which were counted sep-
arately. In addition to the reference areas, counts
from smaller sites spread over the country were
also collected for the index calculations. About
20-25 percent of the midwinter sites are included
in the September counts.

The September counts are organized on the
weekend with the Sunday closest to 15 September.
The week after is used as reserve period in case of
bad weather conditions during the main counting
date.

During the shore-based counts the observer cov-
ered the counting sector(s) either by walking the
shore line or from vantage points using telescope,
moving between vantage points as fast as possible
to minimize the effects of movements of the birds.
The counting sectors were normally covered with-
in the same day.

Population trends were calculated using TRIM
(TRends and Indices for Monitoring data; Panne-
koek & van Strien 2001), a statistical package de-
veloped especially for monitoring data of the kind
we have. TRIM analyses time series of counts with
missing observations using Poisson regression tak-
ing serial correlation and over-dispersion into ac-
count. We used the time-effect model” to estimate
overall trends as well as yearly indices. For more
information, see Pannekoek & van Strien (2001).
The index value was set to 1 for the year 2000.
Trends were calculated both for the whole for-
ty-one year period (called long-term trend) and for
the most recent ten years (called short-term trend).

The number of sites covered in different years
during the September counts is shown in Table 1.
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Table 1. Number of sites covered at the September
counts in different years, 1973-2013.
Antal lokaler inventerade vid Septemberinvente-
ringarna under olika dr, 1973-2013.

Year Total number of sites counted
Ar Antal inventerade lokaler

Coast Inland Total
1973 120 162 282
1974 327 717 1044
1975 333 231 564
1976 289 188 477
1977 283 185 468
1978 292 123 415
1979 177 111 288
1980 168 93 261
1981 168 65 233
1982 167 65 232
1983 130 80 210
1984 171 68 239
1985 164 64 228
1986 156 55 211
1987 136 58 194
1988 133 75 208
1989 142 61 203
1990 108 60 168
1991 118 57 175
1992 137 66 203
1993 147 72 219
1994 117 71 188
1995 124 62 186
1996 115 66 181
1997 108 65 173
1998 117 75 192
1999 110 63 173
2000 138 53 191
2001 116 72 188
2002 128 62 190
2003 130 57 187
2004 121 55 176
2005 125 61 186
2006 109 55 164
2007 116 45 161
2008 130 54 184
2009 135 48 183
2010 124 52 176
2011 137 34 171
2012 139 42 181
2013 108 16 124

During the first years a high number of sites were
covered, especially in 1974, when aerial surveys
were undertaken in some areas (cf. Nilsson 1980a),
but during the last 30 years 161-239 sites have
been covered annually. The sites have been distrib-
uted over the southern part of the country as shown



Figure 1. Map of south Sweden showing the sites included
in the calculation of September indices. Areas marked with
black (A-G) represent reference areas which have been
counted in the same way during the years.

A =Tylén - Falkenberg, B = Laholmsbukten, C = Skildervi-
ken, D =N Oresund, E = Lundékrabukten, F = Lommabuk-
ten and G = N Kalmarsund.

Karta 6ver sodra Sverige utvisande de lokaler som ingar i
berdikningarna av Septemberindex. De med svart markerade
omradena A-G representerar referensomraden, vilka rdk-
nats pd samma sdtt genom dren.

in Figure 1. Seven reference areas from the mid-
winter counts (six on the west coast and Oresund
and one on the east coast) have been covered in the
same way in September as at the midwinter counts.

The number of sites included in the index cal-
culations has varied between 136 and 192 for the
last thirty years (Table 1), being somewhat higher
during the first years of the survey. After 1982 the
proportion of index sites that were common with
the previous year has been lower than 80% in only
a few years.

Results

Below the trends and changes in numbers will be
presented and discussed separately for each spe-
cies. Indices are calculated for the whole of south
Sweden for eighteen of twenty species analyzed
in this paper. For two species, the marine offshore

scoters Melanitta, the actual counts in the six refer-
ence areas on the west coast are given instead of an
index. For some common species, totals for some
or all of the seven reference areas are presented
separately to elucidate regional variation. Separate
total counts are also given for three species that
have particularly impressive September popula-
tions in the two big bird-lakes Hornborgasjon and
Takern.

For information on total numbers counted of the
different species in different years see the annual
reports that can be downloaded from the homepage
http://www.zoo.ekol.lu.se/waterfowl/index.htm

Great Crested Grebe Podiceps cristatus (Figure 2)
In September, the Great crested Grebe is mostly
found on the inland lakes, but smaller numbers are
also found at the coasts. The species has normally
been quite well spread. There was no significant
long-term trend. During the first fifteen years there
was a decrease to an all-time low in 1987 fol-
lowed by fluctuations around a more or less stable
level, and after 2000 an increase to peak levels in
2004-2006. For the last ten years the trend was sig-
nificantly decreasing, in 2013 reaching almost the
same low level as in 1987.

Cormorant Phalacrocorax carbo (Figure 3)

The September indices for the Cormorant are most
representative for the west coast of Sweden includ-
ing the Oresund as the majority of Baltic Cormo-

i liceps cristatus
H:-0,2, NS | 10: -6,3, ***

A
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Azlvrewad’
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Figure 2. September indices for the Great crested Grebe Po-
diceps cristatus 1973-2013. The figures under the species
name gives trend data, H = whole series, 10 = last decade,
annual change in per cent over the period is given followed
by information on significance levels for the trends, NS =
not significant.

September index for skdggdopping 1973—-2013. Siffrorna un-
der namnet ger trenddata H for hela perioden, 10 = for den
senaste tiodrsperioden, ddrefter foljer procentfordndringen
under resp. period samt signifikansnivan for trenden, NS =
inte signifikant.
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Storskarv, Phalacrocorax carbo September 1200
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Figure 3. September indices for the Cormorant Phalacrocorax carbo 1973-2013 and the numbers counted in some reference
areas (Figure 1) 1973 — 2012. The figures under the species name in the index diagram gives trend data, H = whole series, 10
= last decade, annual change in per cent over the period is given followed by information on significance levels for the trends,
NS = not significant.

September index for storskarv 1973-2013 samt antalet inrdknade i ndagra referensomraden (Figur 1) 1973—-2012. Siffrorna
under namnet ger trenddata H for hela perioden, 10 = for den senaste tiodrsperioden, ddrefter foljer procentfordindringen
qréaéer resp. period samt signifikansnivan for trenden, NS = inte signifikant.
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Figure 4. September indices for the Heron Ardea cinerea
1973-2013. For more information see Figure 2.

b September index for higer 1973-2013. Se vidare Figur2.
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Figure 5. September indices for the Mallard Anas platyrhynchos 1973-2013 and the numbers counted in some reference areas.
For more information see Figure 3.
September index for grisand 1973-2013 samt antalet inrdknade i ndagra referensomraden. Se vidare Figur 3.
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rants occur in the archipelagoes which were not
adequately covered. The long-term trend showed a
significant increase, but the trend for the last decade
was decreasing after a peak around year 2000. The
Cormorant was common in the reference areas on
the west coast. In all areas except Lundakrabukten,
the numbers were low at the start of the counting
period and increased over the years. Lommabukten
showed a similar picture but the increase levelled
off earlier. Lundékrabukten did not show any trend
but only marked fluctuations. In the only reference
area studied on the east coast, very few Cormorants
were found during the first fifteen years. Numbers
during the last twenty years of the series varied be-
tween 200 and 600 with one larger count.

Grey Heron Ardea cinerea (Figure 4)

The indices for the Heron show a significantly in-
creasing long-term trend, whereas the trend for the
last decade was decreasing and significant. The Her-
on indices started to increase during the mild winters
after the cold winter in 1987 (before that we had a pe-
riod of shifting hard and mild winters). After 1990 the
numbers have fluctuated about a rather steady level
but with particularly low indices in 2010 and 2011,

which followed after two other hard winters. 2009
had the highest index for the species, after a mild
winter, but the index for 2013 was nearly as high.

Mallard Anas platyrhynchos (Figure 5)

The long-term September trend was significantly
decreasing. There was no clear trend during the last
decade. The number of Mallards counted in four refer-
ence areas on the west coast and the one on the east
coast showed much variation between the years. There
was a clear decrease during later years in three of them
but not in the other two. September 1985 had a very
high index due to unusually large numbers counted on
three different inland lakes in south Sweden.

Teal Anas crecca (Figure 6)

In contrast to the Mallard, the Teal showed a signifi-
cantly increasing trend both over the entire count-
ing period and during the last decade. However, the
significance of the long-term trend depends exclu-
sively on the increase during the last decade. Large
numbers of Teal were counted in three of the refer-
ence areas, two in Oresund and one in Skaldervik-
en. Numbers in all three areas showed much vari-
ation between years, and there was no significant

Kricka, Anas crecca September
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Figure 6. September indices for the Teal Anas crecca 1973—2013 and the numbers counted in some reference areas. For more

information see Figure 3.

September index for kricka 1973-2013 samt antalet inrdknade i nagra referensomrdden. Se vidare Figur 3.
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Bldsand, Anas penelope
H:4,4, *** | 10:-0,3, NS
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Figure 7. September indices for the Wiegon Anas penelope 1973-2013 and the numbers counted in some reference areas. For

more information see Figure 3.

September index for blisand 1973—-2013 samt antalet inrdknade i ndgra referensomrdden. Se vidare Figur 3

trend in any of them. There were several aberrantly
high peak counts in all three areas.

Wigeon Anas Penelope (Figure 7)

In contrast to the Mallard but similar to the Teal, there
was a significantly increasing long-term trend in the
numbers of staging Wigeons. For the last decade
there were marked fluctuations between years but
no significant trend. Larg numbers of Wigeon were
counted in three of the reference areas, in Skélder-

viken and in Lommabukten and Lunddkrabukten
in Oresund. In all three areas, there was a marked
fluctuation between years but in general counts were
higher in the latter part of the series both for Skélder-
viken and Lommabukten, whereas no such tendency
was found for Lundakrabukten.

Gadwall Anas strepera (Figure 8)
During the first twenty five years, the Gadwall was
a rare species in the protocols from the Septem-

Anas strepera,
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Figure 8. September indices for the Gadwall Anas strepera 1973-2013 and the numbers counted in two important bird lakes.

For more information see Figure 3.

September index for snatterand 1973-2013 samt antalet inriknade i tva viktiga fagelsjéar. Se vidare Figur 3.
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Stjartand, Anas acuta September
H: 3,5, *** | 10: 1,5, NS
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Figure 9. September indices for the Pintail Anas acuta 1973—
2013. For more information see Figure 2.
September index for stjcrtand 1973-2013. Se vidare Figur 2.

ber counts, but during the last fifteen years a very
marked increase was recorded, and both the long-
term trend and the trend for the last decade were
increasing and highly significant. This was espe-
cially marked at the two bird-lakes Hornborgasjon
and Takern, where hardly any were seen during the
first decades and no less than 2100 and 2600 were
counted in September in 2012, respectively. The
species was also more common on other sites in
the counts but numbers here were much lower.

Pintail Anas acuta (Figure 9)

Pintails were regularly found mostly in small num-
bers on a number of counting sites. In general less
than 100 Pintails were counted on the west coast
reference areas taken together, but there was much
variation between years. The maximum total for
these areas was 450. The long-term trend for south
Sweden was increasing and significant. No signifi-
cant trend was found for the last ten years.

Skedand, Anas clypeata September
H:2,2,%** | 10:4,7, *

25

. //
e Mo
A

VARV,

o
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

-

Figure 10. September indices for the Shoveler Anas clypeata
1973-2013. For more information see Figure.2.
September index for skedand 1973—-2013. Se vidare Figur 2.

Shoveler Anas clypeata (Figure 10)

The Shoveler was regularly found on the west coast
reference areas, mostly with annual totals less than
50 individuals for the five areas together. Totals of
more than 200 were noted in two years during the
entire series of counts. The indices showed a sig-
nificantly increasing trend both for the entire series
and for the last decade. However, the significance
of the ten year trend is exclusively due to the value
of 2013.

Tufted Duck Aythya fuligula (Figure 11)

Tufted duck were well distributed over the inland
sites and east coast areas. Marked fluctuations were
found between different years, but the long-term
trend was significant and increasing. Numbers were
small in the reference areas on the west coast, but
between 500 and >4000 were counted in different
years in the reference area in northern Kalmarsund.

Vigg, Aythya fuligula September
H:2,2, *** | 10: 2,4, NS
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Figure 11. September indices for the Tufted Duck Aythya fuligula 1973-2013 and the numbers counted in a reference area in

Kalmarsund. For more information see Figure 3.

September index for vigg 1973-2013 samt antalet inrdknade i ett referensomrade i Kalmarsund. Se vidare Figur 3.
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Brunand, Aythya ferina September
H: 5,0, *** | 10: 4,8, ***
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Figure 12. September indices for the Pochard Aythya ferina 1973-2013 and the numbers counted in two important bird lakes.

For more information see Figure 3.

September index for brunand 1973-2013 samt antalet inrdknade i tva viktiga fagelsjéar. Se vidare Figur 3.

Pochard Aythya ferina (Figure 12)

The trends were increasing and significant both for
the long-term period and, particularly, the last de-
cade. The Pochards were mostly concentrated to a
few (often one or two) sites with huge flocks in lat-
er years in addition to smaller numbers found in a
number of other lakes and coastal sites. During the
years before 2000, the large flocks were found in
Lake Tékern, maximum totals normally being less
than 5000. During the last decade large flocks also
appeared at Lake Hornborgasjon in some years. In
two years more than 20 000 were counted in Lake
Tékern, whereas peak totals at Lake Hornborgas-
jon were between 7000 and 8000 in two years.
Rather than as a linear increase the changes of this
species can more correctly be described as fluctu-
ations around a more or less steady level until a
marked increase started around year 2000.

Goldeneye Bucephala clangula (Figure 13)

The Goldeneye is a well spread species on both in-
land and coastal waters in September. The overall
indices show a significant increase over the entire
series. The trend for the last ten years was also sig-
nificantly increasing but it is markedly influenced
by one year with a very high index value. The
counts in the reference areas do not show any clear
trend over the period but only marked fluctuations
between years. Skdlderviken showed a slight ten-
dency to a decrease but the fluctuations between
years were quite marked also for this area.

Velvet Scoter Melanitta fusca & Common Scoter
Melanitta nigra (Figure 14)

The two scoters are mostly to be found in offshore
waters and are normally seen only in small num-
bers in the counts undertaken from the shoreline.

One exception is the southern part of the Kattegat,
where large flocks of both species are found with-
in distances that normally can be covered from the
shore in Laholmsbukten and to a smaller extent in
Skilderviken. During the early years of the Sep-
tember counts large flocks were found in Laholms-
bukten. In the following years numbers were much
smaller, but during the last few years more scoters
were once again found in the area. The Velvet Sco-
ter was the most common species during the first
years, whereas the Common Scoter was the most
common species in the later years.

Eider Somateria mollissima (Figure 15)

The Eider indices showed a significantly decreas-
ing long-term trend. If different time periods are
considered there was an increase during the first
ten to twelve years followed by a marked decrease.
The indices for the last ten years do not show any
significant change. The Eider totals for the seven
reference areas show much variation between years
but in general there is a decreasing tendency in all
of them with the exception of Lundakrabukten.

Red-breasted Merganser Mergus serrator (Figure
16)

During the first years until 2004, the indices for the
Red-breasted Merganser indicated marked fluctua-
tions around a decreasing trend, and the trend for
the entire period is also significantly negative. No
significant trend was found for the last ten years.

Goosander Mergus merganser (Figure 17)

The overall indices show a weak but significantly
increasing long-term trend. There was no signifi-
cant trend for the last decade.
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Knipa, Bucephala clangula September
H: 0,6, *** | 10: 4,7, ***

o

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

500

450 Bucephala clangula
Laholmsbukten
200

150

100
SRt
o L1

1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012

400

350

300

250

600

500

400

300

200

100

Bucephala clangula
Skélderviken

800

700 Bucephala clangula
Lundékrabukten

600

500

400

300
0
| | il

1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012

1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012

350

250

200

150

Bucephala clangula
Lommabukten

350

300 Bucephala clangula
N. Kalmarsund

250

200

150

100

il I
L. L

1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012

1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012

Figure 13. September indices for the Goldeneye Bucephala clangula 19732013 and the numbers counted in some reference
areas. For more information see Figure 3.
September index for knipa 1973-2013 samt antalet inrdknade i ndagra referensomrdden. Se vidare Figur 3.
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Figure 14. Total number of Velvet Scoters Melanitta fusca
and Common Scoters Melanitta nigra counted on the refe-
rence areas of the west coast during the September counts
in 1974-2012.
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Ejder, Somateria mollissima September 4000
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Figure 15. September indices for the Eider Somateria mollissima 1973-2013 and the numbers counted in some reference
areas. For more information see Figure 3.

September index for ejder 1973—-2013 samt antalet inrdknade i nagra referensomrdden. Se vidare Figur 3.
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Smaskrake, Mergus serrator September
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Figure 16. September indices for the Red-breasted mergan-
ser Mergus serrator 1973-2013. For more information see
Figure 2.

September index for smaskrake 1973—2013. Se vidare Figur 2.
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Figure 17. September indices for the Goosander Mergus
merganser 1973-2013. For more information see Figure 2.
September index for storskrake 1973-2013. Se vidare Figur
2.
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Figure 18. September indices for the Mute Swan Cygnus
olor 1973-2013 and the numbers counted in some reference
areas. For more information see Figure. 3.

September index for knélsvan 1973—-2013 samt antalet in-
rdknade i nagra referensomrdden. Se vidare Figur 3.



Séngsvan, Cygnus cygnus, September
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Figure 19. September indices for the Whooper Swan Cygnus
cygnus 1973-2013. For more information see Figure 2.
September index for sangsvan 1973-2013. Se vidare Figur 2.

Mute Swan Cygnus olor (Figure 18)

The overall indices show a significantly increas-
ing trend over the entire series, whereas the counts
during the last ten years show no significant change.
In the reference areas the counts show marked an-
nual fluctuations. A decreasing tendency is seen for
the latter part of the period in Skélderviken and for
the entire period in Lundakrabukten.

Whooper Swan Cygnus cygnus (Figure 19)

The Whooper Swan showed a significantly in-
creasing trend both for the entire series and for the
last decade. The increase started after the cold 1987
winter and before that the indices showed a low
and more or less steady level.

Coot Fulica atra (Figure 20)

Large concentrations of Coot have been found in
early autumn on Lake Tékern with between 25 000
and 30 000 counted in September 1973. Large
concentrations of Coot have been a regular feature
in this lake over the years even if there is a large
variation between years. During the latter part of
the period, the newly restored Lake Hornborga-
sjon also was the site for large concentrations. The
counts on these two lakes are very sensitive to
wind conditions. In years with hard winds on the
days with counts, a large proportion of the Coots
can be overlooked behind vegetation. The nation-
al indices do not show any significant long-term
trend. During the first years of the series the indices
were high, followed by a marked drop to a very
low level in 1985-1988 related to the very cold
winters 19709, 1982, 1985 and 1987, when there
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Figure 20. September indices for the Coot Fulica atra 1973-2013 and the numbers counted in some reference areas. For more

information see Figure 3.

September index for sothéna 1973—-2013 samt antalet inrdknade i nagra referensomrdden. Se vidare Figur 3.
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was a high mortality among wintering Coot. The
level for the indices remained low for a number of
years, but then there was a recovery starting in the
late 1990s. However, the population has declined
again in recent years, so the trend for the last ten
years was significantly decreasing. Large numbers
of Coot were found in two of the reference areas
in Oresund, Lommabukten and Lundékrabukten.
In both areas high numbers were counted during
the first years followed by a marked decrease and
low counts for a number of years. In Lommabukten
there was a marked increase again to high counts
for a number of years followed by a decrease
during the last few counts. This increase was not
so marked in Lundakrabukten, but there were some
years with somewhat higher counts during the last
few years.

Discussion

September indices have been calculated for 18
different waterbird species. Of these species 13
showed a significantly increasing trend over the
whole series of 41 years of counts, whereas three
species showed significant decreases. In the short
term (the last 10 years) six species showed signifi-
cantly increasing trends, four were decreasing and
the others did not show any clear trend. For both
the Cormorant and the Heron the long-term trends
were significantly increasing but the short-term
trends were decreasing.

The trends in a large proportion of the staging
waterbird populations as shown in the September
indices presented here indicate either a genuine
change in numbers in the populations from which
the early autumn staging flocks emanate or chang-
es in the staging pattern that might be related to
changes in the migration pattern of waterbirds as a
response to climate change and a general warming
in northern Europe. The effects of climate change
on the distribution of wintering waterbirds are well
established through the analysis of the results of
the International Midwinter Counts (Lehikoinen et
al. 2013, Nilsson 2008). The general warming of
northern Europe can also affect the timing of mi-
gration and the use of different staging areas as has
been established for different goose species (Nils-
son, 2011, 2013a, Nilsson et al 2013). If there are
such changes in the timing of the autumn migration
also in the waterbirds discussed here, this could
influence the number of staging birds counted in
south Sweden during the September counts and
thus influence the indices discussed here.

Besides the September waterbird counts present-
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ed here (and the International Midwinter Counts
discussed in detail by Nilsson 2008, see also Nils-
son 2014 and Table 2) there are two other monitor-
ing programs that provide trend data for the species
discussed here. The Swedish Bird Survey (SBS)
provides three sets of indices, i.e. point counts and
fixed-route counts for breeding birds and point
counts for wintering birds (Green & Lindstrom
2014; see also www.zoo.ekol.lu.se/birdmonitoring)
and Falsterbo Bird Observatory provides counts of
migratory birds at Falsterbo in the autumn (Kjellén
2013; also http://www.falsterbofagelstation.se).
The September trends for staging waterbirds as
presented here are compared with the trends from
these other sets of trend data (Table 2).

The comparison of the long term trends with the
other monitoring programs gave the following re-
sult. The comparison with the migration counts at
Falsterbo could be made for 14 species. The trends
agreed for five species and disagreed for one spe-
cies (Goldeneye) whereas in the other eight species
the trends were non-significant in one or both of
the series. The comparison with the SBS breeding
season point counts could be made for 15 species
with agreement of trends in five and disagreement
in two (Mallard and Tufted Duck) whereas one or
both trends for the other eight species were non-sig-
nificant. With the IWC midwinter counts 15 species
could be compared with ten trends that agreed and
three that disagreed (Mallard, Eider and Red-breast-
ed Merganser) whereas two trends were non-signifi-
cant in September. In the comparison, with the SBS
winter point counts, 12 species could be included.
Trend agreement was found for nine and disagree-
ment for two species (Mallard and Eider); two spe-
cies had non-significant trends in one of the series.
In conclusion, the best agreements were found with
the two midwinter counts whereas the agreement
with the two breeding bird counts and the migra-
tion count was less good. One species, the Mallard,
stands out as the September index disagreed with
that from all the other series. The Eider index dis-
agreed with both the other winter counts.

Among the species discussed here, two species,
the Mallard and the Tufted Duck, showed differ-
ent long-term trends for the September counts and
the SFT breeding season point counts, whereas this
was the case for one species, the Goldeneye, in the
comparison with the Falsterbo migration counts.
In these cases changes in the migration pattern
might be involved. In contrast to these differences
five species for both comparisons showed similar
trends indicating that the indices reflect real chang-
es in the populations.



Table 2. Trends in the number of waterbirds in Sweden according to different monitoring programs: (1) the Inter-
national Waterbird Counts (IWC) in September (present contribution), (2) the IWC midwinter counts (Nilsson
2014), (3) the counts of autumn migration at Falsterbo Bird Observatory (Kjellén 2013), (4) the point counts of
breeding birds in the Swedish Bird Survey (SBS; Green & Lindstrom 2014), (5) the SBS fixed route counts of
breeding birds, and the SBS point counts of wintering birds. Increasing (+) and decreasing (-) trends are marked
with a sign if significant. * P<0.05, ** P<0.01 and *** P<0.001, NS = no significant trend.

Jamforelser av trender i antalet vattenfaglar i Sverige enligt olika inventeringsprogram: (1) Internationella sjo-
fagelinventeringen (IWC) i september (denna uppsats), (2) midvinterinventeringen inom IWC (Nilsson 2014),
(3) rdkningar av héstflyttande faglar vid Falsterbo fagelstation (Kjellén 2013), (4) inventering av punktrutter
under hdickningstid inom Svensk Fageltaxering (SFT; Green & Lindstrom 2014), (5) inventering av standard-
rutter under héckningstid inom SFT) och (6) inventering av punktrutter vintertid inom SFT. Okande (+) och
minskande (-) trender markeras med tecken om signifikanta. . * P<0.05, ** P<(0.01 och *** P<0.001, NS =

inte signifikant.

Long-term trends

Short-term trends

September Autumn Breeding Midwinter Midwinter September Breeding
wc migration point counts  ITWC point counts wcC fixed routes
1975-2013 1973-2012 1975-2013 1967-2014 1975-2013 2004-2013 2000-2013
Podiceps cristatus NS NS ko ) NS
Phalacrocorax carbo R K kK R % ok
Ardea cinerea Rk 4k ok e k ke
Anas platyrhynchos SRk NS HHE* HHEF HHEF NS +*
Anas crecca kel NS NS sk ok %
Anas penelope kE kR NS ok NS NS ko
Anas strepera R ke Sk
Anas acuta HRAE Sk NS
Anas clypeata ik E Rk ok
Aythya fuligula S NS % e ok NS ks
Apythya ferina ek NS NS Sk e e
Bucephala clangula ko ok NS ok s e x
Melanitta fusca +* _® NS
Melanitta nigra HHEE A NS
Somateria mollissima Sk NS Sk ok +* NS NS
Mergus serrator SRk NS NS HHEF NS NS NS
Mergus merganser +* NS NS Ak Ak NS NS
Cygnus olor +HEE NS +¥* HHEE HHEE NS NS
Cygnus cygnus HREE ko ks Sk Sk 4% I
Fulica atra NS NS Rk NS sk NS

The short term trends are less well in agreement
than the long-term ones. Fourteen species can be
compared. Nine of them show non-significant
trends in one of the series. The trends that are sig-
nificant in both series agree in two and disagree in
three species. It is likely that ten years is a period
that is too short for the large inter-annual variations
to permit revelation of significant trends unless
they are very dramatic.

In the Cormorant and the Heron, both the long-
term September indices and the point counts show
significantly increasing trends. On the other hand,
the short-term September trends were decreasing
as was the trend from the Fixed-routes for breeding
herons. For the Heron at least this could probably
be related to the cold winters in 2010 and 2011, the
species being sensitive to cold winters. The trends
for the Cormorant reflect the general increase of
the Cormorant populations in Sweden and other
countries.

In the dabbling ducks, significantly increasing

trends were found both for the long-term Septem-
ber indices and in the number of migrants at Fal-
sterbo for the Wigeon, Pintail, Shoveler and Gad-
wall. In the Wigeon and the Pintail there were no
clear trends in the short-term indices. The Mallard
showed a significant decrease in the long-term Sep-
tember indices, whereas the Teal showed increasing
trends both long-term and short-term. There was
no clear tendency in the Falsterbo counts for these
two species. The breeding bird indices showed an
increase in the Mallard for both the Point counts
and the Fixed-routes, whereas there was a decrease
in the Fixed-route index for the Teal.

The general tendency for the Mallard in the re-
gion is an increase (Dalby et al. 2013). The staging
Mallards in south Sweden may be of both local ori-
gin and from areas further to the northeast. It is pos-
sible that the general tendencies to an earlier spring
have changed the timing of breeding and indirectly
the timing of autumn migration thus causing the
observed trend in staging September numbers.
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For the smaller diving ducks, the long-term Sep-
tember trends were significantly increasing as were
the short-term trends except for the Tufted Duck.
The number of Goldeneyes passing Falsterbo on
migration showed an opposite trend, which might
be related to changes in the migration pattern, a
higher proportion of the Goldeneyes staying for a
longer period in the country. It was expected that
the increasing trend for the Goldeneye in the Sep-
tember counts should also be reflected in the breed-
ing bird surveys, but the long-term Point-counts
did not show any trend, whereas the Fixed-routes
showed a decrease.

The Eider was one of the three species show-
ing a significantly decreasing long-term trend. The
same trend was found in the Point counts (Table 2).
These trends reflect the general trend of a marked
decrease in the Eider populations of the Baltic re-
gion (Ekroos et al. 2012). No short-term trends
were found for the Eider.

Both swan species show increasing trends, the
Whooper Swan for all indices shown in the com-
parison in Table 2, whereas increasing trends were
found in the long-term September indices and the
Point counts for the Mute Swan. Another species
covered by both the September counts and the
breeding bird surveys is the Coot. This species
shows a similar picture both during the breeding
season and in the September counts..

The January indices on the other hand mostly
show significantly increasing trends (Nilsson 2008,
2013b, 2014). The winter point counts in Sweden
(Green & Lindstrom 2014) show a similar picture
for the waterbirds. The increases in January totals
for a number of waterbirds is mostly due to chang-
es in the distribution in relation to milder winters
(Lehikoinen et.al. 2013), but the increases can of
course also be a combination of changed winter
distribution in relation to milder winters and a gen-
uine population increase.
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Sammanfattning

Under mitten av 1960-talet insag man att det kriv-
des samordnade insatser for att folja trenderna i de
olika andfagelbestanden samt for att faststélla vik-
tiga omraden for de olika arterna, varfoér man star-
tade de internationella midvinterinventeringarna i
januari 1967 (Atkinson-Willes 1969). Januari val-
des for att andfaglarna under denna manad vistades
i de tdttbefolkade delarna av Europa och var som
mest koncentrerade, vilket underldttade invente-
ringarna. Sverige har varit med i dessa inventering-
ar sedan starten 1967 (Nilsson 1975, 2008, 2013b).

For att tdcka situationen under andra delar av
sdsongen organiserades ocksd under ndgra ar rak-
ningar i november, mars och september (svenska
referenser se Nilsson 1977, 1980a, 1980b). Sep-
temberinventeringarna, som startade 1973, har se-
dan fortsatts varje dr for att ge underlag for att f6lja
de rastande sjofagelbestanden i landet under den
tidiga hosten. Ursprungligen omfattade de inter-
nationella sjofagelinventeringarna dnder och sva-
nar, men arturvalet utokades senare till att ocksa
omfatta lommar, doppingar, higer, storskarv och
sothona. Alla dessa arter ingér i septemberinven-
teringen. Géssen ingar ocksd i de internationella
midvinterinventeringarna och &r dessutom foremal

for speciella gasinventeringar under hosten. Resul-
taten fran dessa inventeringar har publicerats tidi-
gare (Nilsson 2013a).

I denna uppsats analyseras de forsta fyrtioen
arens inventeringar av rastande sjofaglar i Sverige
i september. Huvudvikten &r att belysa fordndring-
arna i antal mellan olika ar och speciellt att belysa
den ev. forekomsten av langtids (hela perioden)
och korttidstrender i bestdnden av olika rastande
sjofagelarter i sodra Sverige. Septemberindex for
olika arter publiceras regelbundet i arliga rapporter
som bl.a. gar ut till deltagarna och kan ocksé ater-
finnas pd projektets hemsida med detaljer fran de
arliga inventeringarna: http://www.zoo.ekol.lu.se/
waterfowl/index.htm

Material och metoder

Andféagelinventeringarna i Sverige liksom i dvriga
lander baseras helt pa frivilliga observatdrer, som
técker en eller flera rdkningsenheter vid de aktuella
inventeringarna. Genom aren har det byggts upp ett
nétverk av observatdrer och grupper av observato-
rer som varje ar ticker sina inventeringsomraden.
Septemberinventeringen genomfors veckoslutet
nidrmast den 15:¢ med de ndrmaste dagarna som
reservtid.

Efter de forsta arens inventeringar delades den
svenska kusten in i rdkningssektorer som var sa
valda att de l4tt kunde éterfinnas i falt och inte var
storre &n att man kunde riakna dem fullstdndigt un-
der en och samma dag. Vanligen kunde en invente-
rare ticka flera enheter. I samband med midvinter-
inventeringarna pa 1980-talet etablerades ett antal
referensomraden, vilka tacktes pa ett standardiserat
sdtt varje ar. Sju av dessa omraden inventeras ocksa
1 september vartill kommer ett antal mer spridda
inventeringslokaler (Figur 1).

Populationsindex for de olika arterna har berdk-
nats enligt TRIM-metoden (Pannekoek & van Stri-
en (2001). Metoden dr densamma som anvénds av
Svensk Fageltaxering (Green & Lindstrém 2014).
I tidigare rapporter och publikationer berdknades
index som kedje-index, varfor en del skillnader kan
foreligga, mellan denna publikation och tidigare.

Inventeringarnas tickning under senare ar visas
i Figur 1, medan antalet inventerade lokaler under
olika ar framgar av tabell 1. Under de forsta aren
inventerades nagot fler lokaler dn senare, speciellt
1974 (Nilsson 1980a), da vissa delar flyginvente-
rades.
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Resultat

Septemberindex for sddra Sverige har kunnat be-
riknas for 18 olika arter och presenteras i en serie
diagram for de olika arterna bade for hela serien
(41 ar) och for de senaste 10 aren Totalt sett visade
13 arter signifikanta dkande trender i langtidsindex
for september, medan tre arter visade signifikanta
nedatgaende trender for samma period. Nar det
géller korttidstrenden var sex arter 6kande, medan
fyra arter visade en minskande trend.

Langtidsserien visar ingen klar trend for skédgg-
doppingen (Figur 2), medan arten minskat under
den senaste tiodrsperioden. Storskarv och hager
(Figur 3, 4) visade 6kande trender for hela serien,
medan bada arterna minskade den senaste tioarspe-
rioden. For hdgern torde detta formodligen kunna
hénforas till de kalla vintrarna 2010 och 2011.

Samtliga simédnder utom grdsanden visade sig-
nifikanta okande langtids trender (Figur 5 - 10),
medan korttidstrenderna 6kade for tre av arterna.
Okningen var mest markant for snatteranden som
endast noterades i enstaka individ vid de forsta sep-
temberinventeringarna, men som fran ar 2000 6kat
markant som rastare, sirskilt pa de stora fagelsjo-
arna Takern och Hornborgasjon (Figur 8).

De tre sma dykénderna vigg, brunand och kni-
pa visade alla signifikant 6kande langtidstrender
(Figur 11-13). Okningen var sirskilt markant
for brunanden, dir septembersummor om mer dn
20000 individ noterats vid Takern vissa ar (Figur
12).

Béda de havslevande dykinderna, ejder (Figur
15) och smaskrake (Figur 16), visade signifikant
minskande langtids trender, medan korttidstrender-
na inte visade ndgon klar bild. Déremot férekom
svérta och sjoorre i ndgorlunda antal endast i La-
holmsbukten och i viss man Skilderviken. Antalet
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rastare varierade markant mellan olika &r (Figur
14).

Béde knolsvan och sangsvan visade signifikant
okande langtidstrender (Figur 18, 19). Daremot vi-
sade sothonan ingen klar langtidstrend (Figur 20).

Diskussion

Som framgétt ovan visade 13 av de 18 undersokta
arterna signifikant 6kande langtids trender, medan
tre arter minskade och tva inte visade nagon klar
langtidstrend. for tre arter visade korttidstrenden
en nedgang, som troligen kan forklaras av ett par
kalla vintrar under perioden.

De trender som diskuterats hér kan jamforas med
trenderna for samma arter frén tvd andra overvak-
ningsprogram. 1) Svensk Fageltaxering med punkt-
inventeringar sommar och vinter samt standardrut-
ter under héckningstiden ((Green & Lindstrom
2014 se ocksd www.zoo.ekol.lu.se/birdmonitoring)
samt 2) de regelbundna flyttfagelrakningarna vid
Falsterbo (Kjellén 2013, http://www.falsterbofa-
gelstation.se ). I flertalet fall visar jamforelserna
mellan septemberindex och de andra programmen
liknande trender dven om det forekommer en del
skillnader (Tabell 2). Salunda minskar grasandens
septemberindex, medan nagon sadan tendens inte
finns 1 strdcksiffrorna. Déremot visar index frdn
punktinventeringarna pa sommaren en signifikant
6kning. Denna skillnad mellan de bada dataserier-
na kan kanske forklaras av dndrade flyttningsvanor
i samband med att klimatet under vintern och varen
blivit varmare.

Vinterindex (bade sjofagelinventeringarna och
punktrutterna) visar for de flesta arter signifikant
Okande trender, vilket torde kunna relateras till de
mildare vintrarna under senare ar.
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Hybrids between Bar-headed Goose Anser indicus and Snow Goose

Anser caerulescens

Hybrider mellan stripgds Anser indicus och sndgds Anser caerulescens

JORN LEHMHUS & C. G. GUSTAVSSON

Very few hybrids between Bar-headed Goose Anser in-
dicus and Snow Goose Anser caerulescens have been
described in the literature. In this article we give a mor-
phological description of such hybrids, based on 35 indi-
viduals which we either observed ourselves or found pic-
tures of on the Internet. Some hybrids were rather similar
to Bar-headed Geese and others more closely resembled
intermediate phase Snow Geese. General colouration,
details and distinguishing features are described in the
text together with photos. The yearly numbers of hy-
brids increased over time. This may be due to an actual
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increase in number of individuals, but may also reflect
an increased interest in observing and reporting hybrids.
Many hybrids were initially reported as something else,
and there is therefore presumably under-reporting also in
registers without photographs. We hope the information
in this article will facilitate correct reporting.
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Introduction

Hybridization between bird species has been
thought to be uncommon, but several publications
in the last decades have demonstrated that this
is not true (e.g. Grant & Grant 1992, McCarthy
2006, Randler 2000, 2004, Gillham & Gillham
1996, 2002, Kampe-Persson & Lerner 2007). In
fact, according to an overview by Grant & Grant
(1992) about every tenth bird species has produced
hybrids, and more than 40% of the species in the
order Anseriformes have produced at least one hy-
brid. The detectability of hybrids differs depend-
ing on the species involved and may influence the
number of observations of individual hybrid com-
binations (Randler 2004). Hybrid geese are often
not easily identified and may even pass undetected,
especially if plumage traits are close to one of the
parent species. This applies also to the hybrid com-
bination we intend to discuss in the following.

It is our impression that images of hybrids be-
tween Bar-headed Goose Anser indicus and Snow
Goose Anser caerulescens have become increas-
ingly common on the Internet over the recent
few years. As already indicated, these birds were
however often classified as something else, usu-

ally as either of the parent species. This points to
the problem that the reference literature on this
type of hybrid is scarce. The existence of hybrids
between Bar-headed Goose and Snow Goose has
been reported by some authors (McCarthy 2006,
Kampe-Persson & Lerner 2007, Rowell et al. 2004,
International Zoo Yearbook 1970, 1973, 1976 and
1979), but we are aware of only one article which
describes a proven hybrid, in that case the female
offspring of a male blue phase Snow Goose and
a female Bar-headed Goose (Tornelli 1984). That
article also includes a black and white photograph
of the hybrid.

The aim of this article is to give an overall mor-
phological description of what we consider to be
hybrids between Bar-headed Goose and Snow
Goose and to compare the number of observations
of such birds to some general reporting parameters.

Material and methods

The material comprises our own observations to-
gether with all “presumed” hybrids between Bar-
headed Goose and Snow Goose which we could
find on the Internet. The term “presumed” is here
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used in the sense that there were clear signs of the
involvement of both Bar-headed Goose and Snow
Goose, but no indication of alternative parent spe-
cies being involved. The photo archives of Art-
portalen (http://www.artportalen.se/birds/default.
asp, http://www.club300.se/Gallery/Gallery.aspx),
Rapporteringssystem for fugler (http://artsob-
servasjoner.no/fugler), Tarsiger (http://www.tar-
siger.com/home/index.php?lang=eng), and Netfugl
(http://www.netfugl.dk/pictures.php?) were sys-
tematically checked for pictures of such birds
under the headings “Hybrids” (any), “Bar-headed
Goose”, “Snow Goose” and “Oddies”.

All 35 birds which we considered to be hybrids
between Bar-headed Goose and Snow Goose (and
when applicable also the Internet source) are pre-
sented in Appendix 1 in a way which will allow
the readers to form their own opinions on them and
also expand the number of accessible illustrations
beyond what can be enclosed in this article.

A number of photographers kindly allowed us to
use their photographs. Together with our own pic-
tures these are used to illustrate the typical features
of these presumed hybrids between Snow Goose
and Bar-headed Goose.

Results
Description of the hybrids — General colouration

The colouration and pattern of the presumed hy-
brids between Bar-headed Goose and Snow Goose
is very variable, but in general they exhibit some
resemblance to Bar-headed Geese and to so-called
blue phase, or intermediate Snow Geese. An exam-
ple is the hybrid between male blue phase Snow
Goose and female Bar-headed Goose from Italy
(Tornielli 1984), but as the Snow Goose parent was
a blue phase bird this is not surprising. Also, this
is a single example and does not describe the full
variability. However, there are other birds with ex-
tensive white colouration on flanks, neck or scapu-
lars indicating that the Snow Goose involved may
have been a white phase bird (Figures 1-5). Never-
theless, these birds still show greyish areas on the
body and coloured tertials with some resemblance
to the tertials of blue phase Snow Geese (Figures
1-5). This indicates that also hybrids involving
white phase Snow Geese may resemble blue phase
Snow Geese, a point that will be addressed in the
discussion.
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Greater coverts and tertials

Greater coverts and tertials in Bar-headed Geese
are broad, straight and uniformly light grey with
a thin whitish fringe (Figure 6). In Snow Geese,
these feathers are slender and more pointed, the
greater coverts also down-curving. In white phase
Snow Geese the tertials and greater coverts are all-
white. In blue phase Snow Geese these feathers
show a dark, blackish centre and a broad white or
grey edge (Figure 7).

Tertials and greater coverts of presumed hy-
brids between Bar-headed Goose and Snow Goose
resemble the tertials and greater coverts of blue
phase Snow Goose in pattern and colouration, al-
though the pattern may be slightly more blurred.
Greater coverts and tertials both show a broad
white or grey fringe and a darker centre in the
hybrids, similar to blue phase Snow Geese (Fig-
ure 1-5 and 8-14). The dark centre of the greater
coverts, and sometimes also the tertials, can be
less dark than in blue phase Snow Geese tertials
(Figures 1, 4 and 89 (the lighter bird in the lat-
ter two figures)). Greater coverts and tertials are
more slender and more pointed than in Bar-headed
Geese, though in many cases still broader than in
Snow Geese (Figures 1-3, 5 and 10). Another dif-
ference to pure Snow Geese is that in most hybrids
the greater coverts are only slightly down-curving,
or not down-curving at all (Figures 1-5 and 8-11).
But exceptions with strongly down-curving greater
coverts are also known to occur (Figure 12).

Mostly the hybrids’ tertials and greater coverts
are very long (e.g. Figures 1-5 and 12), cover-
ing the secondaries and therefore resembling both
Snow Geese and Bar-headed Goose in this regard.
In a few cases, only the tips of the secondaries may
be visible (Figures 8 and 11). In other Anser geese,
like Greylag Goose Anser anser or Greater White-
fronted Goose Anser albifrons, the secondaries are
less completely covered by the greater coverts.

Scapulars

In blue phase Snow Geese, scapulars are dark grey
and slightly darker towards the tip (Figure 7). In
Bar-headed Geese these feathers are light grey with
a white edge (Figure 6).

In most hybrids these feathers are intermedi-
ate grey, in general lighter than in blue phase
Snow Geese and darker than in Bar-headed Geese
(Figures 1-5 and 8-11). Unlike blue phase Snow
Geese, the scapulars have a pale edge (Figures
1-5 and 8-11), but not always as white as in Bar-



headed Geese. This results in a more obvious scaly
pattern in these hybrids, unlike the more uniformly
dark grey blue phase Snow Geese, and the more
uniformly pale grey Bar-headed Geese. Very rare-
ly dark birds show no pale edges to the scapulars
(Figures 8-9).

Undertail coverts

In Bar-headed Geese, white phase Snow Geese and
also in many blue phase Snow Geese undertail cov-
erts are white, similar to those of other Anser geese
except Emperor Goose Anser canagicus. In the hy-
brids, the undertail coverts are also generally white
(Figures 1-5 and 10-12). However, in some blue
phase Snow Geese the undertail coverts are dark
grey. This is occasionally also found in some dark
hybrids (Figure 9), indicating that in such cases the
Snow Goose parent most likely was a blue phase
bird.

Head and neck pattern

The typical head and neck pattern of Bar-headed
Goose is seen in Figure 6. In white phase Snow
Geese, head and neck are all-white, whereas in blue
phase Snow Geese dark feathers are found on the
neck, sometimes reaching the crown. The amount
of dark feathers on head and neck is variable.

The head and neck are all-white in some hybrids
like in white phase Snow Geese (Figures 2-3). In
others the pattern is close to some blue phase Snow
Geese, with some dark feathers on the crown and
the hindneck (for example Figures 13 and 17). But
there are also birds that show a Bar-headed Goose-
like pattern with well developed bars (Figures 5,
89 and 16). Several birds have the white stripe
typical for Bar-headed Geese running down the
sides of the neck (Figures 45 and 8—11). In some
hybrids the white stripe down the sides of the neck
is markedly shortened and does not reach as far
down (Figure 12) as in Bar-headed Goose.

Bare parts — bill

In Bar-headed Geese, the bill is yellowish orange
and has a black nail. There is no “grinning patch”
(Figure 6). In Snow Geese, the bill is pink and
shows a pronounced grinning patch with black cut-
ting edges of the mandibles (Figure 7). Towards
the base, the bill of Snow Geese can have a slight
orange hue.

In most hybrids, the bill is pale orange or yel-
low orange, often becoming pinkish towards the

tip (Figures 3—5, 8 and 16). A few hybrids have a
more orange bill colouration close to that in Bar-
headed Goose, e.g. the bird in Figures 10 and 17.
In many birds no obvious grinning patch is visible
(e.g. Figure 18), or only a weak grinning patch can
be seen (e.g. Figure 16). Only in a few birds a grin-
ning patch is slightly more pronounced (e.g. Figure
17), but never as pronounced as in Snow Geese. In
all birds observed so far, the cutting edges of the
mandibles are at least partly black (e.g. Figures 1,
4,9, 11-12 and 16-18), but this is often not visible
in birds with closed bills. The nail can be pale as in
Snow Goose (Figure 18), black as in Bar-headed
Goose (Figure 17) or partly pale and partly black
(Figure 16).

Bare parts - legs and feet

The legs are yellowish orange in Bar-headed Geese
and pink in Snow Geese. Depending on light, the
leg colour in hybrids may show many shades be-
tween the pink of the Snow Goose and the yellow-
ish orange of the Bar-headed Goose (Figures 1-4
and 8). In some hybrids the legs may look more
pink than orange (Figure 13), but they can also
appear pale orange (Figure 14). There are even
hybrids with legs appearing darker and deeper or-
ange than the yellowish orange legs of Bar-headed
Goose (Figures 12 and 15).

Numbers of birds

The hybrids in this material are presented in Ap-
pendix 1, which also includes observation date,
location, primary classification and Internet ad-
dresses of pictures. There has been an increasing
number of hybrid pictures during the last two years
and when our own observations are added, there
was a substantial increase in 2011.

Discussion

Hybrids between Bar-headed Goose and Snow
Goose should be rare according to the literature.
McCarthy (2006) gives reference to one bird which
reached juvenile age (Steklenev 1993) and to a few
reports on breeding in captivity (five more refer-
ences including Tornielli 1984 and International
Zoo Yearbook 1970, 1973, 1976 and 1979). In four
articles that count the numbers of goose hybrids,
the total numbers of this species combination were
estimated to be 1 individual among 210 hybrids in
Great Britain 2000 (Rowell et al. 2004) and 1 indi-
vidual among totally 310-327 hybrids in Sweden
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2005 (Kampe-Persson & Lerner 2007), whereas
two other studies reported no such hybrid in Great
Britain 1991 (Delany 1993) and in Germany 1998
(Randler 2000).

The 35 individuals which we have listed in Ap-
pendix 1 should therefore be regarded as a large
material. Nonetheless, there seem to be additional
hybrids which are not photo-documented and/or
reported as something else. One indication that
under-reporting should be suspected in not photo-
documented birds is the rather high rate of initial
misclassifications (Appendix 1). This underlines
the value of pictures to substantiate field observa-
tions.

The number of hybrids included in Appendix 1
increased over time. This may have several rea-
sons, such as that the number of hybrid individuals
has increased, but also that the interest to observe
and report hybrids may have increased (Randler
1999, Kampe-Persson & Lerner 2007). The mark-
edly increased number of hybrids in 2011 was
largely driven by our own observations.

Comparison with other hybrid geese

The presumed hybrids between Bar-headed Goose
and Snow Goose described here show very high
variability in colouration and pattern. Higher varia-
bility in hybrids than in the parent species is known
also from other goose hybrids, e.g. Greylag Goose
with Barnacle Goose Branta leucopsis (Gustavs-
son 2009), Greylag Goose with Canada Goose
Branta canadensis (Lehmhus 2010) and other
hybrid Anatidae (e.g. hybrids between two Anas
species, (Lehmhus 2011)). In this cross between
Bar-headed Goose and Snow Goose, the variability
may be further increased due to the fact that the
Snow Goose has two colour phases, the blue and
the white phase.

The hybrids resemble blue phase Snow Geese,
as they have greyish areas on the body and great-
er coverts, and tertials with a blue phase Snow
Goose-like pattern, something that is not present
in other geese (except the rare blue phase Ross’s
Goose Anser rossii) (compare e.g. Madge and Burn
1988). But in several cases extensive areas of white
are shown on flanks, belly or back. Such hybrids
may well have had a white phase Snow Goose as
parent, or a bird that had the alleles for the white
phase colouration. Cooke and Coach (1968) stud-
ied Snow Goose colour morphs, their interaction
and the inheritance of colouration. Mainly assorta-
tive mating occurred, but there was the possibility
of a white colour phase bird pairing with a blue
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colour phase phenotype, resulting in intermediate
birds showing white areas on the body (Cooke &
Cooch 1968). The same phenomenon occurs also
in other hybrids of white phase geese (Snow Geese
or Ross’s Geese) with none-white geese of the gen-
era Anser and Branta (e.g. Shoftner et al. 1979, and
some photos from the web). Such hybrids often
show some resemblance to blue phase Snow Geese
or intermediate Snow Geese. This indicates that the
white colouration seems to be partly overcome by
genes for dark colouration from the other species.
In Lesser Snow Goose (Anser c. caerulescens), the
plumage polymorphism is associated with varia-
tion in the melanocortin-1 receptor (MC1R) gene
with the degree of melanism correlating to the
number of copies of variant MCIR alleles (Mundy
et al. 2004). Already Cooke and Coach (1968) and
later Mundy et al. (2004) note that there are not
only the two phases described as blue and white,
but also different intermediate birds with varying
amounts of white on the body. The mechanism in
hybrids can not be clarified here, but it may be as-
sumed that the general mechanism is similar in oth-
er, non polymorphic geese, even though no white
variants exist in those. However, this may explain
the occurrence of dark feathers in hybrids even if
the snow goose involved was a white phase, but
not why tertial pattern and greater covert pattern
resemble Snow Geese in the hybrids.

Especially tertial pattern and pattern of greater
coverts of the hybrids indicate that some informa-
tion on the pattern of Blue Geese must be present
also in white phase birds. The juvenile pattern of
tertials and greater coverts of pure white phase
Ross’s Geese or Snow Geese also suggests this, as
it is a pale shadow of the Blue Goose tertial and
greater covert pattern (compare e.g. Madge and
Burn 1988, Sibley 2003). Tertials and greater cov-
erts of hybrids from a white phase Snow Goose or
Ross’s Goose with a coloured species often resem-
ble tertials of blue phase geese in that these tertials
have white or pale grey edges and a dark centre.
Ross’s Geese are nearly exclusively white phase
birds and the closest relative to Snow Goose. One
example of a hybrid expressing a Blue Goose ter-
tial and greater covert pattern is a hybrid of Ross’s
Goose and Barnacle Goose observed at Cley, Eng-
land (Figure 19). Another example is a hybridisa-
tion of Ross’s Goose and Emperor Goose in captiv-
ity, described by Shoffner et al. (1979). Those birds
also showed a Blue Goose tertial and greater covert
pattern and various patches of white over the body.
In the authors’ experience in crosses of white phase
Snow Goose or Ross’s Goose with Anser geese, the



blue phase-like colour pattern in the tertials, and
additionally in the greater coverts, is even more
marked than in crosses with Branta geese. As the
presumed Bar-headed x Snow Goose hybrids also
show this pattern with the dark centre and the pale
edges in their tertials, it is likely that Snow Goose
or Ross’s Goose parentage is involved. Many of
the hybrids show at least a weak grinning patch and
they have some degree of black cutting edges of
the mandibles. In our opinion, this only leaves the
conclusion that the hybrids involve Snow Goose as
one parent.

The Bar-headed Goose influence is also ob-
served in varying combinations with Snow Goose
traits, as the detailed descriptions have shown.
Apart from the head pattern in some birds, there is
the white stripe running down the neck sides, the
pale orange tones in bare part colouration and the
black bill nail. Bar-headed Goose is the only spe-
cies showing an orange bill with a black nail. Other
Anser geese have either a coloured bill with pale
nail, a partially black bill (the Bean Goose Anser
fabalis group), or an all black bill (compare e.g.
Madge and Burn 1988). Moreover, the coloured
feathers of these hybrid birds appear in shades of
grey, and are not brownish as most other Anser
geese are (compare e.g. Madge and Burn 1988).
This is a further indication that Snow Goose (dark
grey in the blue phase) and Bar-headed Goose
(pale grey) are the parent species.

But sometimes other Anser goose hybrids are ob-
served that clearly also show a Bar-headed Goose
parentage by their characteristic head pattern.
These hybrids differ from the hybrid type described
above in that they never show the rather long, more
pointed tertials (resembling those of Snow Geese)
and never show white or partially white flanks. One
such other hybrid type is described here for com-
parison. We consider these geese to be probable
hybrids between Bar-headed Goose and Greylag
Goose. Such birds are darker grey than Bar-headed
Geese, but paler and greyer than Greylag Geese.
Three different birds presumed to be this cross are
shown in Figures 20-22. The leg colour varies from
a pinkish orange (Figure 20) to bright orange (Fig-
ures 21-22). The bill is orange (Figures 21-22), in
some birds changing to a pinkish colouration short-
ly before the bill tip (Figure 20). The nail is black
(Figures 20-22), similar to Bar-headed Geese. The
bill is often stronger than in Bar-headed Geese,
but not as massive as in Greylag Geese. The head
and neck pattern is dark grey, or grey-brown and
dirty white, and therefore less bright and less con-
trasty than in Bar-headed Geese (Figures 20-22).

The front can be white, grey or with mixed whitish
and grey feathers. The extension of white onto the
neck varies between individuals (Figures 20-22).
The forewing is paler than the body colouration,
similar to Greylag Geese (Figure 20). The tertials
are shaped like in Greylag Geese and Bar-headed
Geese and are grey-brown with a thin white edge
(Figure 22).

Conservation aspects

Species of the genus Anser are closely related ac-
cording to several authors (Gonzalez et al. 2009,
Ruokonen et al. 2000). Therefore, even in the wild
the occurrence of hybrids in Anser geese is not sur-
prising. Hybrids of the Snow Goose with the close-
ly related Ross’s Goose have been observed in the
wild and described in detail and mixed pairs have
been reported (Trauger et al. 1971). Hybrids of
the Bar-headed Goose with grey Anser geese have
been occasionally reported from the wild range of
the species (Hornskov 2008: http://www.netfugl.
dk/trip_reports/asia/OBC2008report_JHornskov.
pdf).

Hybrids between Bar-headed Goose and Snow
Goose are intrageneric Anser hybrids and should
as such be suspected to be fertile. This possibility
is supported by the observation in Kiel (Germany)
of a pair of one hybrid and one apparently pure
Bar-headed Goose accompanied by a third bird
(Figures 23-24) which was rather similar to Bar-
headed Geese, but which still had some features
which seemed to be derived from Snow Goose and
which therefore was suspected to be a backcross
Bar-headed Goose x (Bar-headed Goose x Snow
Goose). At the same location, also other hybrids oc-
curred which were compatible with what one would
expect in trigen hybrids between a Bar-headed
Goose x Snow Goose hybrid and a domestic Swan
Goose Anser cygnoides f. domesticus (Lehmhus
2011; http://www.flickr.com/groups/hybridbirds/
discuss/72157602197084567). Fertility of hybrids
between Bar-headed Goose and Snow Goose would
also be in line with our observations of other fer-
tile intrageneric Anser goose hybrids, such as Em-
peror Goose x blue phase Snow Goose producing
backcrosses with Emperor Goose (Figure 25 and
Lehmhus J. 2009-2012 (http://www.flickr.com/
groups/hybridbirds/discuss/72157622611286979)
and a fertile presumed Swan Goose Anser cyg-
noides * Snow Goose hybrid which had a gosling
in pair with a Barnacle Goose (Dreyer & Gustavs-
son 2010). A presumed hybrid between Bar-headed
Goose and Greylag Goose is also believed to be
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Figure 1. Hybrid between Bar-headed Goose and Snow Goose, in
several aspects resembling the blue phase Snow Goose in Figure 7.
The grey colouration is darker than in Bar-headed Geese but lighter
than in blue phase Snow Geese. The neck has dark and white feathers
mixed, except for a stripe of white feathers down the neck at each
side. White flanks, indicating the Snow Goose involved was the white
phase or an intermediate phase. One partner of pair A. 16 August
2011, Schrevenpark, Kiel, Germany. Photo: J6rn Lehmhus.

Hybrid mellan stripgas och snégas som i flera avseenden paminner
om bla morf av snégas. Den gra firgen dr mérkare dn pa stripgds
men dndd ljusare én pa bld morf av snégds. Halsen har en blandning
av mérka och vita fjddrar med undantag for ett strak av vita fidadrar
liings halsens sidor. Vita flanker indikerar att den inblandade snoga-
sen kan ha varit av vit eller intermedidr morf. Ena partnern i par A.
16/8 2011, Schrevenpark, Kiel, Tyskland.

Figure 2. Hybrid between Bar-headed Goose and Snow Goose. The
grey colouration is darker than in Bar-headed Goose but still lighter
coloured than in blue phase Snow Goose. The bill has a black nail
as in Bar-headed Goose and some black on cutting edges of mandi-
bles. The tertials and greater coverts have a pattern resembling those
of blue phase Snow Geese, but are broader. White flanks, indicating
the Snow Goose involved was the white phase or an intermediate
phase. 16 August 2011, Schrevenpark, Kiel, Germany. Photo: Jorn
Lehmhus.

Hybrid mellan stripgds och snogds. Den grd fargen dr morkare dn
hos stripgds men ljusare dn hos bld fas av snogds. Néibbnageln dr
svart som hos stripgds och det finns ett inslag av svart ldngs nibb-
kanterna. Tertialer och stérre tickare paminner om bld fas av snogds,
men dr bredare. Vita flanker tyder pad att snogdsfordldern var av vit
eller intermedidr fas. 16/8 2011, Schrevenpark, Kiel, Tyskland.

Figure 3. Hybrid between Bar-headed Goose and Snow Goose. This
is the whitest of the hybrids in our material and it was part of one of
two pairs consisting of two hybrids. At that location alltogether eight
hybrids occurred. 16 August 2011, Schrevenpark, Kiel, Germany.
Photo: Jorn Lehmhus.

Detta dr den vitaste av hybriderna mellan stripgds och snogas i vart
material och den ingick i det andra paret bestaende av tvd hybrider
i Kiel, Tyskland. Sammantaget fanns pa denna lokal dtta hybrider.
16/8 2011.

Figure 4. Hybrids between Bar-headed Goose and Snow Goose. Two
birds from Bavaria with an appearance closer to Snow Goose at a first
glance, but too pale grey and with the white stripe along the sides of
the neck which is part of the Bar-headed Goose pattern. 15 November
2011, Stempflesee, Augsburg-Haunstetten, Germany. Photo: Gunter
Hasler.

Tva hybrider mellan stripgds och snégas fran Bayern med utseende
ndrmre snogdsens, men alltfor blekgra och med den vita rand lings
halsens sidor, som dr en del av stripgasmonstret. 15/11 2011, Stemp-

flesee, Augsburg-Haunstetten, Tyskland.



Figure 5. Hybrid between Bar-headed Goose and Snow Goose. Here
the head and neck pattern is very Bar-headed Goose-like, but the
black stripes are mixed with white feathers. Also the flank is partly
white and the tertials and greater coverts resemble a blue phase Snow
Goose. 21 March 2010, Rainbow Point, Holt Bay, Blagdon Lake,
United Kingdom. Photo: Nigel Milbourne.

Hybrid mellan stripgds och snégds. Huvudets teckning liknar hér
mycket stripgdsens men de svarta striporna dr blandade med vita
fiadrar. Flankerna dr delvis vita och tertialer och storre tickare lik-
nar bld morf av snégds. 21/3 2010, Rainbow Point, Holt Bay, Blag-
don Lake, Storbritanien.

Figure 6. Bar-headed Geese, 16 August 2011, Schrevenpark, Kiel,
Germany. Photo: J6rn Lehmhus.
Stripgdss, 16/8 2011, Schrevenpark, Kiel, Tyskland.

Figure 7. Blue phase Snow Goose, 16 August 2011, Schrevenpark,
Kiel, Germany. Photo: Jorn Lehmhus.
Bld morf av snogas, 16/8 2011, Schrevenpark, Kiel, Tyskland.

Figure 8. Two hybrids between Bar-headed Goose and Snow Goose
which seem to be pair bonded. One of these is the darkest hybrid in
this material, similar in darkness to blue phase Snow Geese. The head
of the dark bird is Bar-headed Goose like but with fairly broad bars.
The tertials have a blue phase Snow Goose like pattern, but more
washed out. The bill colouration and the long white stripe down the
sides of the neck indicate Bar-headed Goose genes. 18 March 2012,
‘Weston-in-Gordano, North Somerset, United Kingdom. Photo: Paul
Chapman.

Tva hybrider mellan stripgds och snogds som verkar ha bildat par. En
av dessa dr den morkaste av hybriderna i detta material, lika mork
som bld fas av snogds. Huvudet pa den morka fageln dr stripgdslik-
nande men med ganska breda stripor. Tertialerna har monster som
hos bld fas av snégas men mera urtvittat. Nabbfirgen och den langa
vita randen lings halsens sidor tyder pa stripgdsursprung. 18/3
2012, Weston-in-Gordano, North Somerset, Storbritannien.
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Figure 9. The same two hybrids between Bar-headed Goose and
Snow Goose as in Figure 8. The dark hybrid shows grey undertail co-
verts, a feature only shown in Emperor Goose and in some blue phase
Snow Geese. Also this is the only bird in the material without pale
trailing edges to the scapulars. 18 March 2012, Weston-in-Gordano,
North Somerset, United Kingdom. Photo: Paul Chapman.

Samma tva hybrider mellan stripgas och snogds som i Figure 8. Den
mérka hybriden har graa undre stjdrttickare, ett drag som bara ses
hos kejsargds och bld fas av snégds. Detta dr ocksd den enda fageln
i materialet som inte har ljusa kanter pa skapularerna. 18/3 2012,
Weston-in-Gordano, North Somerset, Storbritannien.

Figure 10. Hybrid between Bar-headed Goose and Snow Goose. This
is a rather dark hybrid but with white flanks. No bars in the head pat-
tern but the white stripe on the neck sides that is typical for Bar-head-
ed Goose. June 2005, Schleswig, Germany. Photo: Sonke Morsch.
Hybrid mellan stripgds och snogas. Detta dr en ganska mork hybrid
men med vita flanker. Inga stripor pa huvudet men det vita strdaket pd
halsens sida dr typiskt for stripgas. Juni 2005, Schleswig, Tyskland.

Figure 11. Hybrid between Bar-headed Goose and Snow Goose. One
of the darker hybrids in this material. It has from some distance an ex-
tremely Bar-headed Goose like head and neck pattern but also tertials
with a Snow Goose like pattern and a darker appearance than Bar-
headed Geese as well as deep orange feet. 26 January 2012, Ahus,
Sweden. Photo: Carl Gunnar Gustavsson.

Hybrid mellan stripgds och snogds. En av de morkaste av hybriderna
i detta material. Den har pad lite avstand extremt stripgdsliknande
huvud och hals men dven tertialer med snogasliknande monster och
ett morkare intryck dn stripgds samt djupt orange fotter. 26/1 2012,
Ahus, Sverige.

Figure 12. This picture shows tertials and greater coverts of a hybrid
between Bar-headed Goose and Snow Goose in comparison to those
in Greylag Geese. The tertials and greater coverts of this hybrid are
strongly curved, very Snow Goose like. In this bird the legs are bright
orange. 27 December 2011, Velp, De Bronkhorst, the Netherlands.
Photo: André den Ouden.

Denna bild visar tertialer och storre tickare pa en hybrid mellan
stripgas och snogas i jimforelse med dem pad gragdss. Pd denna hy-
brid dr tertialer och stérre tickare starkt krokta och mycket snogas-
liknande. Benen dr pd denna fagel klart orange. 27/12 2011, Velp, De
Bronkhorst, Nederlinderna.



Figure 13. Hybrid between Bar-headed Goose and Snow Goose. The
leg colour in this hybrid is clearly pinkish, contrasting with a mainly
pale orange bill. 15 November 2011, Stempflesee, Augsburg-Haun-
stetten, Germany. Photo: Gunter Hasler.

Hybrid mellan stripgas och snégds. Benen dr pa denna hybrid tydligt
skdra i motsats till den huvudsakligen orange néibben. 15/11 2011,
Stempflesee, Augsburg-Haunstetten, Tyskland.

Figure 14. One of the Bar-headed with Snow Goose hybrid pairs. In
both birds from this pair legs and bill appear pale pinkish orange. In
one bird the nail is pale, in the rear bird the nail is partly black. Ter-
tials and greater coverts are very long with a pattern like blue phase
Snow Goose. 16 August 2011, Kiel, Germany. Photo: Jorn Lehmhus.
Ett av stripgds-snogds-hybridparen. Bdda faglarna i detta par har
blekt rosa-orange ben och nébb. Den ena fagel har blek nibbnagel,
den andra (bakre) delvis svart ndbbnagel. Tertialer och storre ticka-
re dr mycket ldnga med en teckning liknande bld fas av snogds. 16/11
2011, Kiel, Tyskland.

Figure 15. Hybrid between Bar-headed Goose and Snow Goose. The
leg colour in this hybrid is rather orange, mallard-like. 24th January
Ahus, Sweden. Photo: Carl Gunnar Gustavsson.

Hybrid mellan stripgdas och snogds. Benfirgen dr pd denna hybrid
ganska orange och grisandlik. 24/1 2012, Ahus, Sverige.

Figure 16. Hybrid between Bar-headed Goose and Snow Goose. The
same bird as in Figure 11 and 15. The bill has a very much reduced
grinning patch, but black cutting edges and a partly pale nail as a
heritage from the Snow Goose parent. The upper mandible is mainly
pale pink, but with a pale yellow orange area around and behind the
nostrils. 26 January 2012, Ahus, Sweden. Photo: Carl Gunnar Gus-
tavsson.

Hybrid mellan stripgas och snogas. Samma fagel som pa Figure
11 och 15. Nibben har en mycket reducerad “grinning patch” men
svarta néibbkanter och delvis blek nibbnagel som arv fran snégds-
foréldern. Ovre néibbhalvan dr huvudsakligen rosa men med blekt
gulorange omrdde omkring och bakom ndsborrarna. 26/1 2012,
Ahus, Sverige.
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Figure 17. The same hybrid between Bar-headed Goose and Snow
Goose as in Figure 10. The bill has a reduced grinning patch and
black cutting edges as a heritage from the Snow Goose parent and
orange bill and black nail from the Bar-Headed Goose parent. Schles-
wig, Germany. Photo: Sonke Morsch.

Samma hybrid mellan stripgds och snégas som pa Figure 10. Nabben
har en reducerad “grinning patch” som arv frdan snogasfordldern
och néibbkanterna dr svarta. Schleswig, Tyskland.

Figure 18. This is the same hybrid between Bar-headed Goose and
Snow Goose as in Figure 3. It has no grinning patch, pale nail, but
edges of lower and upper mandible show some black. Kiel, Germany,
August 2011. Photo: Jorn Lehmhus.

Samma hybrid mellan stripgds och snégds som i Figure 3. Den har
ingen “grinning patch”, blek nidbbnagel men lite svart pa nibbkan-
terna. Kiel, Tyskland, augusti 2011.

Figure 19. Probable hybrid between Ross’s Goose and Barnacle Goo-
se with presumed parents. 3 January 2011, Cley, United Kingdom.
Photo: Dave Appleton.

Trolig hybrid mellan dvirgsnogds och vitkindad gds med fordldrar.
3/1 2011, Cley, Storbritannien.

Figure 20. For comparison a hybrid between Greylag Goose and Bar-
headed Goose. Uniform greyish bird with pale forewing as in Grey-
lag Goose and a pattern resembling Bar-headed Goose on head and
neck, but grey fronted. 21 May 2009, Darmstadt Vivarium, Germany.
Photo: Joachim S. Miiller.

For jamforelse en hybrid mellan grdagds och stripgds. Jamnt grdaktig
fagel med ljus framvinge som pd gragds och ett monster som pamin-
ner om stripgds pd huvud och hals, men fronten dr grd. 21/05 2009,
Darmstadt Vivarium, Tyskland.



Figure 21. For comparison another hybrid between Greylag Goose
and Bar-headed Goose. Pale grey with brownish tinge, but clearly
darker than Bar-headed Goose. Tertials shaped like in Greylag Goose
and Bar-headed Goose, grey-brown with a thin white edge. Head and
neck pattern resembling Bar-headed Goose. 8 March 2010, Lent, Ni-
jmegen, Netherlands. Photo: Jolanda Wannet.

For jamforelse en annan hybrid mellan gragds och stripgas. Blekt
grd med brun anstrykning men klart mérkare dn stripgas. Tertialerna
Jformade som hos gragds och stripgds, grabruna med smal vit kant.
Huvud- och halsménster paminner om stripgds. 8/3 2010, Lent, Nij-
megen, Nederlinderna.

Figure 22. For comparison a third hybrid between Greylag Goose and
Bar-headed Goose. Pale grey with slight brownish tinge, but darker
than Bar-headed Goose. Tertials shaped like in Greylag Goose and
Bar-headed Goose, grey-brown with a thin white edge. Head pattern
resembling Bar-headed Goose, but no white stripe running down the
sides of the neck. 28 July 2003, Miinster, Germany. Drawing: Jorn
Lehmhus.

For jamforelse en tredje hybrid mellan grdgds och stripgds. Blekt grd
med ldtt brun anstrykning men mérkare dn stripgds. Tertialerna dr
Jformade som hos gragas och stripgas, grabruna med smal vit kant.
Huvud- och halsménster paminner om stripgds, men utan vit rand
lings halsens sidor. 28/7 2003, Miinster, Tyskland.

Figure 23. Probable backcross (Snow Goose x Bar-headed Goose)
x Bar-headed Goose on the right, with its presumed parents, a male
Snow Goose x Bar-headed Goose on the left and a female Bar-headed
Goose in the middle. The bird is darker than Bar-headed Goose. Ter-
tials are shaped and patterned like the tertials of the hybrid father, but
the centre is of the feathers is lighter grey in the backcross. Leg colour
deeper orange than in Bar-headed Goose.18 November 2012, Kiel,
Germany. Photo: J6rn Lehmhus.

Trolig aterkorsning mellan hybrid snogas x stripgds och stripgas till
hoger, med dess formodade fordldrar, en hane snogds x stripgas till
véanster och hona stripgds i mitten. Denna fagel dr morkare dn strip-
gas. Pa dterkorsnings-exemplaret har tertialerna en form och mons-
ter liknande tertialerna hos hybridfadern, men centrum i fjddrarna
ar ljusare grd. Benfirgen dr djupare orange dn pa stripgds. 18/11
2012, Kiel, Tyskland.

Figure 24. Probable backcross (Snow Goose x Bar-headed Goose) x
Bar-headed Goose. Same bird as in Figure 23. The bird is darker than
all Bar-headed Geese at this site. Tertials are shaped like in hybrids
Snow Goose x Bar-headed Goose, head and neck pattern close to
Bar-headed Goose but the borders between black and white more dif-
fuse and some white feathers in the dark hindneck. Tail partly with
wholly white feathers. Legs deeper orange than in Bar-headed Goose.
18 November 2012, Kiel, Germany. Photo: J6rn Lehmhus.

Trolig daterkorsning mellan hybrid snégas x stripgds och stripgas.
Samma exemplar som pa Figure 23. Denna fagel dr morkare dn alla
stripgdss pd lokalen. Tertialerna dr formade som pd hybrider sno-
gds x stripgds. Huvudets och halsens teckning néra stripgdsens men
grdnserna mellan svart och vitt dr mera diffusa och med en del vita
fiddrar pa det morka bakhuvudet. Stjdrten har delvis helvita fjddrar.
Benen dr morkare orange dn pa stripgas. 18/11 2012, Kiel, Tyskland.
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fertile (Reufenheuser 2011 (http://www.flickr.com/
photos/pelikan1939/6821439476). F1 hybrids of
Ross’s Goose x Emperor Goose were also fertile
among themselves and produced an F2 offspring
(Shoffner et al. 1979), though fertility of the F1
was reduced. A further example of fertile hybrids
between Anser geese comes from domestic geese.
The Steinbach Fighting Goose or Steinbacher
Goose, a German domestic goose breed, has Chi-
nese Goose (domestic Swan Goose) and domestic
Greylag Goose as ancestors (e.g. Schmidt & Proll
2011). The mixed ancestry is still visible in the
unique bill pattern of this breed. Fertility of Lesser
White-fronted Goose Anser erythropus * Greater
White-fronted Goose Anser albifrons hybrids has
also been proven, though indirectly. Analyses of
mtDNA and nuclear microsatellite markers of the
captive Lesser White-fronted Goose stock used
for reintroduction in Scandinavia revealed that
a substantial part of the captive population had a
hybrid ancestry with Greater White-fronted Goose
(Ruokonen et al. 2007). It was assumed that the
hybridisation had occurred in the captive popu-
lation, as no mtDNA of other goose species was
found in samples from wild Lesser White-fronted
Geese in the study. But two individuals collected
in the wild in wintering areas in England 1936 and
in Holland 1966 also proved to be hybrids between
Lesser and Greater White-fronted Goose (Nijman
etal. 2010). The presence of Greater White-fronted
Goose mtDNA haplotypes in Lesser White-fronted
Goose could therefore also be a result of naturally
occurring hybridisation.

Therefore fertility of Anser sp. x Anser sp. goose
hybrids may be considered relatively common and
a potential risk of introgression of genes from these
non-native species should be at hand. Such cases
are already known from ducks. The most promi-
nent examples are the problem of feral Ruddy
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Figure 25. Backcross (Emperor Goose x Blue Snow Goose) x Empe-
ror Goose with its Emperor Goose mother in the background. Only
obvious differences to Emperor Goose are the white chin and the
slightly down-curved greater coverts in the hybrid. More pictures of
the backcross, its siblings and the hybrid father at http://www.flickr.
com/groups/hybridbirds/discuss/72157622611286979. Photo: Jorn
Lehmhus

Aterkorsning mellan hybrid kejsargds x bldgds och artren kejsargds
med kejsargasmodern i bakgrunden. De enda uppenbara skillnader-
na gentemot kejsargds dr den vita kinden och de ldtt nedatbojda stér-
re tickarna pd hybriden. Fler bilder av dterkorsningen, dess syskon
och hybridfadern finns pa http://www.flickr.com/groups/hybridbirds/
discuss/72157622611286979

Ducks Oxyura jamaicensis producing fertile hy-
brids with the rare and endangered White-headed
Duck Oxyura leucocephala in Spain (Munoz-
Fuentes et al. 2007), and the massive introgression
of introduced Mallards Anas platyrhynchus into the
Pacific Black Duck Anas superciliosa in New Zea-
land (Gillespie 1985, Rhymer et al. 1994), which
threatens this species existence on the island. In
Branta geese, apparently fertile hybrids and pos-
sible introgression have been observed between the
introduced Canada Goose Branta canadensis and
the Barnacle Goose Branta leucopsis in Europe
(Lehmhus 2010). That could also be relevant to our
native Anser species and to the Snow Geese and
Bar-headed Geese themselves when they are now
beginning to establish wild breeding populations in
Europe.
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Sammanfattning

Bilder av hybrider mellan stripgds och snogés ver-
kar bli allt vanligare pd Internet, men faglarna ar
ofta felklassificerade, i regel som endera fordldra-
arten. Detta kan delvis bero pa att det finns s fa
referensartiklar om denna hybridtyp. Att hybrider
mellan stripgas och sndgés existerar har rapporte-
rats av nagra forfattare (McCarthy 2006, Kampe-
Persson & Lerner 2007, Rowell et al. 2004, In-
ternational Zoo Yearbook 1970, 1973, 1976 och
1979) men vi kénner bara till en enda artikel som
beskriver en bevisad hybrid, i det fallet en honfa-
gelavkomma till en bldgashane (bla fas av snogas)
och en stripgashona (Tornelli 1984). Den artikeln
innehaller ocksa ett svartvitt foto av hybriden.

Malet med vér artikel hdr ér att ge en generell
morfologisk beskrivning av vad vi uppfattar vara
hybrider mellan stripgas och sndgas samt att redo-
visa hur antalet inkluderade observationer utveck-
lats Gver tid.
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Material och metoder

Materialet omfattar vara egna observationer till-
sammans med alla faglar vi kunde hitta pa Inter-
net, dér det fanns klara hallpunkter for hybrid med
inblandning av béade stripgds och sndgas men inga
tecken pa alternativa forédldraarter. Vi fann 35 sa-
dana exemplar, som presenteras i Appendix 1 pa ett
sdtt som later ldsaren bilda sig en egen uppfattning
och dven utvidga antalet tillgéngliga illustrationer
utdver vad som innefattas i denna artikel.

Ett antal fotografer 1dt oss vénligen anvénda de-
ras fotografier (se Acknowledgements). Tillsam-
mans med vara egna bilder anvéndes dessa for att
illustrera de typiska aspekterna hos de férmodade
hybriderna mellan snogés och stripgas.

Beskrivning av hybriderna

Hybriderna varierar i firg och teckning men har
viss likhet med bade stripgas och bldgas. Det finns
exemplar med utbredd vit teckning pa flanker, hals
eller skuldror som tyder pa att snogasfordldern kan
ha varit av vit fas (Figur 1-5). Men samma faglar
har dven graa omraden pa kroppen och fargade ter-
tialer som har viss likhet med tertialerna hos blagas
(Figur 1-5). Vi tolkar detta som att dven hybrider
med vit fas av sndgas kan visa likheter med den
blé fasen.

Storre tickare och tertialer

De storre tickarna och tertialerna dr pa stripgas
breda, raka och jamnt ljusgra med en smal vitaktig
kant (Figur 6) och pa sndgds smala och mera till-
spetsade, de storre tickarna ocksé nedatbdjda. Pa
vit sndgas ér tertialer och storre tickare helvita och
pa blagas har de ett ndstan svart mittparti och bred
vit eller gra kant (Figur 7).

Pa hybriderna har de storre tdckarna och tertia-
lerna en bred vit eller gra periferi och ett morkare
centralparti — de liknar blagasens (Figur 1-5 och
8—14) fast teckningen kan vara lite suddigare och
det morka centralpartiet pa de storre tdckarna och
ibland &@ven tertialerna kan vara mindre morkt dn
hos blagas (Figur 1, 4 och 8-9 (den ljusare fageln
i de tva senare figurerna)). Storre tickare och ter-
tialer dr pa hybriderna smalare och spetsigare &n pa
stripgds men 1 manga fall dnda bredare &n pa sno-
gés (Figur 1-3, 5 och 10). En annan skillnad gent-
emot rena snogiss 4r att pa de flesta hybriderna &r
de storre tdckarna bara ldtt eller inte alls nedatbdjda
(Figur 1-5 och 8-11), men det finns undantag med
starkt nedatbojda storre tackare (Figur 12).

Oftast ar hybridernas tertialer och storre tickare
mycket langa (e.g. Figur 1-5 och 12) och ticker
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armpennorna — de liknar ddrmed bade snogas och
stripgés i detta avseende. I nagra fall kan spetsarna
pa armpennorna vara synliga i vissa situationer (Fi-
gur 8 och 11). Pa andra Anser gédss som t ex gragas
och bldsgas, ticks armpennorna i mindre grad av
de storre tickarna.

Skapularer (skulderfjédrar)

Skapularerna ar pa blagés morkt gra och t o m an-
tytt morkare mot spetsen (Figur 7) och pa stripgés
ljusgra med vit kant (Figur 6). Pa flertalet hybri-
der dr dessa fjadrar mellangrd, i regel ljusare &n
pé blagas men morkare dn pa stripgés (Figur 1-5
och 8—11). Till skillnad mot blégés har hybridernas
skapularer blek kant (Figur 1-5 och 8—11), fast inte
alltid lika vit som hos stripgas. Detta medfor en
mera tydligt fjdllig teckning hos hybriderna jim-
fort med den mera jimnmorka blagésen och den
mera jaimnt ljusgra stripgasen. I enstaka fall kan
morka hybrider sakna de ljusa kanterna pé skapu-
larerna (Figur 8-9).

Undre stjérttackare

Pa stripgas, vit sndgas och dven manga blagéss ar
de undre stjérttdckarna vita, i likhet med de flesta
Anser gasarterna med undantag for kejsargas. Aven
pa hybriderna &r de undre stjérttackarna i regel vita
(Figur 1-5 och 10-12). Men en del blagdss har
istdllet morkgra undre stjérttdckare och detta kan
nagon géang ses dven pa morka hybrider (Figur 9).
Vi tolkar detta som att sndgasfordldern i dessa fall
bor ha varit av bla fas (blagés).

Niabb och ben

Pa stripgas &r nébb och ben gulaktigt orange, ndbb-
nageln svart och ndbben har ingen ”grinning patch”
(Figur 6). Pa sndgas dr ndbb och ben rosa och néb-
ben har den artkaraktéristiska “leende” form som
kallas “grinning patch”, med svarta kanter pa bada
nédbbhalvorna (Figur 7). Mot basen kan sndgésens
nébb dven ha en latt orange anstrykning.

Pa hybriderna varierar benens farg (Figur 1-2,
4, 8, 12—15) och kan pa en del exemplar verka mer
rosa dn orange (Figur 13), men pé andra exemplar
verka blekorange (Figur 14). Det finns dven hy-
brider vars ben verkar vara mdrkare och djupare
orange dn de gulaktigt orange benen hos stripgds
(Figur 12 och 15). Nébben dr hos de flesta hybri-
derna blekorange eller gulorange och blir ofta rosa
ut mot ndbbspetsen (Figur 35, 8 och 16). Ett min-
dre antal hybrider har en mer orange nabbfirg som
ligger néra den hos stripgas, t ex fageln pa Figur 10
och 17. Pa méanga faglar ses ingen tydlig ”grinning
patch” (t ex Figur 18) eller bara en svag sadan (t



ex Figur 16). Bara enstaka faglar har en tydligare
“grinning patch” (t ex Figur 17), men aldrig lika
uttalad som hos snogés. P4 alla faglar vi sett hittills
har nébbens kanter pa ndbbhalvorna varit atmins-
tone delvis svarta (t ex Figur 1,4, 9, 11-12, 16-18),
men detta kan vara svért att se pa faglar med slu-
ten nébb. Nibbnageln kan vara blek som pa snogas
(Figur 18), svart som pa stripgas (Figur 17) eller
blandat ljus och svart (Figur 16).

Huvud och hals

Den typiska teckningen pa stripgasens huvud och
hals kan ses i Figur 6. Hos sndgas har den vita
fasen helvitt huvud och hals medan blagésen har
morka fjadrar pa halsen och ibland dven pa huvu-
det. Méngden morka fjadrar pa huvud och hals va-
rierar.

Bland hybriderna har en del individer helvitt hu-
vud och hals som hos vit snogéds (Figur 2-3). Pa
andra ligger teckningen ndrmre blagasens, med en
del moérka fjadrar pa huvud och nacke (exempel-
vis Figur 13 och 17). Men det finns ocksé faglar
som visar ett stripgasliknande monster med vél ut-
vecklade tvérgaende stripor (Figur 5, 8-9 och 16).
Manga hybrider har den for stripgésen typiska vita
randen langs halsens sidor (Figur 4-5 och 8-11)
men pa en del av dem dr denna rand tydligt forkor-
tad och récker inte lika langt ner som pa stripgas
(Figur 12).

Antalet hybrider

Hybriderna i materialet redovisas i Appendix 1,
som innehéller observationsdatum, lokaler, pri-
mir klassifikation och Internetadresser till bilder
av faglarna. Antalet fotograferade hybrider mellan
stripgds och sndgas har saledes dkat under de se-
naste dren och nér man adderar véra egna observa-
tioner marks en pataglig 6kning under 2011. Detta
kan tala for att hybrider mellan stripgas och sndgas
har blivit vanligare, men det kan finnas andra bi-
dragande forklaringar.

Diskussion

Hybrider mellan stripgas och sndgéds borde enligt
litteraturen vara sillsynta. McCarthy’s referens-
samling (2006) hénvisar till ett exemplar som
nddde juvenil alder (Steklenev 1993) och till ndgra
rapporter om hickningar i fingenskap (ytterligare
fem referenser inklusive Tornielli 1984 och In-
ternational Zoo Yearbook 1970, 1973, 1976 och
1979). Fyra artiklar som réknat antal gdshybrider
redovisar bara en stripgds x sndgas bland 210 hy-
brider i Storbritannien 2000 (Rowell et al. 2004)

och en stripgds x sndgés bland 310-327 hybrider
i Sverige 2005 (Kampe-Persson & Lerner 2007)
medan tva andra studier inte rapporterar nagon
enda sddan hybrid i Storbritannien 1991 (Delany
1993) eller i Tyskland 1998 (Randler 2000).

De totalt 35 individerna som ligger till grund for
den hér artikeln bor dérfor ses som ett stort mate-
rial. Anda verkar det finnas fler hybrider som inte
fotodokumenterats och som rapporterats som nagot
annat. Ett tecken pa detta dr den ganska hoga ande-
len initiala felklassificeringar i Appendix 1, vilket
understryker vérdet av att man till rapporter d4ven
bifogar bilder.

Appendix 1 visar hur antalet hybrider i vart ma-
terial har 6kat under de senaste aren, i enlighet med
vart ursprungliga intryck. Detta kan bero pa att
antalet hybrider verkligen har 6kat, men ocksa ha
andra orsaker som exempelvis att intresset att ob-
servera och rapportera hybrider har kat (Randler
1999, Kampe-Persson & Lerner 2007).

Morfologisk jaimforelse med nagra andra gashybri-
der
Hybriderna mellan stripgés och sndgéas uppvisar
stor variation i farg och teckning. Hogre varia-
tion mellan hybrider &n hos fordldraarterna &dr ként
ocksé frén andra gdshybrider t ex grdgéds x vitkin-
dad gas (Gustavsson 2009), gragis x kanadagas
(Lehmhus 2010) och andra Anatidae-hybrider (till
exempel hybrider mellan tva Anas arter (Lehmhus
2011)). I den hédr korsningen mellan stripgas och
sndgas kan variationen oka ytterligare genom att
sndgésen har tva faser, den bla och den vita fasen.
Hybriderna paminner om den bla fasen av sno-
gés (blagas) genom att de har graa omraden pa
kroppen och genom att storre tdckare och tertialer
har en bldgés-liknande teckning, nagot som inte ses
hos andra gasarter forutom den sillsynta bla fasen
av dvérgsnogas (jaimfor med t ex Madge och Burn
1988). Men manga hybrider har utbredda vita om-
raden pa flanker, buk och rygg. Dessa kan mycket
vél ha en vit sndgas som fordlder. Samma fenomen
dyker upp ocksa pa intermediér fas av snogas, som
har ett anlag for vit och ett anlag for bla fas, men
dven pa andra hybrider mellan vit fas av snogés el-
ler dvirgsnogas och icke-vita géss av genera Anser
och Branta. Dessa visar ocksd ofta viss likhet med
blégas eller intermediér fas av sndgas. Sarskilt teck-
ningen hos tertialer och stdrre tickare tyder pa att
ndgon form av information om teckningen hos den
blé fasen av sndgas verkar finnas dven hos den vita
fasen, nagot som for ovrigt dven ses pa 1k-faglar
av den vita fasen. Tertialer och stérre téckare hos
hybrider mellan vit fas av snogés eller dvargsno-
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gés och fargade arter liknar ofta tertialerna hos den
bld fasen genom att dessa har vita eller blekgraa
kanter och morkt centrum. Dvargsnogiéss ar nistan
uteslutande av vit fas och nirmast sldkt med sno-
géss. Ett exempel pa en hybrid som uttrycker bla
fas-liknande teckning pé tertialer och storre tdckare
ar en hybrid mellan dvargsnogés och vitkindad gas
fran Cley i England (Figur 19). Ett annat exempel
dr de hybrider mellan dvérgsndgés och kejsargas
i fingenskap som beskrivits av Shoffner et al.
(1979) — de hade ocksé blagas-liknande teckning
pa tertialer och storre tickare samt vita flickar pa
kroppen. Eftersom de formodade hybriderna mel-
lan stripgas och snogas ocksa visar denna typ av
teckning med morkt centrum och bleka kanter pa
tertialerna anser vi att detta dr ett tecken pa att sno-
gés (eller dvérgsndgas) verkligen dr inblandad.
Manga av hybriderna uppvisar atminstone en
svag “grinning patch” och svarta nédbbkanter. Detta
visar att den ena fordldraarten rimligen &r snogas.
Paverkan av stripgas ses i varierande omfattning
tillsammans med drag av snogés, som detaljbe-
skrivningarna visar. Fransett den stripgasliknande
teckningen pa huvudet hos vissa faglar kan man se
en vit rand lidngs halsens sidor, blekorange fargto-
ner pa ndbb och ben och svart nidbbnagel. Stripga-
sen dr den enda gasart som har orange ndbb med
svart ndbbnagel. Andra Anser giss har antingen
fargad ndbb med blek nébbnagel, delvis svart ndbb
(sddgas-gruppen) eller helsvart nébb (se t ex Madge
och Burn 1988). Vidare visar de fargade fjadrarna
hos hybriderna olika grader av gratt men de &r inte
brunaktiga som hos de flesta andra Anser gissen
(se t ex Madge och Burn 1988). Detta &r ytterligare
ett tecken pa att sndgds (morkt gra hos den blaa
fasen) och stripgés (blekgrd) ar fordldraarterna.
Ibland ser man andra Anser-gés-hybrider vars
huvuden har en teckning som tyder pé stripgas-in-
blandning, men de skiljer sig fran hybriderna med
snogas genom att de enligt var erfarenhet aldrig har
dessas snogasliknande ganska l&nga och mera till-
spetsade tertialer och inte heller har vita eller delvis
vita flanker. For jamforelse beskriver vi hir en sa-
dan hybridtyp, som vi uppfattar som hybrider mel-
lan stripgas och gragéds. Dessa faglar dr morkare
gra &n stripgédss och graare én gragiss. Tre olika
exemplar visas i Figur 20-22. Benens férg varie-
rar mellan rosa-orange (Figur 20) och ljust orange
(Figur 21-22). Nébben ar orange (Figur 21-22),
pa en del exemplar 6vergaende till rosa kort fore
ndbbspetsen (Figur 20). Ndbbnageln ar svart (Figur
20-22) som hos stripgés. Nébben ir ofta kraftigare
an hos stripgdss men inte lika massiv som pa gra-
géss. Huvud och hals dr morkt gra eller gra-bruna
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och smutsgra och dirfér mindre ljusa och mindre
kontrastrika jamfort med stripgéss (Figur 20-22).
Fronten kan vara vit, grd eller med blandning av
vita och grda fjddrar. Utbredningen av vitt pa hal-
sen varierar mellan olika individer. Framvingen ar
blekare dn kroppen, liksom hos gragiss (Figur 20).
Tertialerna har samma form som hos gragiss och
stripgiss och dr grdbruna med smal vit kant (Figur
22).

Artbevarandeaspekter

Hybrider mellan stripgds och sndgas dr intragene-
riska hybrider och bor som sddana misstdnkas vara
fertila. Den mgjligheten stods av observationen i
Kiel av ett par bestaende av en hybrid och en till
synes artren stripgds atfoljda av en tredje fagel
(Figur 23-24) som var ganska lik en stripgas men
dnda hade vissa drag som verkade hdrstamma fran
snogéds och som dérfor misstidnktes vara en ater-
korsning mellan en stripgds-sndgés-hybrid och
en stripgds. P4 samma lokal fanns ocksa faglar
som uppfattades som trigena hybrider mellan en
stripgds-sndgas-hybrid och en knolgas (Lehmhus
2011  (http://www.flickr.com/groups/hybridbirds/
discuss/72157602197084567). Fertilitet hos hybri-
der mellan stripgas och snogas skulle ocksa vara
i Overensstimmelse med véra iakttagelser av an-
dra fertila intrageneriska Anser gas hybrider som
kejsargés x blagas med aterkorsningar med kejsar-
gés (Figur 25 och Lehmhus J. 2009-2012 (www)
http://www.flickr.com/groups/hybridbirds/dis-
cuss/72157622611286979) och en fertil svangés-
snogés-hybrid som fick en géssling i par med en
vitkindad gas (Dreyer & Gustavsson 2010). En for-
modad hybrid mellan stripgas och gragas verkade
ocksa vara fertil (Reufenheuser 2011 (http://www.
flickr.com/photos/pelikan1939/6821439476). F1-
hybrider mellan dvirgsnogas och kejsargds var
likasa fertila mellan varandra och producerade en
F2-hybrid (Shoffner et al. 1979), men fertiliteten
var reducerad hos Fl-generationen. Annu ett ex-
empel pé fertila hybrider mellan Anser giss kom-
mer frén tamgéssen. Steinbach Fighting Goose
eller Steinbachergésen ér en tysk tamgéssort som
hirstammar fran bade knélgas och tamvarianter
av gragas (Schmidt & Proll 2011). Den blandade
hérstamningen syns pa den unika nidbbteckningen.
Fertilitet hos hybrider mellan olika Anser arter far
dérfor anses vara ganska vanlig och en potentiell
risk for introgression av gener frén sidana fraim-
mande gasarter foreligger. Detta kan vara relevant
for vara inhemska Anser arter men dven for snogas
och stripgas nér dessa arter nu borjar etablera vild-
héckande populationer i Europa.
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Korta rapporter — Short communications

Attempted predation of
Northern Hawk-owl Surnia
ullula by Common Kestrel
Falco tinnunculus?

Predationsforsék pd hokuggla Surnia
ullula av tornfalk Falco tinnunculus?

KEITH W. LARSON & SIEGLINDE KUNDISCH

On 21 September 2014 while driving west on the
highway E10 in northern Sweden near Bjorkliden
(68.42° N, 18.69° E) we stopped to watch a North-
ern Hawk-owl Surnia ulula perched on the top of
a mountain birch snag. It then flew west along the
road at tree-top level immediately over our posi-
tion. As it passed us at approximately 50 meters,
we were startled when the hawk-owl was at-
tacked by a Common Kestrel Falco tinnunculus.
The Kestrel was clearly a large female (based on
size and orange colouration with dark primaries)
approximately the same length and wing-span as
the Hawk-owl but with a smaller body size. They
locked talons and the Kestrel awkwardly flew/fell
away with the Hawk-owl into the birch forest.
Wanting to know the outcome of the attack, we
immediately ran into the forest where we flushed
the Kestrel talons still locked with the Hawk-
owl. From a distance of ten meters we could see
the colouration of the female Kestrel who further
revealed her identity by calling. Again, we took
chase through the forest when we briefly lost them.
We stopped and were alerted to their location by
the calling of the Kestrel. As we approached, the
calling Kestrel flushed from the ground leaving
the dazed Hawk-owl behind. We stood five meters
away and watched the Hawk-owl seemingly alert
and looking around. After a few minutes it took

flight landing in a birch nearby and then flew away
apparently uninjured.

Retracing our steps back to the car we recovered
a hat placed in a birch to mark the location where
we initially flushed the Kestrel and Hawk-owl in
the forest. On the ground there was a small pile of
Hawk-owl body feathers. Close inspection of the
feathers revealed no blood or tissue attached to the
tip of the feather shafts suggesting an attempt at
predation by the Kestrel. These feathers appeared
to be fright-moulted. Fright moult is a well-docu-
mented behaviour where a prey species sheds, typi-
cally body feathers, as an escape mechanism when
attacked (Lindstrom & Nilsson 1988).

Although Kestrels are known predators of small
passerines, rodents, lizards and insects, there is no
mention in the literature of a kestrel predating on
any species of owl (Cramp 1980). It is possible
that the Kestrel upon seeing this predator flew in
to mob the Hawk-owl and then shifted to preda-
tory behaviour. Alternatively, Kestrels are docu-
mented to pirate food from other avian predators
and scavengers (Balfour 1973, Reese 1973, Slade
1977, Korpiméki 1984). It is possible that this
Kestrel perceived the hawk-owl to be carrying
food and attempted to steal it. However, we did
not see the Hawk-owl carrying food. Kleptopar-
astism, i.e. food piracy, is suggested to evolve in
some groups of birds as by-product of mobbing
behaviour (Brockmann & Barnard 1979) but this
paper shows that intraspecific food-stealing is ef-
fectively the same behaviour. A comprehensive
review of the literature shows that certain orders
of birds contain a disproportionate number of klep-
toparasitic species. Birds in these orders occupy
a limited range of ecological niches and are most
commonly either predatory or dietary opportunists.
Kleptoparasitism is particularly associated with
certain ecological conditions, such as the availabil-
ity of hosts feeding on large, visible food items and
periods of food shortage. Birds show a wide range
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of socially parasitic feeding interactions of which
kleptoparasitism is one extreme. The parasitic pat-
tern of food-stealing is likely to involve frequen-
cy-dependent selection and may be an example of
an evolutionarily stable strategy.”,”URL”:"http://
www.sciencedirect.com/science/article/pii/00033
47279901854”,”DOI”:’10.1016/0003-3472(79. In
this case, an individual mobs a potential predator
carrying food. If the predator is driven away, their
food may remain behind to reward the attacker, in
this case the kestrel.
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Sammanfattning

Nar vi den 21 september 2014 korde pa viag E10
ndra Bjorkliden fick vi syn pa en hokuggla i en
bjorktopp. Nar ugglan sedan flog bort ldngs véa-
gen attackerades den av en tornfalkhona. Féglarna
hakade i1 varandras klor och foll otympligt ner i
bjorkskogen. For att se vad som skulle hianda foljde
vi faglarna in i skogen och dér fann vi tornfalken
och hokugglan pd marken fortfarande i varandras
klor. Nér vi ndrmade oss flog tornfalken ivdg och
ldmnade den nagot forvirrade hokugglan. Hokug-
glan satt kvar och tittade sig omkring men efter
ndgra minuter fl6g den ivdg och satte sig i en bjork-
topp, sa vitt vi kunde se oskadad. Vi foljde vara
fotspar tillbaka till platsen dir vi forst patrdffade
faglarna. Dér fanns en del hokugglefjadrar som vi
inspekterade noga. Vi kunde dock inte finna blod
eller vidvnadsrester som kunde tyda pa ett verk-
ligt predationsforsok utan tolkade fjaderforlusten
som resultat av skrickruggning, vilket dr en kénd
flyktreaktion vid en attack. Tornfalkar tar allehan-
da byten men det omndmns inte i litteraturen att
nagon art av uggla skulle utgora byte. I vart fall
kanske tornfalken sdg hogugglan och skulle mobba
den men hastigt vixlade om till jakt. Alternativt
kan tornfalken ha trott sig se att hokugglan hade ett
byte. Det &r ként att tornfalkar kan stjdla byten fran
andra féglar, ett beteende som foreslagits kunna ut-
vecklas som biprodukt av mobbning. Enligt vad vi
sag hade ugglan dock inget byte

Keith W. Larson, Climate Impacts Research Cen-
tre, Department of Ecology and Environmental
Science, Umed University. Keith.W.Larsson@
gmail.com

Sieglinde Kundisch, Vetenskapens vig 38, 98107
Abisko. Sieglinde. Kundisch@gmail.com
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Invitation to Badajoz, Spain/

10" Conference of the European Ornithologists’ Union

University of Extremadura, Spain: 24 — 28 August 2015

We are excited to invite the EOU delegates to Badajoz, site of the University of Extremadura
(UEx). Badajoz is the biggest city in Extremadura. It is situated close to the Portuguese border,
on the left bank of the river Guadiana. Badajoz is well positioned with good bus and car links to
Madrid, Seville and Lisbon. Extremadura is recognized nowadays in Europe as an ecological
region with unique nature spaces in Europe, and a real treasure for birdwatchers. Extremadura
offers the possibility of birdwatching in natural habitats of great beauty and also of enjoying its
interesting cultural and historical heritage.

The UEx is a Spanish public university with particular interest in Science, where many research
groups are focusing on ornithological investigations. UEx campus in Badajoz is big and
comfortable. The UEx will provide all our conference facilities within a compact area including
a lecture theatre seating up to 450 delegates, smaller lecture theatres for parallel sessions,
break-out areas, display areas and meeting rooms.

Current bottom line cost is not more than € 230 per delegate. This budget covers all site
bookings, administration, delegate packs, coffee & refreshments, lunch, welcome reception,
social evening dinner and mid-conference excursion. Costs for accommodation in Badajoz
usually range between 20 and 50 euros per night in August. The local organizing committee
will negotiate good rates with the student residences, hostels and hotels in Badajoz.

We are planning three full conference days plus one day of mid-conference excursions, which
will include a range of natural landscapes and valuable monumental sites.

We are looking forward to seeing you in 2015!
UEx Local Organizing Committee

Alfonso Marzal, Head of Local Organizing Committee amarzal@unex.es

Florentino de Lope, Javier Balbontin, José Antonio Masero, Juan Manuel Sdnchez, Casimiro
Corbacho, Carlos de la Cruz, Yolanda Refoyo, Luz Garcia-Longoria, Carmen Relinque, Sergio
Magallanes
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