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Waterbird dynamics at the shallow Lake Krankesjon, southern

Sweden: a long-term study

Bestandsvariationer i Krankesjons simfagelfauna: en langtidsstudie

HANS KALLANDER, LARS-ANDERS HANSSON, CHRISTER BRONMARK & ALICE NICOLLE

This paper reports the within-year and between-year vari-
ations in the number of waterbirds at Lake Krankesjon,
southern Sweden based on counts carried out during 1985
to 2007. The background to these counts was a dramatic
decrease in the number of Great Crested Grebe Podiceps
cristatus, Mute Swan Cygnus olor and Common Coot
Fulica atra from 1974 to 1976, concurrent with a deterio-
ration of water transparency and a nearly total disappear-
ance of submerged vegetation. In 1985, when the regular
counts of waterbirds started, the lake had just begun to
recover. Numbers of moulting and staging waterbirds in-
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creased rapidly as the conditions improved. Numbers of
grebes, swans and coots over the two decades correlated
with limnological variables, and it is concluded that their
numbers depend on the amount of submerged vegetation,
in turn determined by water transparency.
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Introduction

Lake Krankesjon in southern Sweden (55°42' N,
13°28") got its reputation as a first class bird-lake
through Swanberg's (1931) book on its bird fauna
and, in particular, by his discovery of a colony of
Black-necked Grebes Podiceps nigricollis, the
first breeding record of the species in Sweden. The
Black-necked Grebes seem to have disappeared
from the lake some time during the latter part of the
1930s, but the lake's popularity among bird watch-
ers has remained to the present day. However, in the
years 1974-1976 a drastic decline in the popula-
tions of some waterbirds was recorded (Karlsson et
al. 1976). Although the observations on which this
conclusion was drawn were made without a spot-
tingscope (only binoculars were used) and some
of the figures therefore may be on the low side,
there is no doubt that the decline in waterbird num-
bers was both real and dramatic. Thus, the mean
number of Great Crested Grebes Podiceps cristatus
observed in July fell from 50 in 1974 to only 3.5
in 1976; the number of Mute Swans Cygnus olor
during July—September from a mean of 40.6 to 0.5;
and those of Common Coots Fulica atra during the
same period from c. 1000 to a single bird (calculat-

ed from Karlsson et al. 1976). That these changes
were a local phenomenon is shown by data from
the Swedish Waterbird Counts: the 1976 index fig-
ures for both Common Coot and Mute Swan were
very high, for the Coot the highest during the pe-
riod 1963-2006 (Nilsson 2007). Concurrent with
the decrease in bird numbers a change occurred
in the transparency of the lake's water. From hav-
ing been relatively clear, the water became highly
turbid, and this change seems to have taken place
very rapidly. This had the effect that practically
all submerged vegetation, which had been domi-
nated by Chara spp., disappeared. Interestingly, the
same change took place simultaneously at another
shallow lake, Lake Bjorkeséakrasjon, 19 km to the
south of Lake Krankesjon (Karlsson et al. 1976).
Unfortunately, few limnological data exist for the
period immediately after the drastic deterioration
of the lake in the mid-1970s, but those few that ex-
ist show that the poor state of the lake remained for
more than ten years (Andersson et al. 1990). Thus,
in 1982 water turbidity was very high and transpar-
ency correspondingly low.

To study the relationship between bird numbers
and various limnological variables, the late G. An-
dersson started regular counts of the lake's water-
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bird community in summer 1985. With two gaps,
in 1997 and in 2000, these counts have continued
to the present day. As will be shown below, the
waterbird counts started at about the same time as
the lake began to recover (also cf. Andersson et al.
1990). The aim of the present paper is to present
the results of the first 21 years of the study. We first
describe, for the majority of the waterbird species,
their seasonal pattern of occurrence and then their
population fluctuations. However, we do not treat
grebes other than the Great Crested Grebe, geese,
herons, rails (other than the Common Coot), gulls
and terns, nor any of the various rare birds that have
visited the lake only occasionally. Finally we dis-
cuss possible causes for the numerical fluctuations
of the waterbird community, with an emphasis on
those few species that seem to be good indicators
of the limnological status of the lake.

Methods
Study area

Lake Krankesjon, 3.4 km? in area, is very shal-
low, with large parts less than a metre deep. In a
restricted area, the water depth reaches 3 m, but
most of the lake is much shallower and has a mean
depth of c. 1.5 m. During periods with clear water
about half of the lake’s bottom area is covered with
submerged plants, especially charophytes, which
dominate the bottom vegetation of most of the
lake. Smaller areas with Potamogeton pectinatus
also occur. The lake is fringed by reeds Phragmi-
tes australis that form more extensive beds in the
west and in the southeast. In the eastern part there
are also a few small, isolated clumps of reeds as
well as low, island-like stands of Acorus calamus,
Sparganium, etc. Two very small streams enter the
lake, one from the southwest, one from the south-
east, while the outflow is towards the north. The
lake is surrounded by the permanent grasslands of
a military training area, so the small streams bring
only small amounts of nitrogen and phosphorus
from agriculture to the lake.

Bird counts

The waterbirds were counted from two bird obser-
vation towers, one on the southern shore, one in the
east. During the early years, supplementary obser-
vations were sometimes also made from a gap in
the vegetation on the northern shore. From summer
1985, when the monitoring of the waterbirds start-
ed, until 2003, birds were normally counted twice
a month. In most years counts started in mid-April
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and continued until mid-October, but in some years
they also included the winter months. After 2003,
counts have been more frequent and have been car-
ried out year-round. A few gaps exist in the data se-
ries. As mentioned above, no counts were carried
out in 1997 and 2000, and in 2001 they did not start
until July. The number of counts is given in Table 1.
It is important to note that, during the last four years,
not all waterbird species were counted during each
visit; sometimes only the individuals of some of the
more important species (e.g. Mute Swan, Common
Pochard Aythya ferina, Common Coot) were count-
ed or, more often, most but not all species.

Observations were made with binoculars and
(mainly) with spottingscopes. With the better op-
tics available during the last four years, observa-
tions were quite frequently made only from the
eastern observation tower, from which all of the
lake can be viewed. In conditions of good visibil-
ity, it is possible to find and identify birds also in
the westernmost part of the lake (which usually
accommodates fewer birds than the central and
eastern parts). However, during counts from the
eastern tower only, it is likely that a few birds have
been missed sometimes, for instance single female
Tufted Ducks Aythya fuligula and, in winter, female
Smews Mergus albellus. Such misses, however,
fall within the error margins of the counts and are
totally unimportant for the main aim of the study.

Sometimes numbers for a particular species var-
ied markedly between adjacent counts, even on a
day-to-day basis. Such variation can have two caus-
es: a turnover of individuals or counting errors. Of-
ten it was obvious that the first applied, for instance
for some species of dabbling duck in autumn, when
flocks sometimes were seen arriving at the lake, or
leaving, during a count. In other cases counting er-
rors seem more likely. The precision of counts of
Coot depends strongly on the birds’ dispersion on
the lake; when Coots packed tightly together in re-
sponse to the appearance of a White-tailed Eagle
Haliaeetus albicilla, they were impossible to count
altogether. Also when ice had concentrated them to
small areas of open water, counting was difficult,
but also in more normal conditions, the form of the
flocks influenced the accuracy of the counts. For
one species in particular, the Great Crested Grebe,
the number detected was strongly dependent on
wind speed. As soon as there was some wave ac-
tion, grebes became difficult to detect. Also their
diving activity and long under-water stays influ-
enced the chances of detecting them.

To test for possible trends in the material and to
look for correlations between bird numbers and year,



Table 1. Number of days per month and year that waterbirds were counted at Lake Krankesjon during 1985—
2007. Note that the bi-monthly counts in 2003 have been supplemented with additional data and that, in the
period 2004-2007, not all species were counted on every visit.

Antal dagar per manad och dar som simfaglar rdknades i Krankesjon 1985-2007. Under daren 2004—2007 rdkna-
des inte alltid samtliga arter vid varje besok. Réikningarna 2003 har kompletterats med en del rikningar utanfor

de ordinarie rikningarna.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1985 - - - - - 1 1 1 3 2 1 1 10
1986 - - - 2 3 2 2 2 2 3 - 1 17
1987 - - - 2 1 2 2 2 4 4 1 1 19
1988 1 1 2 2 1 3 2 1 2 1 2 - 18
1089 1 2 1 3 2 1 2 3 2 1 2 1 21
1990 1 1 3 2 1 2 2 2 4 1 2 1 22
1991 - - 2 2 2 2 2 1 2 2 2 - 17
1992 1 - 1 2 2 2 3 1 4 2 1 1 20
1993 1 - 1 2 1 2 3 1 2 2 - - 15
1994 1 - - 2 1 2 3 1 2 2 - - 14
1995 - - - 2 2 1 3 2 2 2 1 - 15
1996 - - - 3 2 2 2 2 2 2 1 - 16
1997 - - - - - - - - - - - - 0
1998 - . - 2 2 2 2 1 2 2 - - 13
1999 - - - 1 2 3 2 2 2 1 - - 13
2000 - - - - - - - - - - - - 0
2001 - - - - - - 1 2 2 1 7
2002 - - - 3 2 1 2 2 2 3 - - 15
2003 - - 3 9 4 3 2 2 5 3 - - 31
2004 3 6 13 8 10 3 7 3 7 12 6 3 81
2005 3 3 6 14 9 3 4 5 7 11 4 1 70
2006 3 1 3 11 2 2 4 8 11 14 5 6 70
2007 2 4 9 10 8 2 6 8 11 16 10 6 92
Total 17 18 44 82 57 41 57 52 80 87 39 22 596

we used the non-parametric Spearman rank correla-
tion, for correlations between bird numbers and en-
vironmental variables we used Pearson correlations.
Calculations were made in SYSTAT (Wilkinson
1990); 2-tailed P-values are given throughout.

Results

The annual cycle

Here we describe the seasonal occurrence of a
number of waterbird species at Lake Krankesjon,
mainly in the form of a series of diagrams. For two
reasons, the presentation is restricted to the years
2004 to 2007. First, and most important, in the ear-
lier material counts are often lacking for the winter
months (November to March) and, second, in most
years too few counts were carried out to provide a
good characterization of the birds’ seasonal pres-
ence on the lake. The diagrams are intended to
show the general seasonal pattern of occurrence of
the species but also to reflect differences in timing

and numbers between the four years. For six spe-
cies, Great Crested Grebe, Great Cormorant Pha-
lacrocorax carbo, Mallard Anas platyrhynchos,
Northern Pintail Anas acuta, Smew and Goosander
Mergus merganser, the four years have been com-
bined to provide a clearer picture of their seasonal
presence on the lake despite the fact that this ob-
scures differences between years. The diagrams are
accompanied by commenting texts; some species
that occur in low numbers or very erratically are
treated in text only.

Not all species were counted on each visit to the
lake, and since zero occurrence (i.e. no individual
detected) is not indicated in the diagrams, gaps can
be the result of the species either not being counted
or not being seen. Moreover, as pointed out above,
variation in numbers between adjacent days can
have different causes. Where appropriate, the rea-
sons for such variation are mentioned in the treat-
ment of the respective species.

In the diagrams, time of year is given as day
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Figure 1. The seasonal occurrence of Great Crested Grebe at Lake Krankesjon. Combined data for 2004 to 2007.
Den drstidsmdissiga forekomsten av skdggdopping i Krankesjon. Kombinerade data for aren 2004-2007.
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Figure 2. The seasonal occurrence of Great Cormorant at Lake Krankesjon. Combined data for 2004 to 2007.
Den drstidsmdssiga forekomsten av storskarv i Krankesjon. Kombinerade data for aren 2004-07.
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Great Cormorant Phalacrocorax carbo
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number, Day 1 = 1 January and Day 365 = 31 De-
cember. Thus, disregarding the leap-year, 1 July is
Day 182. With one important exception, the scale
of the Y-axes has been kept identical within (but not
between) species to facilitate comparison between
years. The exception is the Figure for the European
Teal Anas crecca, in which scales differ consider-
ably. Throughout, the Y-axis shows the number of
individuals; the labelling has been omitted for tech-
nical reasons.

Great Crested Grebe Podiceps cristatus (Figure
1). Five Great Crested Grebes apparently wintered
on the lake in 2006/07 (birds were seen in both De-
cember and January, and later in winter). Normally
the species arrived at the lake when the ice broke
up or, after ice-free winters, at about the same time,
viz. during the first half of March. Numbers then
increased rapidly. Spring 2006 was an exception in
so far that the lake froze late and ice remained until
the end of March. However, once the ice was gone,
grebes immediately arrived, 24 grebes on 1 April
and no less than 117 four days later. In all four years
numbers remained high over summer, with some
130-150 birds until mid-September, after which
there was a steady decrease. After mid-November
very few Great Crested Grebes remained on the
lake, in contrast to the situation at the much larger
Lake Vombsjon (c. 12 km?), where the number of
staging grebes peaks at that time (Kéllander 2006).
This pattern of occurrence of Great Crested Grebes
seems to be typical for Lake Krankesjon and is re-
flected also in the material collected prior to 2004.
Two additional remarks should be added. First, un-
til August, Figure 1 is based on number of adult
grebes observed. Thereafter also juveniles were
included. The date this was done differed between
years but, interestingly, this is not reflected in the
diagrams in the form of a sudden increase in num-
bers. The second point is, as mentioned above, that
the Great Crested Grebes are difficult to count ac-
curately in windy conditions, even moderate winds
making them difficult to detect. This is without
doubt the main reason for the relatively large vari-
ation in numbers between counts, but also the level
of diving activity has a strong influence on detecta-
bility (cf. Kallander 2008).

Great Cormorant Phalacrocorax carbo (Figure
2). During 2004-2007 Cormorants were seen at
the lake almost year-round, except during periods
when the lake was frozen. Numbers were generally
lower during spring and summer than during au-
tumn. The highest numbers (e.g., 135 on 17 March
2004, 145 on 30 August 2004, 200 on 2 September
2004) are an effect of temporary visits by migrat-
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ing flocks that landed on the lake and foraged there
for a few hours before departing in a northeasterly
(spring) or southwesterly direction (autumn). The
large number (102) on 2 November (in 2007) is the
result of counting the birds going to roost in willow
trees Salix sp. at the mouth of the small stream that
enters the lake from the southeast. Although most
birds at the roost came from the lake, birds also
arrived from other directions. The figure therefore
includes birds that had spent the day elsewhere. Al-
though flock-fishing cormorants are easy to detect,
birds fishing alone are much more difficult to spot.
For this reason, it is likely that counts during the
day to some extent have underestimated the true
number present. It seems fairly safe to say, how-
ever, that during the last few years some 25-30 cor-
morants have used the lake regularly during spring,
while about 4050 have used it during autumn.

Whooper Swan Cygnus cygnus. On the whole,
Whooper Swans are not very common at Lake
Krankesjon, but small numbers are seen in winter.
There was a small peak during March, but num-
bers were very low (max 11 birds). At that time,
migrating flocks were often seen passing the lake
without landing. Birds on autumn migration started
arriving in October and up to 30 individuals were
recorded on a few occasions at the end of October
and during the first half of November.

Mute Swan Cygnus olor (Figure 3). Even dis-
regarding the long period of ice in January—March
2006, the Mute Swan’s seasonal population pattern
varied between the four years (Figure 3 only refers
to adult, all-white birds). In 2004, winter numbers
decreased gradually until early April, whereas in
2005 this decrease was abrupt. After this spring
low, the pattern was roughly similar in the two
years until the end of the year, however with slight-
ly lower numbers in October—November in 2004.
In 2006 numbers were generally lower than in the
three other years, with only a small peak in late Ju-
ly—August, after which numbers, with a few excep-
tions, remained low until the end of the year. These
low numbers then prevailed until early April 2007
despite the winter being extremely mild (compare
the November—December numbers in the other
three years with those in 2006). In 2007 numbers
increased steadily from late October (and reached
over 200 adults in early January 2008).

European Wigeon Anas penelope (Figure 4). As
for most of the other dabbling ducks, Wigeon num-
bers showed two peaks, one in spring and the other
in autumn. The spring peaks differed greatly in
size. Thus, in 2006, when the lake did not become
ice-free until the end of March, the highest spring
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Figure 3. The seasonal occurrence of Mute Swan at Lake
Krankesjon in 2004 to 2007.

Den drstidsmdssiga forekomsten av knolsvan i Krankesjon
aren 2004-2007.

number recorded was only 41 birds vs 300—400 in
the two preceding years. Both 2005 and 2007 were
a bit exceptional (compared with those years in the
period 1985-2003 from which winter data exist)
in that large numbers of Wigeon were present in
January (>900 in 2007). In both years the Wigeon
disappeared when the lake froze, only to return as
soon as the ice melted. Both this temporary ab-
sence and the influx of Wigeon in early winter in
2006 and 2007, after the normal migration period
(Edelstam 1972, Ulfstrand et al. 1974), suggest that
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Figure 4. The seasonal occurrence of European Wigeon at
Lake Krankesjon in 2004 to 2007.

Den arstidsmdssiga forekomsten av blisand i Krankesjon
aren 2004-2007.
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the birds arrived from near areas, such as the coast
of the sound between Sweden and Denmark, where
large numbers of Wigeon have recently started to
winter (Nilsson 2007). During the migration period
in autumn, peak numbers in both these years were
only half of those in 2004 and 2005.

Mallard Anas platyrhychos (Figure 5). During
much of the year, Mallards were difficult to count
because they tended to loaf in the shelter of reed
beds during the day. This was sometimes demon-
strated very clearly when White-tailed Eagles vis-
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Figure 5. The seasonal occurrence of Mallard at Lake Krankesjon. Combined data for 2004 to 2007.
Den drstidsmdssiga forekomsten av grédsand i Krankesjon. Kombinerade data for dren 2004-2007.
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Figure 6. The seasonal occurrence of Northern Pintail at Lake Krankesjon. Combined data for 2004 to 2007.
Den drstidsmdssiga forekomsten av stjdrtand i Krankesjon. Kombinerade data for dren 2004-2007.
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ited the lake, which in recent years they did year-
round. Before the appearance of an eagle, a few
tens of Mallards would have been counted; when
they took flight in response to the eagle they some-
times turned out to be more than five times as many.
Even so, Figure 5 gives a reasonably correct picture
of the Mallard’s presence at the lake. From April
until June, i.e. the incubation and brood-rearing
periods, very few Mallards were seen. Somewhat
more birds were seen during the period of summer
moult, and especially from about mid-September.
The highest numbers occurred in winter, as long as
at least some open water remained, a pattern also
reflected in data from the earlier years of the study.
The highly variable figures for January to March,
both within and between years, are strongly related
to the ice situation.

Northern Pintail Anas acuta (Figure 6). Spring
numbers were always low, only once during 1985—
2007 reaching 20 individuals, while autumn num-
bers were higher, but mostly below 50. The autumn
peak fell at the end of September.

Gadwall Anas strepera (Figure 7). Gadwall
numbers showed a fairly consistent pattern across
the four years, with low numbers at least until mid-
June, and a peak in the first half of September. As
for the Mute Swan and Coot (see below), numbers
in 2006 were lower than in the other three years.

Northern Shoveler Anas clyepata (Figure 8). As
for the other dabbling ducks, numbers were lower
in spring than in autumn, with (low) peaks in the
second half of April (in 2005 the largest number
was seen on 1 May). Numbers were very low in
summer, but started to increase by mid-August.
While the autumn peak occurred in October and
November in 2004 and 2005, respectively, it was
much earlier in both 2006 and 2007. Numbers also
varied considerably between the four years; only in
2006 did they exceed 100 on any count.

Common Teal 4Anas crecca (Figure 9). The Teal
showed a very variable pattern (notice the different
scales in the diagrams), both with respect to sea-
sonal occurrence during the four years and num-
bers observed. There was also considerable day-to-
day variation in numbers, probably reflecting a high
turnover of individuals but partly also variation in
detectability. During autumn in particular, Teal,
in common with Mallard, tended to loaf in shel-
ter and only became visible after disturbance. As
for Wigeon, extremely high numbers were present
during the winter 2006/2007, with 2000 individu-
als being present by mid-January 2007.

Garganey Anas querquedula. The Garganey is
the rarest of the dabbling ducks and was normally
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Figure 7. The seasonal occurrence of Gadwall at Lake
Krankesjon in 2004 to 2007.

Den drstidsmdssiga forekomsten av snatterand i Krankesjon
dren 2004-2007.

seen in just a few individuals mainly during April
and May, with a peak around 1 May. The very few
autumn observations were in August and the first
half of September.

Common Pochard Aythya ferina (Figure 10).
Disregarding birds counted in December and Janu-
ary, i.e. wintering birds, the Pochard’s seasonal pat-
tern of occurrence at Lake Krankesjon was fairly
consistent across the four years, albeit with some
variation in numbers. Thus, numbers in autumn
2004 were higher than those in the other three years,
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Figure 8. The seasonal occurrence of Northern Shoveler at
Lake Krankesjon in 2004 to 2007.

Den drstidsmdssiga forekomsten av skedand i Krankesjon
aren 2004-2007.

while low spring numbers in 2006 may have been
an effect of the late ice break-up and subsequent
fast migration from the wintering areas. In contrast
to several other species, notably some of the dab-
bling ducks, Pochard numbers often remained quite
constant for relatively long periods, suggesting a
low turnover of individuals.

Tufted Duck Aythya fuligula (Figure 11). The
Tufted Duck’s seasonal presence at the lake showed
similarities to that of the Common Pochard. Au-
tumn numbers were lower in 2006, and both spring
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Figure 9. The seasonal occurrence of Common Teal at Lake
Krankesjon in 2004 to 2007. Note the widely varying scales
in the different diagrams.

Den arstidsmdssiga forekomsten av kricka i Krankesjon
dren 2004-2007. Observera att delfigurernas skalor skiljer
sig at markant.

and autumn numbers were lower in 2007 than in
2004 and 2005. Winter numbers were high in
2004/2005 and also in 2005/2006 until the lake
froze in the first week of January. During the mild
winter of 2006/2007, when the lake remained open,
relatively few Tufted Ducks were recorded.
Common Goldeneye Bucephala clanga (Fig-
ure 12). Goldeneyes were present at the lake year-
round but their number in summer never exceeded
15 individuals. Birds in summer were immature.
The species starts spring migration early, tracking
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Figure 10. The seasonal occurrence of Common Pochard at
Lake Krankesjon in 2004 to 2007.

Den drstidsmdssiga forekomsten av brunand i Krankesjon
aren 2004-2007.

ice break-up as this advances northward, and peak
numbers occurred in February—March. Numbers in
autumn started a gradual build-up at the beginning
of October and reached more than 300 by mid-
December in 2004 and 2005. Numbers remained
high over the winter 2004/2005 until the lake froze
in the last week of January (a pattern shared with
Mute Swan, Pochard and Tufted Duck).

Smew Mergus albellus (Figure 13). Smew oc-
currence showed a pattern similar to that of Gold-
eneye, with the highest number in February to the
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Figure 11. The seasonal occurrence of Tufted Duck at Lake
Krankesjon in 2004 to 2007.

Den arstidsmdssiga forekomsten av vigg i Krankesjon aren
2004-2007.

first week of April, but numbers never exceeded 100
individuals during the four years. Autumn numbers
started to increase somewhat later in Smew than in
Goldeneye.

Goosander Mergus merganser (Figure 14).
Goosander showed a picture almost identical to
that of Smew, with a peak from February to the first
week of April and an autumn build-up of numbers
from about mid-October. Numbers often fluctu-
ated widely between counts (and often also during
counts) as flocks entered or left the lake.
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Common Coot Fulica atra (Figure 15). The gen-
eral pattern of Coot numbers was relatively similar
during three of the four years, with a spring peak
by mid-March and low numbers during May and
June (breeding season). The date when juveniles
were included in the totals varied somewhat be-
tween the four years but had no appreciable effect
on the curve of gradual build-up of numbers; this
normally took place from July to late October. The
year 2006 deviates from this pattern. The normal
spring peak may have failed to appear because of
the late ice break-up, but also numbers in autumn
were much lower than in the other three years (see
below).

Between-year population fluctuations

In this section we present the inter-annual varia-
tions in the numbers of the different waterbird spe-
cies recorded during the whole study period from
summer 1985 to December 2007, with the main
focus on the autumn, for which most data are avail-
able.

Great Crested Grebe (Figure 16). During the
first census years, the number of adult Great Crest-
ed Grebes was extremely low but then showed a
steady increase to a peak during the first half of the
1990s. This period was followed by slightly lower
numbers during the following years. However, the
latter period contains the two gaps in the census
series, so the exact form of the population curve
is unknown. Since then, peak numbers in summer
have been relatively high, with some variation be-
tween years. Non-breeding adults have most likely
occurred in some of the earlier years, but this can-
not be established with certainty from available
maps and notes. During the last few years, how-
ever, up to 90, probably partly non-breeding, adult
grebes have formed fishing-flocks roaming widely
over the lake in summer (Kéllander 2008).

Great Cormorant (Figure 17). As in Sweden as
a whole and in much of continental Europe (Bregn-
balle et al. 2003), the number of Great Cormorants
observed at Lake Krankesjon increased during the
study period (r; = 0.893, N =21, P<0.001). During
the first five years, less than 10 cormorants were
recorded during September—October each year
and almost none in spring. By 2007, some 40-50
Cormorants were present daily at the lake during
autumn, and smaller numbers were also present
throughout spring and summer. During the last few
years Cormorants also took to roosting at night in
willow trees at the mouth of the small stream that
enters the lake from the southeast. As mentioned
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Figure 12. The seasonal occurrence of Common Goldeneye
at Lake Krankesjon in 2004 to 2007.
Den arstidsmdssiga forekomsten av knipa i Krankesjon daren
2004-2007.

above, this roost was, at least sometimes, also used
by birds that arrived from other areas. The high-
est total observed at the roost (102 individuals), as
well as exceptional numbers caused by temporarily
staging flocks (see above) have not been included in
Figure 17 or the analysis of the population trend.
Whooper Swan. During the first ten or so years
of the study, single pairs of Whooper Swan bred in
the vicinity of the lake, and 2—4 birds were some-
times seen on the lake during summer. This has
since changed. Thus, during 1985-1999 Whooper
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Figure 13. The seasonal occurrence of Smew at Lake Krankesjon. Combined data for 2004 to 2007.
Den arstidsmdssiga forekomsten av salskrake i Krankesjon. Kombinerade data for aren 2004-2007.
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Figure 14. The seasonal occurrence of Goosander at Lake Krankesjon. Combined data for 2004 to 2007.
Den arstidsmdssiga forekomsten av storskrake i Krankesjon. Kombinerade data for aren 2004—-2007.
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Figure 15. The seasonal occurrence of Common Coot at
Lake Krankesjon in 2004 to 2007.

Den drstidsmdssiga forekomsten av sothona i Krankesjon
dren 2004-2007.

Swans were observed on the lake on 18 out of 75
census days (24%) during June—August. During
the same months in 2003-2007, Whooper Swans
were only seen on 3 out of 59 days (5%). In Octo-
ber during the first two years, from 20 to almost 50
Whooper Swans were feeding at the lake, and at
least in 1986 some of them probably were staging
there for weeks. Although Whooper Swans have
been seen on the lake in October and November dur-
ing the last four years, their visits have been short.
In fact, on a couple of occasions flocks have ar-
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Figure 16. The highest number of Great Crested Grebe re-
corded in July at Lake Krankesjon in each of the study ye-
ars 1985-2007. Note the very low numbers during the first
years.
Hogsta registrerade antal skdggdoppingar i Krankesjon i juli
under vart och ett av aren 1985-2007. Notera de mycket ldga
antalen i periodens borjan.
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Figure 17. The highest number of Great Cormorants recor-
ded during September—October at Lake Krankesjon in each
year 1985-2007. Brief visits by migrating flocks are not in-
cluded.

Hdogsta antalet skarvar i Krankesjon under september—okto-
ber under vart och ett av dren 1985-2007. Tillfdlliga besok
av flyttande skarvar har uteslutits.

rived from the east, landed on the lake only to leave
within an hour or two. In autumn 1986, Whooper
Swans fed on the tubers of Potamogeton pectina-
tus, which was the first of the submerged plants to
recolonize and which in 1986 covered about half
of the lake’s bottom in sparse stands (Andersson et
al. 1990, Hargeby et al. 1994). Subsequently, this
plant was largely replaced with charophytes. Po-
tamogeton pectinatus tubers are an important food
of both Whooper and Bewick’s swans Cygnus co-
lumbianus (Schneider-Jacoby et al. 1991, Beekman
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Figure 18. The mean number of Mute Swans at Lake Kran-
kesjon during May to October in 1985-2007. To account for
differences in census frequency, the figures are means of the
mean for each of the six months.

Medelantal knolsvanar pd Krankesjon for manaderna maj—
oktober aren 1985-2007. For att ta hénsyn till skillnader i
bescksfrekvens dr virdena medeltal av mdanadsmedelvir-
dena.
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Figure 19. The highest number of European Wigeon recor-
ded during September—October at Lake Krankesjon in each
year 1985-2007.

Hogsta registrerade antal bldsdnder i Krankesjon under sep-
tember—oktober under vart och ett av dren 1985-2007.

et al. 1991), so the near disappearance of this food
resource can no doubt explain the lower numbers of
Whooper Swan on the lake in recent years.

Mute Swan (Figure 18). The number of breeding
pairs of Mute Swan during the period seems never
to have exceeded eleven, so the majority of swans
recorded on the lake have been non-breeders. The
Figure shows adult and almost adult (all-white)
swans during May through October. The pattern is
rather similar to that for the Great Crested Grebe,
i.e. very low numbers in the early years rising to a
peak around 1993, then falling off only to increase
again after 2000, however with low numbers in
2006 (see below). The peak in 2003 was caused by
exceptionally high numbers of swans being present
during the whole of May, with a maximum of 230
on the 24th.

European Wigeon (Figure 19). The maximum
number of Wigeon varied much in September and
October from 1985 to 2007. There was a peak in
1993 followed by several years with low numbers
until 2001. The pattern is very similar if mean
counts are used.

Mallard. Mallard numbers were highest in
winter, November—February, a period from which
counts are quite few before 2004. The highest
number, 1700, was recorded in mid-January 1993,
but 700 birds or more were seen in an additional
eleven winters. However, the data do not allow any
conclusion about either fluctuations or trends in
number. Mallards do not seem to feed much at the
lake, at least not during the day, but use reed edges

Mute Swan Knolsvan

79



Pochard Brunand

and, when the lake is ice-covered, the ice next to
open parts as loafing sites. Probably they feed in
agricultural fields at night.

Gadwall (Figure 20). A few Gadwalls were seen
in the period April to June in all but three years,
but the highest numbers were recorded in Septem-
ber and October (cf. Figure 7). Although there was
much variation among years, Gadwall numbers
show a positive trend over the study period (r, =
0.658, N =21, P<0.02).

Northern Pintail. Although Pintails were re-
corded in all years, numbers were low, particularly
in spring (highest spring number 21; normally just
a few). Numbers in autumn were somewhat higher,
with top records of 121 and 55, but flocks of more
than half a dozen birds were highly fortuitous. For
this reason nothing can be said about either trends
or fluctuations in number.

Northern Shoveler (Figure 21). The maximum
spring number varied from no Shoveler observed
in spring 1998 to 35 (in three years), while the cor-
responding autumn figures ranged from two (1991)
to 140 (2005). Both spring and autumn numbers
thus show considerable variation. Relatively high
numbers were present in autumn during 1987—
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1990, but generally there is no discernable pattern
in Shoveler occurrence at the lake during the study
period.

Common Teal (Figure 22). The highest spring
numbers of Teal were always found in April, but
since counts in many years did not start until mid-
April, the peak occurrence may well have been
missed in some phenologically early years. For
that reason it is doubtful whether the recorded peak
numbers before 2004 (varying from eight in 1998

704
50 4
50
40 4
30 4
204
10 4

0
1885 1887 1988 1991 1883 1995 1897 1899 2001 2003 20056 2007

Figure 20. The highest number of Gadwall recorded during
August-October at Lake Krankesjon in each year 1985—
2007.

Hégsta registrerade antal snatterdnder i Krankesjon under
augusti—oktober under vart och ett av aren 1985-2007.



Coot Sothona

to 96 in 1988) mirror the species’ true presence on
the lake. Also autumn numbers show a good deal
of variation, with peaks in 1993 and 2006. Means
for August through October in these two years were
about 100 and 80 birds, and peak numbers 300 and
610.

Garganey. The Garganey is the rarest of the dab-
bling ducks breeding in Sweden, and its numbers
are said to vary strongly between years (Svensson
et al. 1999). The highest numbers during the study
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Figure 21. The highest number of Northern Shoveler recor-
ded during August—October at Lake Krankesjon in each year
1985-2007.

Hogsta registrerade antal skeddnder i Krankesjon under
augusti—oktober under vart och ett av aren 1985-2007.

period were recorded in 1990, when nine individu-
als were seen on 26 April, six on 1 June, and four
on 12 July. In autumn, the species was seen in only
six of the years.

Common Pochard (Figure 23). Autumn num-
bers of Pochard on the lake show a statistically
significant negative trend. This holds regardless of
whether maximum autumn numbers (r; = 0.562, N
= 21, P<0.02) or weighted means for the autumn
months are used (r, = 0.652, N =21, P<(.02). How-
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Figure 22. The highest number of Common Teal recorded
during August-October at Lake Krankesjon in each year
1985-2007.

Hogsta registrerade antal krickor i Krankesjon under augus-
ti—oktober under vart och ett av dren 1985-2007.
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ever, as seen in the diagram, the trend was caused
by a decrease that took place during the first ten
years, after which numbers have remained fairly
stable. In most years, counts were started too late
in spring to cover the period when numbers peak,
which occurs in March (cf. Figure 10).

Tufted Duck. As seen from Figure 11, the high-
est numbers of Tufted Duck occur during Novem-
ber through March when no counts were carried out
in most years, which precludes analysis of popula-
tion trends and fluctuations. In those earlier years
from which data are available, numbers were more
than three times higher in February—March than in
November—December (highest number 970 on 15
February 1990).

Common Goldeneye. The same problem as for
the Tufted Duck applies to the data for Goldeneye,
viz. that too few counts were carried out during the
winter months. However, the number of Goldeneye
seems to have increased during the study period
in line with the positive trend shown for winter-
ing birds (Nilsson 2008). Thus, peak numbers in
March in 1988-1991 were only a fifth of those in
2004-2007.

Smew. As for the previous two species, the ma-
terial does not permit any conclusions regarding
either trends or fluctuations because of the scarcity
of winter data in most years. Numbers in February—
March (Figure 13) reached 80 individuals in 2004
and were higher in late winter than in autumn in all
but one year for which these two periods could be
compared.

Goosander. Goosanders visit the lake almost ex-
clusively during October to early April (Figure 14)
and useful data therefore only exist for the last four
years. The highest count during the study period
was 256 individuals on 14 April 1986; numbers just
exceeded 100 twice.

Common Coot (Figure 24). During the whole
study period, the Common Coot was the most nu-
merous waterbird on the lake almost year-round,
with nearly 2500 individuals in autumn 1993.
Numbers were very low in the first years but in-
creased rather quickly to reach a peak in 1993 after
which they again fell. From 2001 onwards numbers
have been comparable to those in the early 1990s,
with the exception of 2006, when the population in
autumn was only about half that of the preceding
years. The dynamics of the Coot population thus
shows strong similarities to that of the Mute Swan
(and to some extent to that of the Wigeon and Great
Crested Grebe).
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Figure 23. Mean number of Common Pochard recorded
during August-October at Lake Krankesjon in each year
1985-2007.

Medelantal brundnder pa Krankesjon under perioden au-
gusti-oktoberunder vart och ett av dren 1985-2007.

1600 -
1400 4
1200 4
1000 4
800 4
800 4
400 4
200 4

0

1985 1887 1888 1881 1983 1985 1987 1999 2001 2003 2008 2007

Figure 24. The highest number of Common Coot recorded
during August—-November at Lake Krankesjon in each year
1985-2007.

Hogsta registrerade antal sothéns i Krankesjon under au-
gusti—oktober under vart och ett av aren 1985-2007.

Discussion

Lake Krankesjon as a moult and stop-over site

Figures 1—15 clearly show that the species treated in
this paper are most numerous during the migration
periods or, for some of the species, during winter.
For Coot and Mute Swan, high numbers are also
present during moult. From a conservation per-
spective, the lake is important because of its small
breeding colony of Black Terns Chlidonias niger
beside a few other relatively sparse species (Bit-
tern Botaurus stellaris, Penduline Tit Remiz pen-
dulinus, etc.). However, few species of waterbird
breed at the lake, and those that do so breed in low
or moderate numbers. The most common breeding
waterbirds, apart from a (re-established) colony
of Black-headed Gull Larus ridibundus, are Coot,
Great Crested Grebe, Mute Swan, Greylag Goose
Anser anser and Common Tern Sterna hirundo. In
recent years, a single Tufted Duck brood has been



seen in two seasons and in each year one or two
Mallard broods, but there are only a few breed-
ing records for other dabbling ducks (Gadwall,
Garganey). So, clearly the lake’s main importance
is as a moulting and staging area. The number of
Coot at Lake Krankesjon in summer and autumn,
for instance, is among the highest for any lake in
Sweden, with the exception of Lakes Tékern and
Hornborgasjon (Nilsson 2007, L. Nilsson, pers.
comm.).

To get some reference against which Lake
Krankesjon’s importance as a stop-over site in au-
tumn could be compared, we searched the Swedish
bird database, Svalan (http://artportalen.se/birds/),
restricting our search to observations made in South
Sweden (Gdotaland) during the period 1 Augustto 31
October in 2004-2008. For each species, we speci-
fied a minimum number that should be exceeded
for an observation to be included (e.g. 1000 for
Wigeon, 100 for Gadwall). A number of localities
were identified from which high autumn numbers
of one or more waterbird species had been reported
consistently. These were, however, predominantly
sheltered bays along the coast. Among inland sites,
Lakes Takern and Hornborgasjon stood out from
all the others by holding numbers several times
higher than any other South Swedish lake (also cf.
Nilsson 2007). For single species, higher numbers
than those recorded at Lake Krankesjon had been
reported from a few lakes. While, on the whole, the
exercise failed to establish Lake Krankesjon’s ex-
act position among South Swedish lakes based on
its importance as a moulting and staging site, it is
probably safe to conclude that Lake Krankesjon is
one of the more important ones, especially consid-
ering the scarcity of shallow, vegetation-rich and
productive lakes in Sweden south of Lakes Tékern
and Hornborgasjon.

Causes of fluctuations in the lake's waterbird
numbers

An unknown part of the between-year fluctuations
in numbers depends on deficiencies in the counts
themselves (individual birds or even flocks having
gone undetected, or birds being counted twice).
Another factor that may have had some influence
on the reliability of the data is that counts were
carried out only twice a month for most of the pe-
riod, with a few gaps here and there. Most likely
neither of these two sources of error is particularly
important, however, at least for those species that
show the most regular occurrence on the lake, such
as Great Crested Grebe, Mute Swan, Pochard and

Coot. We therefore focus here on the dynamics of
these species, although some comments are made
also on the occurrence of a few others.

Another factor that might cause variation in the
number of staging birds at a locality is if the avail-
ability of suitable areas in the surroundings varies
between years. To some extent this has been the
case during the present study. In autumn 2006, for
instance, the nearby Vombs dngar Nature Reserve,
only about 3 km distant, was flooded and attract-
ed large numbers of dabbling ducks, particularly
Teal, Shoveler and Wigeon. An exchange of indi-
viduals between this locality and Lake Krankesjon
was documented and may at least explain some of
the day-to-day variations in numbers on the lake.
Ducks have also been seen travelling between Lake
Krankesjon and other locations in its neighbour-
hood.

Fluctuations in water level could potentially be
an important factor affecting the number of dab-
bling ducks staging on the lake, because high wa-
ter levels could make the submerged vegetation
unavailable to species feeding by up-ending. How-
ever, probably this would mainly affect Gadwall,
Pintail and Shoveler, perhaps also to some extent
Wigeon. Mallard were sometimes seen foraging
by up-ending in shallow parts of the lake close to
their loafing sites during daytime, but their main
feeding probably took place in terrestrial habitats
at night. Gadwall was the species most regularly
seen feeding (by up-ending) during autumn. Also
Wigeon were sometimes seen using up-ending as a
foraging method, but in autumn and winter Wigeon
appeared not to forage much during the light hours.
Sometimes, however, they associated with flocks
of Coot, but this was much more pronounced in
spring. Coots dive and bring plant material to the
surface that would otherwise be unavailable to the
Wigeon, and Wigeon use material that the Coots
drop while feeding. This commensal association
was very frequent in spring and sometimes practi-
cally all of up to 200 Wigeon were using Coots in
this way (HK unpubl. data).

One cause of numerical fluctuations and trends
can be searched on a ‘global’ level, i.e. population
changes involving large portions of a species’ total
population. The trend in number of Great Cormo-
rants that used Lake Krankesjon no doubt is best
explained by this species’ general increase practi-
cally everywhere in Europe, including Sweden
(Engstréom 2001, Bregnballe et al. 2003). Among
the other species treated here, the Gadwall showed a
statistically significant positive trend over the study
period. This reflects a well-documented general in-
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crease and an expansion of the species’ breeding
area in Sweden during the last 60 years. In 1944,
the breeding population in Sweden was estimated
at 60—70 pairs (SOF 1962) and in 2003 at 675725
pairs (SOF 2004). In autumn 2005, a total of 2300
Gadwall were counted while staging on three shal-
low lakes in South and South Central Sweden (SOF
2006). In contrast, autumn numbers of Pochard at
Lake Krankesjon showed a negative trend during
the first ten years but have since remained rela-
tively constant. Unfortunately, Swedish September
data from the international waterbird counts (Nils-
son 2007) do not permit a calculation of an index
with which the data from Lake Krankesjon could
be compared.

The fluctuation patterns of Great Crested Grebe,
Mute Swan and Coot were mutually rather similar,
despite the fact that the grebe is piscivorous and
the other two feed almost entirely on submerged
plants (Cramp 1977, 1980). In fact, there were sta-
tistically significant correlations between numbers
of grebes and swans (r = 0.703, df 19, P<0.001),
swans and coots (r = 0.795, df 19, P<0.001) and
also numbers of grebes and coots varied in parallel
(r=0.461, df 19, P<0.01).

The winter survival of Coots has been shown to
be affected negatively by the severity of the winter,
expressed as number of days with ice (Cavé & Viss-
er 1985). The number of Coots at Lake Krankesjon
during 1985-2007 correlated positively with Janu-
ary temperatures measured at Malmo (r = 0.710,
P<0.001), as did the number of Mute Swans (r =
0.602, P<0.01), whereas the correlation for Great
Crested Grebe was low (r = 0.228) and non-signif-
icant. The question is whether winter temperatures
influence the numbers of these waterbird species
directly or via effects on their food supply.

By using an ordination method, Milberg et al.
(2002) analysed the relationship between biomass
of submerged plants and numbers of birds staging
on Lake Téakern, southern Sweden, in mid-Septem-
ber. They found a negative relationship between
plant biomass and numbers of the piscivorous Cor-
morant and Goosander, but not with the likewise
piscivorous Great Crested Grebe, which showed a
clear positive relationship with plant biomass. For
some predominantly herbivorous species (Coot,
Pochard, Mute Swan, Mallard and Wigeon in par-
ticular) there was a very strong positive association
between numbers and the amount of submerged
plants.

Unfortunately, measurements of the extent of
submerged vegetation at Lake Krankesjon exist for
only 11 of the 21 years that its waterbird popula-
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tions were monitored. For the three species, Great
Crested Grebe, Mute Swan and Coot, the correla-
tions between submerged vegetation and population
size are nonetheless statistically significant (Great
Crested Grebe, r = 0.897, P<0.001; Mute Swan, r
= 0.794, P<0.05; Coot, r = 0.949, P<0.001) dem-
onstrating that the same relationship as found at
Lake Takern existed also at Lake Krankesjon. The
relationships between biomass of submerged plants
and other (inter-correlated) limnological variables,
such as transparency (Secchi depth) and chlorophyll
(a measure of the amount of micro-algae), which
likely influence the growth of submerged vegeta-
tion, will be treated elsewhere. However, it is worth
noticing that the population fluctuations of all three
of the above-mentioned waterbird species show
statistically significant correlations with measures
of transparency and algal mass (for which respec-
tively 20 and 19 years of data exist). In agreement
with Milberg et al. (2002) we therefore conclude
that waterbird numbers at Lake Krankesjon were
strongly influenced by water quality via its effects
on the submerged vegetation.
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Sammanfattning

Krankesjon ¢.20 km o6ster om Lund blev kdnd
genom boken Krankesjon — ett figlarnas paradis
(Swanberg 1931) och inte minst genom den koloni
av svarthalsade doppingar Podiceps nigricollis som
Swanberg fann ddr. Kolonin tycks ha férsvunnit
under andra hélften av 1930-talet, men sjon fortfor
att vara en god fagelsjo. Under aren 1974—1976 in-
triffade emellertid en dramatisk minskning i flera
fagelarters numerdr, t.ex. skdggdopping Podiceps
cristatus, kndlsvan Cygnus olor och sothdna Fulica
atra. Parallellt hirmed skedde stora fordndringar i
sjons vegetation och vattenkvalitet. Fran att ha va-
rit forhallandevis klart blev vattnet grumligt sam-
tidigt som bottenvegetationen forsvann ndstan helt
(Karlsson m.fl. 1976). Detta tillstand tycks ha varat
ungefdr till 1985, da en atergang till tidigare for-
hallanden inleddes (Andersson m.fl. 1990). Samma
ar, 1985, startade framlidne Gunnar Andersson re-
gelbundna rikningar av Krankesjons simféglar.
Rakningarna, vilka fortfarande pagar, syftade till

att finna samband mellan fagelférekomsterna och
olika limnologiska variabler. Resultaten av dessa
rdkningar presenteras i denna uppsats.

Metod och studieomrade

Krankesjon ér c. 3,4 km? och mycket grund. Med-
eldjupet dr ungefdr 1,5 m, det djupaste partiet nér 3
m, men stora omraden har ett djup betydligt mindre
dn 1 m. Undervattensvegetationen domineras helt
av kransalger Chara sp.; ndgra mindre omraden
hyser borstnate Potamogeton pectinatus. Sjon kan-
tas av en bard av vass Phragmites australis, som i
viéster bildar bredare félt och i sjons syddstra horn
storre sammanhdngande omraden. Sjon saknar Oar,
men har i sin 6stra del ett antal isolerade vassrug-
gar och partier av annan vegetation (kalmus Acorus
calamus, igelknopp Sparganium sp., m.m.). Tva fa-
geltorn finns vid sjon, ett pa den sddra sidan (det
s.k. Almentornet) och ett i oster (Silvakratornet).
Sjon har tva sma tillfléden, Silvékrabédcken i sydost
och Liansmansbécken i sydvést och avvattnas till
Kivlingean via Alabicken pa sjons nordsida.

Rékningarna av sjons simfaglar utfordes fran de
bada fageltornen med hjilp av tubkikare. Under
aren 1985-2003 genomfordes i allménhet tva rik-
ningar per manad, begransade till perioden mitten
av april-mitten av oktober, men vissa ar utfordes
rakningar ocksa ovriga manader. Tva luckor finns
i detta material, ndmligen for dren 1997 och 2000.
Fran och med 2004 har rékningar genomforts under
hela aret och betydligt oftare dn tidigare (Tabell 1).
Under dessa fyra ar rdknades dock inte alltid samt-
liga arter vid varje besok (dock oftast flertalet). Pa-
rallellt med rdkningarna av simfagel har olika lim-
nologiska undersdkningar genomforts i sjon.

Givetvis dr de siffror som erhéllits under sim-
fagelrdkningarna behdftade med viss osidkerhet.
Vissa arter, t.ex. skidggdopping, underskattas litt
under blédsiga forhallanden, grisinder Anas pla-
tyrhynchos ligger under dagtid ofta inne i vass och
annan vegetation och blir ofta synliga forst da de
skrdms ut pa Oppet vatten av exempelvis havsorn
Haliaaetus albicilla. Speciellt under flyttningstider
sker ocksa en viss omsittning av fagel i sjon, vilket
kan leda till ganska stora variationer frn en dag till
en annan. Vi dr dock dvertygade om att de resultat
som redovisas hér ger en rittvisande bild av savil
de sdsongsméssiga som de arliga fluktuationerna i
sjons simfagelfauna. Inte minst torde detta gélla de
arter, som dr narvarande i sjon under langa perioder
och i ganska konstanta antal, fraimst skdggdopping,
knoélsvan och sothona.

Redovisningen omfattar inte samtliga arter som

85



riknats; exempelvis ingér inte hédgrar, gédss och
masfaglar och inte heller de olika mer eller mindre
sdllsynta arter som upptrétt under perioden.

De vunna resultaten redovisas under tva rubriker,
arscykeln respektive bestdndsvariationerna. Den
forra avser att spegla de olika arternas sdsongsmés-
siga forekomst vid Krankesjon, vilket i huvudsak
sker i form av en serie diagram med tillhérande
kommentarer. Denna del ar uteslutande baserad pa
de senaste fyra arens rékningar, vilka utforts till-
rackligt frekvent for att en bild skall framtrdda. Un-
der den andra rubriken visas bestdndsutvecklingen
for de olika simfagelarterna under hela perioden
1985-2007.

Arscykeln

For flertalet arter visas det sdsongsmissiga upptra-
dandet i sjon i figurer, med separata diagram for
vart och ett av de fyra dren. Hérvid har efterstrivats
att ha samma skala pa de olika delfigurerna, men
for en art, krickan Anas crecca, har detta inte foljts.
Vidare har de fyra aren slagits samman for sex ar-
ter. P4 tidsaxeln (x) anges dagnummer, dvs den 1
januari = 1, 31 december = 365 (ingen hénsyn till
skottar) och 1 juli séledes = 182. Y-axeln saknar av
tekniska skl etikett, men anger antalet individer.
For ytterligare nagra fa arter ges bara en Kkort pre-
sentation i texten.

Skdggdopping Podiceps cristatus (Figur 1). Den
milda vintern 2006/2007 Overvintrade négra fa
skdggdoppingar, men normalt anlinde de forsta
skdggdoppingarna i samband med islossningen el-
ler, isfria ar, vid ungefdar samma tid (forsta halvan
av mars) for att ddrefter snabbt 6ka i antal. Antalet
var hogt 6ver sommaren, c. 130-150 ex., varav en
troligen ganska hog andel utgjordes av icke-hick-
ande, och minskade sedan successivt fran mitten av
september. Efter mitten av november var ytterst fa
doppingar kvar i sjon — i stark kontrast till forhal-
landena pa den nidrbeldgna Vombsjon, dir antalet
oOkar 1 november for att drligen uppga till c. 2000.

Storskarv Phalacrocorax carbo (Figur 2). Antalet
skarvar var normalt ldgre under varen—sommaren
dn under hosten. De tre hogsta siffrorna avser flyt-
tande flockar, vilka hogst tillfélligt landat pd sj6n
och fiskat innan de dragit vidare. Den hoga siffran
(102) den 2 november (2007) ar faglar som uppsokt
sovplatsen 1 piltrdd vid Silvdkrabdckens mynning
och inkluderar dven faglar, som anlédnde frén andra
hall én sjélva sjon.

Sangsvan Cygnus cygnus. Arten ses inte sarskilt
ofta 1 sjon, men rastar tillfilligt framfor allt i mars
och slutet av oktober—bdrjan av november, da upp
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till 30 faglar setts. Ocksé vintertid ses en del sang-
svanar, men arten soker da sin foda huvudsakligen
i akermarken, pa raps eller ung strasid.

Kndlsvan Cygnus olor (Figur 3). Figuren visar
endast antalet utfirgade kndlsvanar (vilka alltid
kraftigt dominerar antalsmassigt). Antalet hickande
par tycks aldrig ha 6verstigit 11 (och var under de
fyra aren dnnu ldgre), varfor det i huvudsak handlar
om icke-hdckande faglar. Som synes dr monstret de
olika dren ganska olikartat. Den totala avsaknaden
av knolsvanar fran januari till slutet av mars 2006
beror pa en sen, men total isliggning av sjon, men
noterbart dr de 14ga antalen dven under resten av
aret (se nedan). Ar 2007 6kade antalet kndlsvanar
mycket starkt under senhésten, en 6kning som fort-
satte in 1 januari 2008 (220 ex den 21).

Blédsand Anas penelope (Figur 4). Blidsanden vi-
sar ganska tydliga toppar under artens stracktider,
men dessutom registrerades mycket hdga antal i
december och januari under ett par av aren. Saledes
skedde under november—december 2006 och 2007,
dvs efter artens normala stricktid, en stark inflytt-
ning av blédsénder till sjon, vilken i januari 2007
resulterade 1 att dver 900 ex. noterades. Isldggning
1 senare delen av januari detta dr tvingade bldsén-
derna att tillfélligt 1dmna sjon. Notera ocksa den
néstan totala avsaknaden av bldsénder varen 2006
ocksa efter det att isen gatt upp i slutet av mars.

Grésand Anas platyrhynchos (Figur 5). Figuren
sammanfattar forekomsten under de fyra aren.
Normalt sags de hogsta antalen grisédnder under
senhdst och vinter, medan ytterst fa griasdnder sags
under hickningstid. Antalen okade sedan sakta
under sommaren med en del ruggande faglar och
dérefter ganska gradvis under hosten.

Stjartand Anas acuta (Figur 6). Stjartanden &r
normalt sa sporadisk och fétalig i Krankesjon, spe-
ciellt om varen, att de fyra arens data lagts samman
i figuren. Hosttoppen sammanfaller vdl med artens
strackperiod.

Snatterand Anas strepera (Figur 7). De milda
vintrarna 2006/2007 och 2007/2008 ségs enstaka
snatterdander. Under véren var antalen ganska blyg-
samma, varefter antalen okade under sommaren
och oftast nadde en topp en vecka in i september.
Liksom for kndlsvan och blidsand var antalet snat-
terdnder nagot ldgre 2006 dn de andra tre aren.

Skedand Anas clypeata (Figur 8). Liksom for 6v-
riga simdnder var antalen om varen avsevirt lagre
dn under hosten. De hogsta varsiffrorna noterades
under den andra halvan av april. Monstret for host-
forekomsten skiljer sig ganska markant at mellan
aren med en tidigare topp 2006 och 2007 én de
bada foregaende aren.



Kricka Anas crecca (Figur 9). Ligg mirke till
att skalorna i de tva nedre delfigurerna skiljer sig
markant frén skalan i de bdda dvre. Den helt ute-
blivna virtoppen 2006 kan mojligen tillskrivas det
faktum att sjon inte blev helt isfri forrén en bit in i
den forsta aprilveckan. Liksom for bldsand skedde
i december 2006 en stark inflyttning av kricka till
sjon och antalet kulminerade i januari 2007 med c.
2000 ex., vilka lag tillsammans med bldsdnderna
ute pa Oppet vatten.

Arta Anas querquedula. Artan ir sjons sillsyn-
taste simand och sdgs normalt blott med négra fa
exemplar i april och maj, med en liten topp kring
1 maj. De mycket fa hostobservationerna gjordes i
augusti och september.

Brunand Aythya ferina (Figur 10). Bortsett fran
overvintrande faglar vissa ar, var monstret for
brunandens upptriddande ganska likartat mellan
aren. De 14ga varsiffrorna 2006 kan troligen hén-
foras till den sena islossningen. Hogstaantalen var
nagot hogre hosten 2004 &n de andra tre aren, da de
lag kring 150 ex. Brundnderna 14g oftast inom ett
begrinsat omrade utanfor den norra stranden.

Vigg Aythya fuligula (Figur 11). Viggens upptra-
dande uppvisade ganska stora likheter med brun-
andens, inklusive januariférekomsten 2005, men
uppgangen i antal om hosten intréffade senare &n
for brunanden. De registrerade antalen under 2007
ligger av okédnd anledning nagot ldgre dn de andra
arens.

Knipa Bucephala clanga (Figur 12). Sommartid
var antalet knipor i Krankesjon mycket lagt och
utgjordes av yngre, icke-hidckande faglar. Antalen
6kade normalt ungefdr frén borjan av oktober. I
vilken utstrackning knipor dvervintrade bestdmdes
av issituationen; antalen uppgick, som framgér av
figuren, under januari och februari under tva av
aren till c. 500. Varstracket var i allmdnhet avslutat
kring mitten av april.

Salskrake Mergus albellus (Figur 13). Salskra-
kens upptridande i sjon liknar knipans om man
bortser fran att arten saknades helt under sommar-
halvéret. Antalen var hogre under érets tre forsta
manader dn under de tva sista, med en viss topp 1
slutet av mars med upp till 80 ex.

Storskrake Mergus merganser (Figur 14). Bil-
den for storskraken ar ndstan identisk med den for
salskraken, dvs med forekomst fran borjan av ok-
tober till borjan av april. Antalen vixlade ofta gan-
ska starkt mellan raknetillfallena och grupper sigs
bade 1dmna sjon och anldnda till den.

Sothéna Fulica atra (Figur 15). Det allminna
monstret var ganska likartat dtminstone for tre av
aren: ganska betydande antal Gvervintrande fag-

lar, 6kande antal till mitten av mars och dérpé en
minskning ungefdr till mitten av juni. Dérefter
okade antalen for att nd en topp i borjan av novem-
ber. 2006 avviker s till vida att sothons saknades
frdn mitten av januari till slutet av mars, da sjon
var helt istdckt, och genom att hdsttoppen i stort
sett uteblev.

Bestandsfluktuationer

Hér redovisas artvis de fordndringar i simfagel-
bestandet som registrerats under perioden 1985—
2007. Tonvikten ligger pa hosten, fran vilken flest
data foreligger och antalet faglar varit hdgst.

Skaggdopping (Figur 16). Under studiens forsta
ar var antalet skdggdoppingar extremt lagt men
okade stadigt for att nd en topp under de forsta aren
pa 90-talet. Darpa f6ljde en viss nedgéng, men be-
klagligtvis saknas data for aren 1997 och 2000. De
senaste 67 &ren har bestindet varierat nagot kring
en relativt hog nivd. Figuren visar hogsta antal
adulta faglar i juli manad och inkluderar atmins-
tone de senaste aren uppenbarligen ett betydande
antal icke-héckare.

Storskarv (Figur 17). I Krankesjon (liksom i Sve-
rige 1 Ovrigt och stora delar av kontinenten) visar
storskarven en statistiskt signifikant 6kning under
perioden (1, = 0,605, N = 21, P<0.02). Under de
forsta aren sdgs skarvar praktiskt taget aldrig under
véaren och hostsiffrorna nadde inte 10 ex. Numera
uppehéller sig regelbundet 15-20 skarvar i sjon un-
der var och sommar och 40-50 under hésten.

Sangsvan. Under de forsta cirka 10 dren héick-
ade sdngsvan i sjons omgivningar och 2—4 faglar
sags ibland sommartid pa sjon. Hér har emellertid
en forandring skett. Medan sangsvan under perio-
den 1985-1999 sags under 18 av 75 rdkningsda-
gar under juni—augusti (24%), sags arten endast
3 av 59 dagar (5%) under motsvarande tid dren
2003-2007. Under de forsta tvd dren sags i oktober
fran 20 till 50 sangsvanar, vilka fodosokte i sjon
och vilka tycks ha stannat under en lédngre period.
Dessa svanar livndrde sig pa borstnatens rotknolar.
Borstnaten var den forsta arten att dterkolonisera
de kala bottnarna och tickte 1986 ungefér hilften
av sjons bottnar, men ersattes senare av kransalger.
Eftersom borstnatens rotkndlar dr en viktig foda for
sangsvan (och mindre sdngsvan Cygnus columbia-
nus bewickii) ér det troligt att den minskade fore-
komsten av rastande sangsvanar hdnger samman
med att borstnaten senare ersatts av kransalger.

Knolsvan (Figur 18). Medelantalet adulta (vita)
svanar under manaderna maj—oktober (medeltalet
végt for att korrigera for olika ridkningsintensitet
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olika méanader) var mycket lagt under de forsta aren
men steg sedan till en topp i borjan av 1990-talet
for att sedan minska en aning igen. Under de se-
naste sju aren har antalet vixlat en del, med 14gt
antal speciellt 2006, men i 6vrigt hdga totalantal.
Toppen 2003 orsakas av mycket hdga antal (upp till
230 faglar) i maj detta ar.

Blédsand (Figur 19). Arten visar ett mycket ore-
gelbundet upptrddande under aren. En kraftig topp
1993 foljdes av laga siffror dnda till 2003.

Grdsand. Som ndmnts ovan var grisandsiffrorna
hogst under senhdst och vinter, en period varifran
det dr sparsamt med rikningar fore 2004. Det hog-
sta registrerade antalet utgors av 1700 i mitten av
januari 1993, men under ytterligare 11 vintrar no-
terades 700 eller fler grasinder.

Snatterand (Figur 20). Nagra fa snatterdnder sags
alla ar utom tre under perioden april—juni, men de
hogsta antalen noterades alltid 1 september eller
oktober. Trots ganska stor variation mellan aren
kan en klar dkning noteras (r, = 0,658, N = 21,
P<0,02).

Stjartand. Som mest noterades 21 (var) och 121
exemplar (hdst), men forekomsten var mycket ore-
gelbunden och inget monster kan utldsas ur data.

Skedand (Figur 21). Hogsta antal pa varen varie-
rade fran noll 1998 till 35 (tre olika &r) medan host-
siffrorna varierade mellan 2 (1991) och 140 (2005),
utan synbart monster.

Kricka (Figur 22). Mgjligen startade rdkningarna
under flera &r for sent pd védren for att f4 med top-
pen i krickans rastning, varfor det dr osdkert om
varsiffrorna speglar forekomsten (fran max 8 ex.
1998 till 96 ex.1988). Hostsiffrorna varierar likale-
des kraftigt, med toppar 1993 och 2006. Medelvér-
dena for augusti—oktober dessa ar var mycket lagre,
100 respektive 80, vilket ocksa visar den stora va-
riationen i siffrorna for denna art.

Arta. Det hogsta antal som noterades var 9 ex.
den 26 april 1990. P4 hosten sags arten endast un-
der sex av de 21 aren.

Brunand (Figur 23). Arten visar en statistiskt sig-
nifikant minskning under perioden (r; = 0,652, N
=21, P<0,02), men denna beror helt och héllet pa
hoga siffror under ett antal ar i borjan. Senare har
hostsiffrorna varierat ungefdr mellan 100 och 200.

Vigg (Figur 11). Antalet viggar dr hogst under
november t.0o.m. mars, en period med fi rdkningar.
De rikningar som finns visar mer dn tre ganger sa
manga viggar i februari—-mars som i november—de-
cember (hogsta antal 970 den 15 februari 1990).

Knipa. Liksom for viggen foreligger fa rakningar
under vintermanaderna. Mojligen har antalet kni-
por i sjon emellertid dkat. For perioden februari—
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forsta veckan 1 april var de hogsta noterade antalen
fyra ganger hogre 2004-2007 dn 19862003 (data
fran 10 av aren).

Salskrake. Ocksa for salskraken saknas tillrick-
ligt med vintersiffror for att sdga ndgot om eventu-
ella forandringar i antalet faglar som besokt sjon.

Storskrake. Samma sak géller storskraken som
for foregaende art. Det hogsta antal som noterades
under perioden var 256 ex. den 14 april 1986; tva
ganger har antalet overskridit 100.

Sothona (Figur 24). Under hela perioden var
sothOnan éret runt sjons vanligaste simfagel (med
undantag av den hogst tillfélliga toppnoteringen for
kricka 1 januari 2007) med ndstan 2500 ex. hosten
1993. Antalet sothons var emellertid mycket 1dgt
under de forsta dren men okade stadigt till 1993,
varefter det pa nytt minskade, dock utan att na de
forsta drens bottennivaer. Darefter har antalet sot-
hons pa nytt okat till mellan 1500 och 2000 hos-
tetid. Ett markant undantag utgér hosten 2006, da
antalet endast var ungefér hélften av nirliggande
hostars.

Krankesjon som ruggnings- och rastningslokal

Frén ett fagelskyddsperspektiv dr Krankesjon som
héckningslokal viktig framfor allt pa grund av dess
koloni av svarttdrna Chlidonias niger, men sjon
hyser ocksé en ett antal mindre talrika arter som
rordrom Botaurus stellaris, pungmes Remiz pendu-
linus, m.fl. Ddremot dr antalet hickande andfaglar
mycket 1agt och utgors, forutom av gragas Anser
anser, av kndlsvan (max 11 par), grasand (en eller
ett par kullar brukar ses) och vigg (en kull noterad
vid vardera tva tillfiallen under den senaste 5-ars-
perioden). Till dessa kan ldggas nagra andra vat-
tenfaglar: skdggdopping, sothona, skrattmas Larus
ridibundus och fisktarna Sterna hirundo, samtliga i
laga till mattliga antal. Nagon enstaka hackning har
konstaterats for snatterand och arta. Sjon har séle-
des sitt varde huvudsakligen som ruggnings- och
rastningslokal. Undantaget Tdkern och Hornborga-
sjon, dr exempelvis antalet sothons bland de hogsta
som noterats for insjoar i Gotaland och samma sak
giller for kndlsvan. Bida arterna drar givetvis nytta
av att sjon dr grund och rik pa undervattensvegeta-
tion. Aven om Krankesjon inte pa ldnga vigar kan
tdvla med Tékern och Hornborgasjon maste den
andéd betraktas som en viktig dversomrings- och
rastlokal for simfaglar, i synnerhet om man beak-
tar avsaknaden av liknande sjoar i stora delar av
Sydsverige.



Orsaker till variationerna i antalet rastande
simfaglar

Vilka &r da orsakerna till de variationer i simfégel-
antalen som redovisas i1 Figurerna 16-24? En sa-
dan kan vara att andra lokaler i sjons nérhet, som
Vombs dngar, vissa ar varit mera attraktiva som
rastlokal dn Krankesjon. Detta giller dock bara un-
der senare ar och bara for nagra av simandsarterna.
En annan faktor kan vara sjons vattendjup, vilket
varierat mellan hostarna. Effekterna hérav har inte
undersokts, men flera av de simandsarter som hs-
tetid rastar i sjon fodosoker inte ddr, atminstone
inte under dagtid. Bestdndsfordndringar 6ver storre
omraden dr ytterligare en faktor som kan ha gett
upphov till variationen. Det 6kande antalet stor-
skarvar i sjon, t.ex., dr uppenbart endast en speg-
ling av artens allménna dkning i Sverige och storre
delen av Europa. Samma sak torde gélla for snat-
teranden, som ockséd 6kat markant i Sverige under
den aktuella perioden.

De viktigaste orsakerna till dkningen av antalet
skdggdoppingar, kndlsvanar och sothons under pe-
rioden (Figurerna 16, 18 och 24) torde dock vara att
soka 1 sjon sjdlv. Som ndmndes inledningsvis kin-
netecknades Krankesjon frdn mitten av 1970-talet
till mitten av 1980-talet av grumligt vatten och kala
bottnar. Darefter skedde en snabb forbattring av
forhallandena, bottnarna aterkoloniserades, till en
borjan av borstnate, senare av kransalger, och sikt-
djupet okade. Parallellt hirmed dkade de nimnda

tre arterna for att alla na en topp de fOrsta dren pa
1990-talet. Intressant nog rader statistiskt signifi-
kanta korrelationer mellan antalet skdggdoppingar
och antalet kndlsvanar, mellan antalet knolsvanar
och sothéns, samt mellan antalet skiggdoppingar
och sothons, trots att skdggdoppingen éar fiskétare,
medan knolsvan och sothdna nidstan uteslutande
livndr sig av vegetabilier.

Milberg m.fl. (2002) analyserade sambandet
mellan méngden undervattensvegetation och anta-
let rastande simfaglar hostetid i Takern och fann ett
positivt samband mellan méingden vegetation och
bade vixtitare som kndlsvan, sothéna, m.fl. och
den fiskdtande skdggdoppingen. Tyvérr finns mit-
ningar av Krankesjons bottenvegetation endast for
11 av de 21 aren. Lika fullt &r sambandet mellan
bottenvegetation och fégelantal statistiskt signifi-
kant for skdggdopping, kndlsvan och sothéna. De
tre korrelationerna &r alla positiva. For siktdjup och
mingden mikroalger (mitt som mingden klorofyll
i vattnet), faktorer som kan forvintas ha en stark
paverkan pa bottenvegetationen, existerar data for
20 respektive 19 av aren. Mellan dessa variabler
och de tre fagelarterna foreligger ocksé starka ne-
gativa, statistiskt signifikanta samband. Slutsatsen
fran de bada undersdkningarna, den i Takern och
denna i Krankesjon, blir att en grund slittsjos kva-
litet som ruggnings- och rastningslokal for simfig-
lar beror pa tillgangen pa undervattensvegetation,
vilken 1 sin tur hinger samman med algférekomst
och siktdjup.
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