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Laying and clutch size of the Treecreeper Certhia familiaris in

south-western Sweden

ANDERS ENEMAR

Breeding data were collected on an unringed Treecreeper
population nesting in artificial nest sites (nest pockets) of two
sizes, erected in predominantly deciduous forests in south-
western Sweden. From 1982 through 1992, 459 breeding
attempts were recorded. The earliest and latest dates of laying
were 29 March and 26 June. The distribution of first egg dates
showed three peaks: one in April and early May (firstclutches),
one from late May through June (probable second clutches),
with a narrow peak in between (replacement clutches). Clutch
size was related to laying date in a curved fashion peaking in
early May with a mean of 5.93. Overall mean clutch size was

Abstract

5.48 with a range of 3-7. About a third of the successful
breeding attempts (n=37) were followed by another attempt in
anest pocket nearby, considered to be genuine second clutches.
The sizes of these first and probable second clutches were 5.46
and 5.03, respectively. Clutch size in large and small nest
pockets did not differ although the large pockets were preferred
as nest sites.

Anders Enemar, Department of Zoology, University of Gite-
borg, Medicinaregatan 18, §-413 90 Géiteborg, Sweden.
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Introduction

This study of the breeding biology of the Treecreeper
Certhia familiaris started some fifteen years ago and
was based on a new and very simple type of artificial
nest site, here called nest pocket. At that time the
breeding biology of this species was poorly known and
my aim was to collect data on basic parameters, such as
the timing of the breeding period and the seasonal
variation in clutch size. I did not know then that Markku
Kuitunen had started a very detailed field study of the
same species in Finland (Kuitunen 1989). I present my
findings in the hope that they might be useful to those
who study regional variation and related problems.

My study is purely descriptive and has of necessity
been carried out as a "spare time project”. This means
that the field work has been restricted to the ever too
short weekends. This is a serious drawback in view of
the fact that the Treecreeper populations are relatively
sparse with a territory size of about 10 ha in deciduous
forests (Schnebel 1972). As a consequence, many nest
pockets distributed over a large area are required in
order to obtain enough data. Another shortcoming is
that I have not had time to trap and ring the breeding
birds.

Study area and methods

The study area is situated about 10 km south-east of
Goteborg in south-western Sweden (57°39'N;12°4'E),
mainly within the Gunnebo recreation grounds near the
town of Mélndal. Deciduous forests predominate in the
area but are interspersed with a few patches of spruce
and clumps of larch. Oak is very common and
represented by small areas of pure oak wood. Other
deciduous trees are beech, ash, maple, birch, sallow and
poplar. The southernmost and smaller part of the study
area is situated outside Gunnebo and extends into the
adjacent coniferous forests where spruce predominates.

The special "nest-boxes” used in this study, the nest
pockets, consist of pieces of roofing-felt which were
cut out and attached to the tree trunks in a way that
imitates the peeling bark which Treecreepers often use
as natural nest sites. These artificially provided "flap
sites” are shown in Fig. 1. Two sizes of nest pockets
were used. The volume of the large pocket was 0.4 to
0.5 dm’, and the small one about half this volume.

In 1982 the study area (about 9 km?, 3 km? of which
are open fields) was provided with 300 nest pockets at
mean intervals of 70 m along tracks of a total length of
about 20 km. The pockets were inspected from about
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Fig. I. Nest pockets of the two sizes used as nest sites for Treecreepers in this study. The volume under the openings is (.45
dm’ for the large and 0.25 dm’ for the small pocket.

Hdickningsfickor av de tva storlekar som anvints som boplats for tréidkrypare in denna undersikning. Volymen under

appningarna ér respektive 045 och 0.25 dm’,

1 April to about 1 July, part of them weekly but mostly
at intervals of 10 to 14 days. Some nests were visited
more frequently.

The clutch sizes refer to complete clutches
documented by repeated visits or by transilluminating
the eggs (Enemar & Arheimer 1980). The date of laying
was in most cases calculated assuming that the
Treecreeper lays one egg a day, which was confirmed
for several nests.

If not otherwise stated, Student's t-test has been used
to test whether differences were significant.

In the 11 years from 1982 to 1992, 459 breeding
attempts (atleast one egg laid) took place in the 300 nest
pockets, giving a yearly mean of 37 £ 10 (S.D.), with a
range from 19 to 54.
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Results

Time of laving

The Treecreeper has a long laying season. The earliest
and latest first egg dates during the 1 1-year period were
29 March and 26 June. The distribution of the firstegg
dates, divided into 5-day periods, is presented in Fig. 2,
which shows three peaks. The first and largest one
consists of clutches laid in April and early May.
apparently being first clutches, presumably including a
minor proportion of replacement ones. The last peak
consists of clutches laid from late May through June, no
doubt representing second and replacement clutches in
unknown proportions. The diagram, being otherwise
characteristic of a double-brooded species, is disturbed



Table 1. Mean dates of laying start and mean size £5.D, of early (first egg before 11 May) and late clutches (first egg after 20
May) in the study area from 1982 to 1992. Late breeding periods with fewer than five studied clutches are excluded. n = number

of clutches.

Medeldatum for virpstarten och medelstorleken fir tidiga (vérpstart fore 11 maj) och sena kullar (varpsiart efter 20 maj) i
undersékningsomradet aren 1982 — 1992, Sena héickningsperioder med mindre éin fem studerade kallar ér uteslutna. n = antalet

kullar.

_ Early breeding period Tidigare sdsongdelen Late breeding period  Senare sdsongdelen
Year Ar  Date Datum n Clutch Kull n Date Darum n Clutch Kull n
1982 23 April 13 5.65 £0.65 13 8  June 7 4.43 +0.98 7
1983 23 April 27 5.69 +0.88 26 8 June 11 5.09 £0.94 11
1984 25  April 17 5.75 +0.68 16 -
1985 2 May 20 5.57 £0.69 19 12 June 6 5.00 £1.26 6
1986 4 May 13 6.00 £0.58 13 2 June 7 571 %111 7
1987 3 May 9 5.89 +£0.68 9 17 June 7 4.29 +0.76 7
1988 29 April 10 5.44 +0.53 9 12 June 12 4.83+1.11 12
1989 19 April 15 5.2940.72 14 -
1990 14 April 24 5.250.53 24 -
1991 22 April 23 5.72 £0.61 25 2 June 6 4.67 £0.93 8
1992 18 April 16 5.00 £0.63 16 4 June 8 5.00 £0.93 8
All Alla 23 April 187 5.55+0.71 184 8  June 64 4.89 +1.01 64
ANOVA p <0.001%*=* <0.01#* <0.05% <0.3 ns
Mean of
seasonal 23 April 8 5.57 £0.30 11 &  June 8 4.88 +0.44 8
means

by a significant and narrow peak in the middle of May.
According to the field data, this peak mainly consists of
clutches from 1982, 1983 and 1991. In these years,
periods of heavy rain occurred during April causing
many Treecreepers to desert their soaked nests with
eggs or small young. Most of the middle peak is
therefore considered to represent the ensuing
replacement clutches,

However, seasons without rainy periods have also
contributed to the middle peak of the diagram, because
a number of nests were robbed in April or deserted for
unknown reasons and consequently followed by
renesting in many cases. Therefore the data from the
middle of May, days 11 to 20, have been omitted from
certain calculations and comparisons below in order to
minimize the effects of the replacement clutches. In the
following, the early clutches, with the first egg laid
before 11 May, and the late ones, with the firstegg after
20 May, are sometimes treated as roughly representing
true first and second clutches.

The mean dates of laying differed significantly
between the years studied (Table 1) showing a time
span of three weeks for the early (first) clutches and two
weeks for the late (second) ones.

Seasonal variation in clutch size

The number of eggs in complete clutches varied from
three to seven with six the most abundant clutch size,

making up 45 percent of all clutches (Table 2). After
grouping the clutches of all years into 10-day periods
on the basis of the first egg dates, the mean clutch size
shows an increase during April, reaching a peak level
covering most of May, followed by a decline in June
(Table 2, Fig. 4). The curve tends to peak in the first 10-
day period of May, which is indicated by both the mean
clutch size and the number of 7-egg clutches when
compared with the adjacent periods.

NUMBER
| 40
n=366
20
D 1 1 b 1
APRIL MaY JUNE
5-day periods

Fig. 2. The distribution of “first-egg dates” of 322 clutches.
Clutches were divided into 5-day periods.

Firdelningen av datum for hickningsstarten pd fem-dygns-
perioder far 322 kullar.
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Table 2. Distribution of clutches of different sizes over 10-day periods (last period in May 11 days) together with calculated mean

clutch size of the same periods.

Férdelning av dggkullarna av olika storlek pa tiodagarsperioder (sista perioden i maj 11 dagar) samt medelkullens storlek for

samima perioder.
No. of Date of laying start Védrpdatum Total
eggs March  April May June
Agg- 22-31 1-10 11-20  21-30  1-10 11-20  21-31 1-10 1120 21-30
antal Summa
3 - - 1 - - - - - i - 5
4 - 3 2 6 - 1 2 8 10 3 35
5 1 13 27 27 14 11 11 4 2 2 115
6 - 5 18 EEs 30 27 11 7 2 - 144
7 = - - 4 10 4 4 1 - < 23
n 1 21 48 81 54 43 28 20 21 5 322
Mean
clutch - 5.10 529 5.57 5.93 5.79 5.61 5.05 4.24 4.40 548
Medelkull
S.D. - 0.62 0.65 0.71 0.67 0.64 0.83 1.00 0.90 0.95 0.78

- Apparently clutch size was related to laying date.
The linear regression of the size of early clutches on
date (laying start before 11 May) of all years is
represented by the equation y=4.75+0.03x, where y is
clutchsize and x is date with | =1 April. The correlation
is highly significant (r=0.33, df=178, p<0.001). The
corresponding equation for late clutches (laying start
after20 May) is y=8.84-0.06x (r=-0.60,df=67,p<0.001),
also indicating a significant relation between clutch
size and laying date.

The mean laying dates as well as the mean clutch
sizes differed significantly between the years, with the
exception of the size of late clutches (no doubt because
of their high S.D. values) (Table 1). The annual mean
clutch size might therefore vary in relation to the mean

laying date of the season. This presumed “calendar
effect” is confirmed for early clutches. They increased
significantly in size with the progress of the season
(Fig. 3,r=0.70, df=9, p<0.02) whereas the late clutches
showed a non-significant tendency to decrease (Fig. 3,
r=-0.53, df=6, p<0.2).

The first and probable second clutches

As mentioned above, the breeding Treecreepers were
not individually colour-ringed. Therefore true second
clutches could not be distinguished from first and
replacement ones with certainty. Because breeding
density was low, it rarely happened that two
neighbouring nest pockets were used for breeding

CLUTCH SIZE
6. 86
9’.%3054 86
82° A
. 55
88
¥ = 4.80 + 0.03x
51 & ;i‘:}?{fa F:ig. 3. Annual mean clutch size in re_lav
tion to average laying date. Regression
lines are presented for clutches withlaying
start before 11 May (left) and after 20
May (right).
Den drliga medelkullens beroende av
4], . . . . medeldatum for dggldggningens start.
10 20 ! 10 20 I 0 2'0 Den vénstra linjen representerar kullar
APRIL MAY JUNE med vérpstart fore 11 maj, den higra

motsvarande efter den 20 maj.
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simultaneously by two pairs. It seems reasonable,
therefore, to ascribe two consecutive breeding attempts
intwo nearby pockets to the same pair. As aconsequence,
the new clutch was considered to be a genuine second
one in cases when laying in the second nest started soon
after the successful fledging of the first brood. It is of
course possible that a proportion of such second layings
were started by intruding pairs. On the other hand, some
pairs may have escaped observation by laying far from
their first nest or by choosing a nest site other than the
nest pockets. Conclusions regarding the size and
frequency of second and other repeat clutches in this
study should therefore be looked upon as preliminary.

The number of second clutches, identified with the
aid of the described "nearby nest criterion”, is 37, with
first egg dates from 16 May to 26 June. Their mean
number of eggs was 5.03 £0.90 (5.D.), which is less
than the 5.46 £0.65 eggs of the corresponding first
clutches, laid from 3 April to 8 May (p<0.05). The mean
date of the laying start for these second and first
clutches was 2 June and 21 April, respectively. As
expected, these mean clutch sizes are consistent with
those of the corresponding 10-day periods presented in
Table 2.

The mean combined size of first and second clutches
of pairs laying two clutches was 10.49£1.32 and did not
vary significantly in relation to the variation in the
laying date. In early breeding pairs (start of second
clutch in May) the two clutches were of equal size (5.19
+1.01 and 5.25 £0.68, df=30, p<0.8), whereas those of
the late pairs (start of second clutch in June) differed
(5.67 +0.66 versus 4.86 £1.01, df=40, p<0.01). Dou-
ble-brooded early and late pairs therefore produced a
similar number of eggs (10.43 £0.96 and 10.52 +1.24,
df=35, p<0.5).

The number of manifested successful breedings with
the first egg laid not later than 5 May is 101. These
broods fledged early enough to leave sufficient time for
the raising of a second brood. According to the "nearby
nest criterion”, 35 out of the 101 broods were followed
by a second clutch, i.e. an annual mean frequency of
37% +22%. This indicates that about a third of the
successful first broods were followed by a second
breeding attempt in the study area.

The probable replacement clutches

After a breeding failure, nest building and egg laying
sometimes took place in anearby nest pocket. I presume,
as for the second clutches, that most of these clutches
were laid by the failing pair and thus should be denoted
as replacement clutches. Out of 382 breeding attempts
with a known course of events, 65 (17%) were robbed,
mostly by the Great Spotted Woodpecker, Dendrocopos
major,and 91 (24%) were deserted, often during periods
of heavy rain. Only 29 (19%) of these failures were

Table 3. Mean clutch size £8.D. (n) in large and small nest
pockets given for each month of the breeding season.
Medelkullstorleken i stora och smd héickningsfickor for varje
mdnad for sig under hiickningssdsongen.

Pocket Fick-
size  storlek

April May June

Large Stor 5.3240.67 (79) 5.83 £0.69 (54) 4.45+0.94(20)
Small Liten 5572093 (21) 5.7420.71(27) 473£1.01(11)
p of <0.3 <0.6 <0.5

difference ns ns ns

p far skillnad

followed by renesting in a nearby nest pocket. This
proportion of replacement clutches is probably too low
and will be discussed further below.

Most replacement breedings were started in May.
Qut of the 29 cases mentioned, only three had their first
egg laid in either April or June. The replacement
clutches were larger than their corresponding first
clutches as long as they belonged to the ascending part
of the "calendar curve”. The difference was significant
when clutches were replaced during April and May
(5.46 +£0.58 and 5.85 +0.61, df=50, p<0.05).

The clutch size in small and large nest pockets

Out of the 200 nest pockets in the northern part of the
study area, 91 were small and 109 large. This propor-
tion was the same in 1982 through 1989. Thereafter
some lost or destroyed small pockets were replaced by
large ones. Both sizes were used as nest sites, and 153
clutches laid in large pockets can be compared with 59
in the small ones (Table 3). Obviously clutch size was
not influenced by the capacity of the nest site. This
conclusion is supported by the fact that the largest
clutches, those with seven eggs, are uniformly
distributed over the large (9) and small (6) pockets
(%*=0.172, p<0.90).

Out of 188 nests from the years 1982 — 1989 with
invariable numbers of large and small nest pockets, 62
were placed in the small and 126 in the large ones. This
proportion differs significantly from the one expected
from a random distribution (y* =11.85, p<0.001). The
preference for the large pockets is also demonstrated by
the fact that the percentage of nests in the small pockets
(y) increases only when the total number of nests (x)
rises, that is when the number of empty large pockets
declines. This regression is significant (y=1.1x + 2.5,
r=0.75, df=6, p<0.05).

Discussion

The laying and clutch size of the Treecreeper in south-
western Sweden can be compared with those of other
investigated populations, first and foremost with
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Kuitunen's (1987) results from southern Finland and
also with the English nest card material, published by
Flegg (1973), and with Aleknonis' results from Lithuania
(Aleknonis 1984, Kuitunen & Aleknonis 1992), all of
which comprise a large number of studied nests. Other
investigations are based on about 50 or fewer nests
referring to populations in Germany (Léhrl 1979,
Schonfeld 1983). These samples are in many respects
too restricted to allow adequate comparisons.

The laying season

The earliest laying date in my study area was 29 March,
and 13 April in southern Finland (Kuitunen 1987). The
annual variation was however considerable in south-
western Sweden, and the mean laying date for first
clutches during the eleven seasons was 23 April, which
does not differ much from 27 April for six seasons in
Finland and from 25 April in Lithuania (Kuitunen &
Aleknonis 1992). In both Finland and Sweden the bulk
of first clutches were laid from 10 April to 10 May. New
clutches were found in declining numbers through June
in both studies; in Finland one cluich was even started
after 1 July. Laying was reported to start from around
the end of March and the beginning of April in England
(Flegg 1973) and Germany (Schénfeld 1983), where
the beginning and duration of the laying season are
similar to those in south-western Sweden.

The Treecreeper is an early breeder compared with
other resident species in my study area, which also has
a dense population of Great Tits Parus major. The
average time difference between the laying starts of the
two species was 13.5 days (range 9 to 19 days) when the
mean laying dates of the first five clutches from each of
six seasons are compared.

Clutch size

The overall mean clutch size is generally used when
regional comparisons are made. Kuitunen (1987)
examined the geographical variation in clutch size
using his own results and information from the British
Isles, Germany, Hungary, Lithuania, and from elsewhere
in Finland and found no clear trends. The mean clutch
size of this study, 5.48 £0.78, is very close to that of
southern Finland, 5.43 +0.71. The mean size of 56
Lithuanian clutches from nests in natural cavities is
however larger, 5.82 +0.66 (Kuitunen & Aleknonis
1992). The difference is significant (p<0.001).

Flegg (1973), using the English nest card material,
showed that the clutch is slightly larger at the peak of
the season than at the beginning or end. Kuitunen
(1987) found a similar and more pronounced clutch
size profile in Finland. He compared his seasonal
convex curve with those of the English and Lithuanian
populations. He noticed a possible trend from the north
or northeast to the south or southwest with a higher and
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Tab. 4. Clutch size distributions of the Treecreeper in southern
Finland (Kuitunen 1987) and southwestern Sweden (this
study).

Storleksfardelningen for degkullar av wrédkrypare i sidra
Finland (Kuitunen 1987) och sydvdstra Sverige (denna stu-
die).

Clutch size Kullstorlek Total

3 4 5 6 7 Summa
S Finland n 2 15 152 112 18 299
% | 5 51 39 6 100
SW Sweden n 5 35 115 144 23 322
% 2 11 35 45 7 100

slightly later peak in the north or northeast. This trend
was supported by clutch size data from elsewhere in
Finland, although the sample sizes were small.

The fact that the clutch size of the Treecreeper is
related to the laying date means that the size of the
overall mean clutch is not very useful for comparative
analyses, unless the proportions and the timing of the
different categories of clutches in the samples are
known and considered. Most of the published samples
consist of data from about 50 or fewer nests from too
few seasons to make them suitable for comparative
analyses. Therefore, comparisons in the following will
mainly be made with the results of Kuitunen's study,
which was carried out in spruce forests.

The clutch size range was the same in Finland and
Sweden, from three to seven eggs. Clutch size
distributions for the two areas are given in Table 4.

The pattern of distribution differs between the samples
(%*=18.26, p<0.01). The most common clutch consists
of fiveeggs in Finland and six in Sweden. This difference
might be a consequence of the larger proportion of
nesting failures in the Swedish study area, followed by
a higher number of replacement clutches in May when
the clutch size curve peaks. The effect of this on the
overall meanclutch is counteracted by a greater number
of small clutches in the Swedish sample.

The Finnish first clutches (mean size 5.35 £0.62) are
somewhat smaller than the probable first clutches, i.e.
those laid before 11 May, in Sweden (5.52 +0.90,
p<0.05), whereas Kuitunen's second clutches (5.53
+0.89) are larger than the presumed second clutches in
my study (5.03+0.90, p<0.02). The replacement clutches
are large (6.25 £0.71) though very few in the Finnish
sample and do not differ statistically from the probable
replacement clutches in Sweden (5.85+0.61, p<0.2). A
consequence of the reversed size relations of the early
and late clutches in the two countries is that the overall
average clutch sizes converge at about the same level.

The relation between clutch size and laying date is
similar in southern Finland and south-western Sweden.



The clutch size curves largely run in parallel (Fig. 4)
although the peak of the Finnish curve is considerably
higher than the Swedish one and appears about 12 days
later.

The annual mean clutch size of the early scason
(before the peak of the clutch size curve) is related to the
mean laying time of the season in the same way in
southern Finland and south-western Sweden. This is
expected whenconsidering the above-mentioned similar
"calendar effects” within seasons in the two study
areas. The regression lines run practically in parallel
with the Swedish one 0.18 eggs higher. Both show an
increase corresponding to 0.03 eggs per day that mean

laying date is delayed. The annual mean clutch sizes of

the late season are not compared because a statistically
significant regression was not found in my study.
The results of the comparisons above show
unequivocally that the overall mean clutch size of a
study area is a rather empty concept. The timing of the
laying and variation in the clutch size within seasons
may differ between areas in spite of equal overall clutch
sizes. To discover and describe these differences, as is
attempted in this report, is the necessary basis for the
more important step to interpret and explain the
differences ecologically. This remains to be done.

CLUTCH SIZE
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Fig. 4. Clutch size in relation to laying date in south-western
Sweden (circles, this study) and in southern Finland (squares,
Kuitunen 1987). The horizontal lines indicate the 10-day
period for which the average value was calculated. The vertical
lines indicate standard error. Sample sizes are given for each
period.

Kullstorlekens éndring i relation till datum f6r virpningens
start | sydvdstra Sverige (cirklar, denna undersokning) och i
sddra Finland (kvadrater, Kuitunen 1987). De horisontella
linferna ticker den 10-dagarsperiod fir vilken medelvirdet
utréknats. De vertikala linjerna anger storleken av medel-
virdets medelfel. Siffran vid varje period anger antalet kul-
lar.

Repeated layings

It is reasonable to think that the ability of many
Treecreepers toraise a second brood after the successful
fledging of the first one is adaptive, provided that a
second attempt does not too much diminish the parents’
prospects of surviving the following winter to breed
again next spring. Moreover, after nesting failures in
the early part of the season, the adaptive value of
producing replacement clutches seems to be
unquestionable. With this in view, the frequency of
repeated layings appeared to be lower than expected in
the study area, at least as regards replacement clutches.

As shown above, only about a third (37%) of the
successful breedings were followed by a second clutch,
according to the “nearby nest criterion™. Some true
second clutches may thus have escaped detection for
various reasons, but the proportion of double-brooded
pairs is low also in Finland (37%, Kuitunen 1987) and
in England (less than 20%, Flegg 1973). This indicates
that double-broodedness might not unconditionally be
the best strategy, although it means the total production
of no less than about ten eggs. According to Kuitunen
(1987), the productivity of double-brooded pairs,
measured as the recruitment of new adults into the
breeding population the following season, does not
differ from that of single-brooded pairs laying about six
eggs in the midst of the season when the clutch size
curve culminates. The relative fitness of these alternative
strategies probably varies with pairs, seasons and
regions. The factors that are of importance for the
choice of strategy remain to be identified.

The low frequency of replacement clutches is puzzling
because, reasonably, the urge to relay ought to be
stronger after a failure than after a successful breeding
attempt. Some clutches may have been overlooked due
to the shortcomings of the used "nearby nest criterion™.
However, in Kuitunen's (1987) ringed population only
8% of the failing pairs laid again, a surprisingly low
figure.

Kuitunen reports a failure rate of about 30% of the
breeding attempts (=number of prepared nest cups) in
his nestbox breeding population (Kuitunen and
Aleknonis 1992). Losses amounted to about 40% of the
382 breeding attempts (at least one egg laid) in my nest
pockets. Eighty-nine of these failures occurred before
1 June, which means that there was enough time to raise
a new brood. However, only 29 replacement clutches
(nearby nests) were found. This represents areplacement
rate of 33%, which seems to considerably exceed the
Finnish figure. It is similar to the rate of probable
second clutches in my study area.

Itis possible that the number of observed replacement
clutches depends on the cause of the nesting failure.
Out of the 89 unsuccessful attempts, 32 nests were
robbed, mostly by the Great Spotted Woodpecker, and
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57 were deserted, many of them after being soaked
during rainy periods. It seems reasonable to assume
that the pairs are adapted to move farther away torenest
after robbing than after "voluntary™ desertion, to avoid
being robbed again by the same predator. If so, using
the "nearby nest criterion”, fewer replacement nests
should be found after robbing than after desertion, thus
explaining part of the overlooked cases. In fact, fewer
robbed nests were replaced nearby (7, or 22%) than
was the case for deserted ones (22, or 39%). However,
this difference is not statistically significant (31*=2.609,
p<0.2).

It is also possible that only potentially double-
brooded pairs lay replacement clutches, at least when
robbing or desertion occurs at the nestling stage of
breeding. Although this interpretation is supported by
the equal frequencies of the replacement and second
clutches, it is merely an assumption. No doubt, further
studies of an individually ringed population are badly
needed.

Clutch size and choice of nest pocket size

There was no difference in size between the clutches
laid in the large and in the small nest pockets (Table 3).
This is noteworthy because the number of eggs laid by
some hole-nesting passerine species depends to acertain
extent on the size of the space or area of the nesting hole
(Karlsson & Nilsson 1977). In spite of this, the
Treecreeper seems to prefer the large pockets. The
advantage of selecting a large pocket is not known.
Perhaps the chicks are more effectively raised in the
large pockets where crowding is reduced, thereby
causing fewer losses. Unfortunately, my data from the
nestling period do not allow this hypothesis to be tested.
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Sammanfattning

Tréidkryparens Certhia familiaris varpning och kull-
storlek i sydvéstra Sverige

Inledning och metod

Denna studie dver triidkryparens hiickningsbiologi bor-
jade for ungefiir 15 ir sedan och baserades pi konst-
gjorda hiickningsanordningar, s.k. hiickningsfickor.
Dessa bestod av tillskurna stycken av takpapp, vilka
nubbades upp pé tridstammarna pa sa sitt att ett ut-
rymme for boet bildades mellan papp och bark (Fig. 1).
Fréin och med 1982 stod 300 hiickningsfickor till forfo-
gande, uppsatta med i genomsnitt 70 m mellanrum
lings tre strdk om tillsammans ca 20 km lingd.
Undersokningsomradet ligger ca 10 km syddst om
Goteborg, till stérre delen i Gunnebo fritidsomride,
som karakteriseras av ddellovskog i vilken eken stiillvis
dominerar helt. Vissa avsnitt ticks av uppvuxen plan-
terad granskog. Granskogen iir forhirskande i den
mindre del av undersékningsomradet, som striicker sig
siderut frin Gunnebo. Den totala ytan dr ca 9 km?,
varav ca 3 km? bestar av 6ppen terring.

Under hiickningssidsongen inspekterades fickorna
frin ca | april till 1 juli var och varannan vecka, ibland
med lingre mellanrum, beroende pi tillgéngen till tid.
Projektet ér av fritidsnatur och filtarbetet har av nod-
tving niistan helt begrinsats till veckosluten.
Tridkryparen forekommer i glesa besténd och dirfor
méste studierna bedrivas dver ett stort omride om
avsikten ir att inforskaffa ett tillforlitligt material. Det
rena kontrollarbetet blir diirfor tidskriivande. En besvii-
rande brist i undersokningen éir att tid icke funnits féren
systematisk firgringmirkning av de hickande fig-
larna.



Resultat

Under de 11 siisongerna 1982-1992 har 459
hiickningsforsok (minst ett dgg virpt) registrerats i de
300 hidckningsfickorna, vilket innebir i medeltal 37 per
siisong. Variationen mellan sisongerna har varit bety-
dande, frin 19 till 54.

Hickningssisongen ir ldng for tridkryparna bero-
ende bl a pa att dtskilliga par ligger tvd kullar, Tidigaste
och senaste noterade virpstart dr 29 mars resp. 26 juni.
I eit diagram (Fig. 2) visas hur virpstarterna fordelats
under sidsongen. Den forsta och storsta av de tre top-
parna fr antas till huvuddelen bestd av forstakullar och
den tredje av andrakullar och omlidggningar. Den andra
och smala toppen stor den tvitoppighet som kan for-
viintas av en art med dubbla kullar, Den orsakas av
omldggningar vilka blivit siirskilt manga de ar dé perio-
der av hiftiga regn intriffar i sfisongens borjan.
Tridkryparen overger ndmligen litt de i hiick-
ningsfickorna nedblétade bona med dgg eller smi
ungar.

Tidpunkten for hiickningssidsongens start kan va-
riera betydligt mellan dren. Medeldatum for den forsta
toppen i Fig. 2 (forstakullarnas start) redovisas i Tabell
1. Skillnaden mellan sdsongerna kan uppgd till inte
mindre én tre veckor.

Antalet igg i fulla kullar har varierat frin 3 till 7, med
6 somden vanligaste (45% av 322 kullar), allt redovisat
i Tabell 2. Av denna framgér ocksa att kullstorleken &r
datumberoende och stiger under april for att ligga pa
topp under maj och sedan minska under juni. Dirav
foljer att den genomsnittliga kullstorleken kan férvin-
tas variera mellan dren beroende pd niir diggliiggningen
bérjar. Det innebir att forstakullarna blir stérre de ir di
hiickningen borjar senare. Att s ocksd ér fallet visas i
Fig. 3. Som synes motsvaras detta av en minskning vid
senareldiggning av andrakullarna, ett samband som
beroende pd stor spridning ej dr statistiskt siikert doku-
menterat i mitt material.

For att kunna analysera anpassningsviirdet i
tridkryparens sitt att verkstilla sin fortplantning méste
man sikert kunna veta vad som ir forstakullar, omligg-
ningar och andrakullar, Detta dr alltsd ej méjligt efter-
som jag ej firgringmiirkt mina par. Sirskilt svért fr det
att kunna skilja andrakullarna frin sena omliggningar.
Preliminir information om de olika slagen av kullar har
dock inférskaffats med hjilp av vissa antaganden,
enligt féljande. Tradkryparen ir glest forekommande,
vilket framgér bl a av det ldga antalet hiickningsforsok
per sisong. Forstahiickningarna ftskiljs som regel av
linga avstéind. Nir en lyckad hiickning omedelbart
atfoljs av en ny dggkull i en hiickningsficka i det
omedelbara grannskapet har detta tolkats som en andra-
kull av samma par. Pi samma sitt har en ny kull i
grannskapet efter en révning eller Gvergivning tolkats
som en omldggning.

Med hjilp av de givna antagandena har kunnat
konstateras att 37 par med lyckade forstakullar har
virpt andrakullar. Dessa har i genomsnitt varit 0,5 figg
mindre dn forstakullarna, dvs 5,0 resp. 5,5 dgg, inne-
biirande att dessa par presterat en sammanlagd “kull”
pa 10,5 dgg i genomsnitt. Denna sammanlagda kull-
storlek har varit oberoende av tidpunkten for
dggldggningens start (sena och dirmed stora forsta-
kullar f6ljs av sma andrakullar, och tvirtom). Av
konstaterade lyckade hiickningar har 101 varit sd tidiga
(virpstart senast 5 maj) att gott om tid funnits att hinna
foda upp en andrakull samma séisong. [ 37 av dessa fall
har en andrakull registrerats i grannskapet, vilket an-
tyder att ca en tredjedel av paren i den studerade
populationen ir “dubbelhiickare”. Av de sammanlagt
382 hickningsforsok {or vilka resultatet fir kiint blev 65
rovade, oftast av storre hackspett, och 91 6vergivna,
inte sillan i samband med hiftiga regn. Endast 29 av
dessamisslyckanden atfoljdes av ny kull i grannskapet,
vilket skulle innebira att en férvinande ldg andel av
paren ligger om. Detta kommenteras nedan.

Av Gunnebo-omridets 200 hickningsfickor repre-
senterades 91 av den mindre typen och resten av den
storre. Som framgdrav Tabell 3 viirptes lika stora kullar
i de bada holktyperna.

Kommentarer

De tridkryparstudier som utforts pa andra hill har som
regel varit av begriinsad omfattning med undantag for
den finske ornitologen Markku Kuitunen's (1987, 1989)
forskning 6ver arten i sodra Finlands barrskogar, vilken
resulterat bl a i en doktorsavhandling. Jimforelser har
gjorts med i forsta hand hans resultat.

Medelstorleken for alla kullar uppvisar ingen siiker
skillnad mellan Sverige och Finland, 5,48 resp. 5,43
iigg, dock att 5-kullen dominerar i Finland (51%), inte
6-kullensomiSverige (Tab.4). Vidare ér forstakullarna
ndgot mindre och andrakullarna nigot stérre i Finland.
Sambandet mellan datum och kullstorlek dr likartat i de
bada understkningarna. De béda kullutvecklings-
kurvorna loper i stort parallellt (Fig. 4). Den drliga
medelkullstorleken for perioden fore kullkurvans topp
ir beroende av medeldatum for hickningens start i
praktiskt taget samma grad i bida linderna, innebi-
rande en kning med 0,03 dgg for varje dygn som
virpstarten senarelidggs. Jimforelse kan ej goras for
densenare delenav hiickningssisongen eftersom datum-
beroendet di ej éir statistiskt sikerstéllt for den svenska
populationen.

[ den firgringmiirkta finska populationen konstate-
rades att 37% av de lyckade forsta-kullarna atféljdes av
en andra-kull, alltsd samma frekvens som i denna
undersokning. Detta antyder att det inte under alla
forhillanden ér till fordel for tridkryparparen att vara
"dubbelhiickare”. Mera av utredande studier kriivs for
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att eventuellt kunna avslgja vilka faktorer som avgor
om en forestdende hidckningssatsning skall riktas mot
en eller tva kullar.

Den liga andelen omldggningar efter misslyckade
hickningar ir férvinande och utgor endast 33% for
hiickningar som avbrutits fore den 1 juni, dvs ungefir
samma procenttal som for andra-kullarna. Procenttalet
dr lagt dven i Finland ( 8% av alla misslyckanden). Det
ligger nira till hands att misstinka att paren efter
rovning eller vergivning limnar undersékningsom-
ridet och hiickar om pd annat hill och diirfor undgér att
registreras. Det dr ocksé tinkbart, om én mindre troligt,
attendast de par, som érinstillda pi "dubbelhidckning”,
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lagger ny kull efter ett misslyckande. De samstimmiga
procenttalen for andrakullar och omliggningar skulle
tala for detta.

Det ér kiint att atskilliga hdlhiickande sméfigelarter
i viss grad rittar antalet digg i kullen efter boutrymmets
storlek. For tridkryparens del var kullstorleken samma
i de stora och smé hiickningsfickorna. Dock visade
tradkryparna en statistiskt siker Gvervikt for de stora
fickorna vid valet av boplats. Anledningen hiirtill &r
okind. Tédnkbart dr att den tringselbetingade dodlighe-
ten bland de vixande ungarna dr minst i de stora
hickningsfickorna. Mitt insamlade material ér dock
dnnu ejav den kvaliteten att detta spérsmal kan belysas.
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Low reproductive success in a colony of Black-headed Gulls Larus
ridibundus — mass starvation of nestlings?

STAFFAN BENSCH

The Black-headed Gull Larus ridibundus has declined in
Sweden during the last twenty years, locally with as much as
75 %. The factors causing this decline are unknown, and we
lack data on reproductive success and mortality. In 1992, 1
recorded breeding success of a colony of 818 pairs on Lilla
Karlso in the Baltic Sea. Only 0.37 fledglings per pair were
produced. No predation was observed. When the surviving
young had left the colony a search revealed at least 151 dead
young (>14 days old). Five of them were recently dead. They
were very thin with atrophied pectoral muscles, indicating
starvation as the cause of death. The reproductive rate that I
observed is lower than in other European studies, but similar

Abstract

to the one found in a declining colony in Britain. May and June
of 1992 were very dry, possibly making the main food, earth
worms, unavailable. Hence, 0.37 young per pair may not be
typical for an average weather situation. None the less, it is
urgent to carry out further studies on the breeding success of
the Black-headed Gull in the Nordic and Baltic countries in
order to determine whether starvation or any other factor
contributes to the population decline of the species.
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Lund University, §-223 62 Lund, Sweden
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From 1970 onwards, the Black-headed Gull Larus
ridibundus has decreased markedly in Sweden, possibly
with as much as 75% in certain areas (Jénsson &
Karlsson 1990, Lager 1992). Unfortunately, there exists
no published information on the reproductive success
of Black-headed Gulls in Sweden. This makes itdifficult
to evaluate whether the reason behind the decline is, for
example, alowered productivity of juveniles orahigher
mortality among adults. The lack of data may be partly
due to the colonial breeding habits of the Black-headed
Gull and the fact that nestlings, when disturbed, leave
the nest already when a few days old (Goodbody 1955).
Thus, in most cases it is not possible to determine the
number of fledglings produced by a certain pair.
However, data on fledging success on the colony level
might be equally valuable. Here, I report such data
from a coastal breeding site off the island of Gotland in
the mid-Baltic which might contribute to the under-
standing of the reasons behind the drastic decline of
Swedish Black-headed Gulls.

Lilla Karlso (5°20'N, 18°05'E) is a limestone island
(158 ha) situated in the Baltic 3 km west of Gotland.

Black-headed Gulls breed at Myren, a small bog (1.5
ha) covered with large tussocks of sedge (Carex elata)
in which the gulls build their nests. In early spring there
is always open water in the bog but in most years it has
dried up by late June. Based on nest counts the annual
number of breeding pairs has varied between 300 and
800 during the 1980s, with large differences between
adjacent years (Hjernquist 1991).

The colony caneasily be observed from the limestone
plateau approximately 50 m above and 250 m away
from the colony. The activities of the gulls were recorded
during 13 observation periods of at least one hour each
between 14 May and 21 June 1992, On 17 May all
adults seemed to be incubating whereas some adults
appeared to feed hatchlings on 23 May. A total of 818
pairs was counted on 25 May.

Juveniles are capable of flying at an age of 25 to 28
days (Goodbody 1955, Viksne & Janaus 1990). In
order to estimate the reproductive success of the colony,
newly fledged young were counted during July (Fig. 1).
The young were easy to observe because the majority
were resting in groups on the short-grazed meadows in
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Fig. 1. Numberof fledged juvenile Black-headed Gulls counted
in the vicinity of the colony at Lilla Karlso on different dates
between 5 and 22 July 1992.

Antalet flvgga juvenila skrattmdsar inrdknade i Lilla Karlsé
kolonins nérhet under olika dagar mellan 5 och 22 juli 1992,

the immediate vicinity of the colony. However, those
remaining in the bog might have been under-estimated
because the tall sedge tussocks somewhat obstructed
the view. I feel confident, though, that we saw most of
the young (>90%). On 11 July, about 50 days after the
earliest breeders had hatched, a maximum number of
300 was counted. Thus, the minimum productivity in
the colony was 0.37 young per pair (300/8 18) assuming
that most young remained in the vicinity of the colony

25d

- T v -
50 100 150 200
Length of longest primary {mm)

Fig. 2. The length of the longest primary of young Black-
headed Gulls found dead in the colony. The approximate age
corresponding to some primary lengths is indicated above the
histogram.

Den lingsta handpennans lingd hos unga skrattmdsar som
patrdffats dida i kolonin. Den ungefiirliga aldern motsva-
rande vissa " handpenneldngder” har noterats i histogrammet.
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up to the time of counting. Independent young were
observed on the mainland of Gotland already from late
June (Hjernquist in litr.) though it is not clear whether
these originated from the Lilla Karlso colony or from
other nearby colonies with earlier fledging dates.

‘When most young had left the colony (10 remained)
the bog was searched for dead gulls. A total of 151 was
found on 19 July of which all were juveniles. The length
of their longest primary was measured with a ruler
inserted between primaries 9 and 10. The distribution
of primary lengths of dead young is shown in Fig. 2.
According to Herdnovd & Klima (1963) the age of a
young with primaries 40 mm long is 14 days, 130 mm
25 days and 190 mm 36 days. Full wing length is
attained atan age of 42 days. We can therefore conclude
that most of the found young died when they were
between 18 and 36 days old. However, small young
were difficult to find because those which had been
long dead were partly buried in the mud. I think that this
explains why we did not find any gull younger than 14
days. Patterson (1965) found among young disappearing
before 25 days old, that 30% did so during their first day
of life and few of these were actually found dead
although the nesting area was searched almost daily.
About five dead young had not yet started to smell and
thus were recently dead. They were all very thin with
the pectoral muscle atrophied, as seen from the very
conspicuous ridge of the breast bone when the birds
were handled.

The estimated productivity at Lilla Karls6 was 0.37
young per pair. This is much lower than the average
figure from a long term study in Latvia where pairs
produced a mean of 1.17 young (min 0.58, max 1.55;
Viksne & Janaus 1990) and data from three German
colonies where the mean production was 0.96 young
per pair (Glutz & Bauer 1982). However, these figures
were based on number of young 25 days old whereas
the estimate of this study is based on young of mixed
ages between 25 and 50 days. Using the same technique
asreported here, Lager (1992) estimated the productivity
of acolony at lake Kvismaren in South Central Sweden
(in 1991) to be 0.57 young per pair. At a colony in
England where the number of breeding pairs decreased
by 10% per year over a five year study, the productivity
was estimated at 0.31 young per pair (Patterson 1965).
This estimate was based on observed proportions of
ringed individuals in flocks of independent young on a
beach beside the colony. To conclude, the productivity
of young Black-headed Gulls at Lilla Karlsd during
1992 was poor compared to the majority of European
studies.

What was the reason behind the low success of
Black-headed Gulls at Lilla Karslo during 19927 As in
most other years there was no mammalian predator on
Lilla Karsld. During 13 hours of obsevation in May and
June no attacks from potential bird predators were



recorded (e.g. from Raven Corvus corax, Crow C.
corone, Herring Gull Larus argentatus, Great Black-
backed Gull L. marinus). Thus, it is unlikely that the
low breeding success was caused by predation of eggs
or nestlings. Instead, the high numbers of juveniles
found dead in the colony suggest that the low success
might have been caused by low food availability. In
order to obtain food for their nestlings parents appeared
to fly to the mainland of Gotland. Although the Black-
headed Gull is an opportunistic feeder it seems to rely
to a great extent on earthworms (Glutz & Bauer 1982).
The exceptionally dry weather conditions during May
and June in 1992 possibly made earthworms inaccessible
tothe gulls. Therefore, the observed level of productivity
may not correspond to the level in an average weather
situation.

Black-headed Gulls start their southward migration
during July (Edelstam 1972) apparently as soon as they
have finished breeding activities at the colony. Thus, by
counting migrating individuals and separate adults
from juveniles one can get a rough estimate of the
productivity in the area from where the migrating birds
originate. However, this is only true if we assume that
adults and juveniles leave the colony at the same time
and if they migrate at the same speed. During seven
days from 19 July in 1992 onwards I counted and aged
all migrating Black-headed Gulls (Table 1). During this
period the weather was fine with light winds between
south and west. I made 185 registrations of migrating
gulls mostly in the afternoons and evenings. The major-
ity came in small groups (median=3; range=1-44) and
there was no tendency for the proportion of juveniles to
differ with the size of the migrating group (r =0.044,
N=185, NS). However, single birds were more often
juveniles than birds in groups (34% versus 21%; x*=20.0,
p<0.001). The total counts resulted in 0.28 juveniles per
adult which would indicate a production of 0.56 juveniles
per pair. This is 50% higher than the estimate for the
colony at Lilla Karls6 but still low compared with the
productivity reported from Latvia (Viksne & Janaus
1990) or Germany (Glutz & Bauer 1982). Further
studies on the breeding of the Black-headed Gull are
requested from all parts of the Nordic and Baltic
countries in order to elucidate whether starvation of
chicks contributes to the population decline in Sweden.
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Table 1. Number of migrating juvenile and adult Black-
headed Gulls Larus ridibundus at Lilla Karls6 during seven
days in July 1992,

Antalet flyttande unga och gamla skrattmdsar observerade
vid Lilla Karlsé under sju dagar i juli 1992.

Date in  Number of Number of Number of  Total
July groups adults  juveniles
(%)
Datum i Antal Antal Antal Summa
Juli grupper  adulta  juvenila
(%)
19 3 16 0(0) 16
20 18 62 12 (16.2) 74
21 21 57 13 (18.6) 70
22 50 309 25 (71.5) 334
23 4 7 4 (36.4) 11
24 65 256 117 (31.4) 373
25 24 106 55 (34.2) 161
Total 185 813 226 (21.8) 1039
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Sammanfattning

Ldg héickningsframgdng i en koloni av skrattmds Larus
ridibundus — massvdlt bland ungarna?

Under de senaste 20 éren har skrattmisen minskat
markant i Sverige, i vissa omriden majligen med sé
mycket som 75% (Jonsson & Karlsson 1990, Lager
1992). Eftersom uppgifter om hiickningsframging helt
saknas ifréin svenskahiickningsplatser iir det idag om&j-
ligt att avgéra huruvida nedgingen ir en foljd av
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minskad hickningsframging, férhdjd adult mortalitet
eller en kombination av dessa eller andra faktorer. 1
denna rapport sammanfattar jag uppgifter frin Lilla
Karlsé som antyder att skrattmisen under 1992 érs
hiickningssisong hade ett mycket diligt hdcknings-
utfall.

P4 Lilla Karslé hickar skrattmdsarna i 6ns enda
vitmark (Myren) och uppifrin en nirliggande platé har
man god Gverblick éver kolonin. Antalet par har varie-
rat mellan 300 och 800 under 1980-talet (Hjernquist
1991). Under 1992 observerades kolonin regelbundet
fran mitten av maj. Den 23 maj sigs vuxna faglar for
forsta gdngen mata ungar och 25 maj riiknades 818 par.
Frin och med bérjan av juli riknades antalet flygga
ungfiglar som samlats i flockar i kolonins nirhet (Fig.
1). Den 11 juli, ungefir 50 dagar efter de tidigaste
hidckningarnas klickdag, inriknades ett hégsta antal av
300 ungfiglar. Givet antagandet att flertalet ungfaglar
fortfarande var i kolonins nirhet kan produktiviteten
uppskattas till 0.37 ungar per par (300/818). Niir flerta-
let ungar hade limnat kolonin genomsdéktes denna efter
ddda mésar. Totalt hittades 151 stycken varav samtliga
juveniler, Utifran den lingstahandpennans lingd kunde
jag berikna att flertalet ungar hade avlidit vid en dlder
av 18 till 36 dagar (Fig. 2).

Den beriiknade ungfigelproduktionen pi 0.37 ungar
per par for Lilla Karlsokolonin dren minimiuppskattning
men den dr samtidigt betydligt liigre dn uppgifter frin
mingdriga studier i Lettland (1.17 ungar/par; Viksne &
Janaus 1990) och Tyskland (0.96 ungar/par; Glutz &
Bauer 1982). En koloni i England hade en produktion
som var lika 14g som den pi Lilla Karlsé 1992. Den
kolonin, som 1958 hyste éver 10 000 par, minskade
med 10% per drunderde fem drstudien pagick (Patterson
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1965).

Vad var orsaken till den liga hickningsframgdngen
pd Lilla Karlsd under sommaren 19927 Diggdjurspre-
datorer saknas helt pd Lilla Karls6 och potentiella
fagelpredatorer sdgs inte vid nagot tillfille stéra kolo-
nin. Det ér dirfér osannolikt att den laga hicknings-
framgéingen orsakades av predation p dgg och ungar.
Istdllet antyder det anmidrkningsvirt hoga antalet déda
ungar att den ldga framgéngen kan ha orsakats av svilt.
For att skaffa mat till ungarna verkade de vuxna fig-
larna bege sig till Gotland. Eftersom sommaren 1992
var exceptionellt torr dr det maojligt att skrattmdsens
viktigaste foda i jordbrukslandskapet, daggmaskar
(Glutz & Bauer 1982) blev sviritkomliga. Det dr dirfor
mijligt att reproduktionssiffran frin 1992 inte dr repre-
sentativ for en mer normal viidersituation.

Skrattmdsen startar sin hostflyttning under juli
(Edelstam 1972), sd snart hickningsbestyren vid kolo-
nin dr 6ver. Genom att rilkna flyttande mésar och skilja
Arsungar fran iildre kan man f en grov uppskattning pé
ungfigelproduktionen i det omride varifran de flyt-
tande masarna har sitt ursprung. Jag registrerade 185
flyttande flockar under sju dagar fran och med 19 juli
(Tabell 1). Totalt observerades 0.28 drsungar per adult
vilket indikerar en produktion pd 0.56 ungar per par.
Detta virde ir ungefir 50% hogre én det uppskattade
viirdet frin Lilla Karlsé men fortfarnde betydligt ligre
iin viirden fran Lettland (Viksne & Janaus 1990) och
Tyskland (Glutz & Bauer 1982). For att kunna utreda
huruvid sviélt av ungar ér en bidragande orsak till
skrattmdsens tillbakaging i Sverige &r det &r ytterst
angeliget att studier av skrattmdsens hdcknings-
framgéng bedrivs ocksd pd andra platser inom Norden
och i Baltikum.
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Sjofagelbestandets utveckling i Bullero skargard efter invandring

av mink

AKE ANDERSSON

Population sizes were followed in some waterbird species
breeding in the outer part of the Stockholm archipelago in the
brackish Baltic Sea. Pair numbers were censused during four
years by counts of nests or adult birds attached to potential
breeding sites. The Mink Mustela vison appeared in the inner
partin 1972 and reached the outer island groups ten years later.
During the period there were relatively large population
changes, the Eider Somateria mollissima, the Greylag Goose
Anser anser and the Great Black-backed Gull Larus marinus
increased markedly in numbers while the Lesser Black-backed
Gull Larus fuscus, the Razorbill Alca torda and the Black
Guillemot Cepphus grylle decreased dramatically. The

Abstract

increases as well as the decrease of the Lesser Black-backed
Gull were consistent with general trends in the Baltic. The
temporal and spatial pattern of the decrease of the Razorbill
and the Black Guillemot, both specialised hole-nesters, strongly
support the conclusion that the predation of the Mink is the
main reason. For the marked distribution shift within the study
areanoted for the Eider and the Herring Gull Larus argentatus,
Mink predation is also suspected.
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Box 7002, S-750 07 Uppsala, Sweden
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Inledning

Oarna mellan Nimdo och Bullerd i Stockholms skiir-
gérd fagelinventerades 1970 strax efter det att gruppen
avsatts som naturreservat (Rottorp 1971). Ar 1974
gjordes en férnyad inventering i samband med Stock-
holm lins landstings stora kustfigelinventering (An-
dersson & Staav 1980). Under dren 1971-75 vistades
jag periodvis i omridet for sjéfigelekologiska under-
sokningar, varvid en del inventeringar gjordes. Viren
1979 drabbades denna skiirgird av ilanddriven olja. P4
uppdrag av ldnsstyrelsen genomférde jag di en del
inventeringar for att bedéma skadorna pa figelbestin-
den. Kommen si langt och sedan linge bekymrad dver
bristen pa ldngsiktiga inventeringar av véra kustfagel-
bestind frestades jag naturligtvis av mijligheten att ga
vidare och dtminstone frdn ett omride i Stockholms
skiirgdrd fa fram data som belyser utvecklingen av
kustfigelbestianden. Fornyade inventeringsforsok 1984,
1986 och 1987 kunde dock inte fullféljas pa grund av
diligt viider, motorhaveri mm och resulterade bara i
fragmentariska data. Men under &ren 1988 och 1989
upprepade jag 1979 drs inventeringar.

Dirmed foreligger en serie data som primért ir
framtagna i delvis olika syften och férvisso utan ling-
siktig planering. Bristen pd sentida inventeringsdata
frin véra skirgdrdar goratt jag har bedomt attresultaten
dnda dr av viirde ur flera synpunkter. Férutom att ge en
bild av faunans utveckling kan resultaten anviéndas for
att belysa virdet av upprepade inventeringar, uppligg-
ning och urval av inventeringsytor mm.

Amnet och omridet ir aktuella dels bland annat
genom planerna pd att ldta Buller6 och nigra nirlig-
gande skirgérdar bli nationalpark, dels genom den
effekt som minkens predation visat sig ha pé fagelfau-
nan. Dirmed ger resultaten ocks# anledning till diskus-
sion om skotselfragor.

Undersokningsomrade

Soéder om Sandhamn karakteriseras Stockholms skiir-
gird av dgrupper (skérgardar) som stricker sig i nord-
ostlig-sydviistlig riktning och ir dtskilda av Gppnare
fjirdar (Fig. 1). Det yttersta bandet av dar dr ytterskir-
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gard. L allminhet ligger dessa Gar titt och i synnerhet de
yitre @r liga och slipade av isen. Ett litet antal bofasta
skiirgardsbor bor hir. Rév finns numera regelbundet pa
de allra storsta 6arna. Viister om dessa skiirgardar finns
timligen 6ppna fjirdar, som 6vergir i strik av dar med
liga skir. Nirmast innanfor dessa ligger en tit,
tallskogsklidd skirgird med ménga relativt stora Gar.
Av bebyggelse finns endast ett ftal hus varav de flesta
bebos av bofasta skirgardsbor. Fyrfotarovdjur finns pa
mdnga storre dar. Den innersta raden av Gar utgdrs av
de stora, permanent bebodda 6arna Runmard-Niamdo-
Ormno-Utd med omfattande sdvil permanent- som fri-
tidsbebyggelse.

Inventeringsomradet ligger inom ytterskidrgarden och
i yttre delen av tallskogsomridet. Det inventerade
omridet dverensstimmer med griinserna for natur-
reservaten Bulleré och Langskiir sd niir som pd Rég-
skiirs- och Koskirsomridena som inte inventerats och
dgruppen Skriiplorna som medtagits trots att den ligger
utanfor reservatet, men naturligt hor samman med
detta. Bulleromridet omfattar ca 900 6ar, 400 hektar
land och 4000 hektar vatten. For att fi stérre material pa
alkfiglarnas bestandsutveckling inventerades denna
fagelgrupp dven i den allra nordligaste delen av Ling-
viksskirs skirgdrd, som dr naturreservat sedan 1983.

Bullerbomradet ir naturreservat sedan 1967 och r
formellt uppdelat i naturreservatet Bulleré och det
direkt angrinsande naturreservatet Lingskiir beliget
s6der om huvudon. Flera figelskyddsomraden finns i
Buller6omridet. En stor del av Langskirs naturreservat
har landstigningsforbud till skydd for figelfaunan un-
der perioden 1 februari — 15 augusti. Tvé andra figel-
skyddsomraden med samma skyddstider (Rigskir och
Koskiiren) griinsar i vister till inventeringsomridet.

Minken Mustela vison konstaterades forsta gangen
1972 (hona med ungar) pd en 6 utanfér Brunskir i
sydviistra delen av reservatet. Ar 1974 hade den kom-
mit till Braka och 1978 eller 1979 konstaterades den i
Léngskirsomradet. Fingst i mera organiserad form
kom iging forst 1989.

Metodik

Vid samtliga inventeringar efter 1974 har jag haft
begrinsad tid till forfogande och tvingats inskriinka
mig till faglar som dr ndgorlunda litta att inventera och
som jag ocksa varit sérskilt intresserad av, ndmligen
trutar Laridae, alkor Alcidae och ejder Somateria
mollissima. Mera pi kopet har jag fitt viirden pd labb
Stercorarius parasiticus och skrintirna Sterna caspia
samt nigon indikation pa grigissens Anser anser antal
i omrédet. Ovriga forekommande kustfigelarter har ej
inventerats efter 1974.

Samtliga inventeringar friin och med 1972 iir gjorda
av mig sjilv eller av medarbetare under min direkta
ledning. Inventeringen 1970 genomférdes av Helge

Réttorp innan metodik for kustfagelinventeringar i
Stockholms skiirgdrd var helt utarbetad (SNV 1978).
Réttorps (1971) inventering har gjorts med héinsynsta-
gande till sjofagelarternas dygns- och sisongs-
upptridande. Den ir konsekvent genomford och kan i
stort anses vara jamforbar med senare (se vidare
inventeringsmetodologiska kommentarer under en-
skilda arter).

For havstrut Larus marinus, silltrut L. fuscus, labb,
skrintidrna, tordmule Alca torda och tobisgrissla
Cepphus grylle har jag gjort en ndrmast heltickande
insats i undersdkningsomriidet genom riikning av par
frin sjosidan och kompletterat genom landstigning diir
sa beddmts vara befogat. Inventeringssiffrorna grundar
sig paetteller flera besok per sisong. De harlegat under
mdnaderna maj och juni. Alkor ir riknade pa vatinet
utanfor kolonierna fore kl 10 pi formiddagen.

Gritrut Larus argentatus och ejder har boinventerats
och dérmed har jag mdst begrinsa mig till relativt f&
dar. Dessa inventeringar har skett strax innan
Urvalet av dar kom till stor del att bestimmas av de
behov som fanns for inventeringen under oljebe-
kdmpningen 1979 och urvalet blev dirmed inte si
representativt som man kunde onskat foér att kunna
belysa forindringar som inte har med oljeutsliippet att
gora. Eftersom de inventerade darna inte till fullo visat
sig vara representativa for hela Bullerdomradet har for
ejder och gritrut kalkyler gjorts pi Ggruppens totala
bestind och hur dessa forindrats (se Appendix).

Antalsforindringar uttrycks som drlig procentuell
okning eller minskning. Inventeringen 1988 och 1989
bendmns i texten 1989 drs inventering och 1989 har
diven anviints som viirde vid beriikning av den drliga
foriindringstakten. Indelningen i delomriden (Fig. 1)
avviker frin Réttorps (1971).

Resultat

Gragds

Ar 1970 pétriffades ett bo och det uppskattades att det
fanns fem-itta stationdra par. 1973 siktades 13 olika
ungkullar i undersdkningsomridet, men en del kan ha
kommit in frén angriinsande skirgardar. Ar 1974 pa-
triiffades tre bon och antalet par uppskattades till 17.
Sammanlagt sju bon patriiffades 1989 och bestindet
uppskattades till minst 25 par. Arten iir svirinventerad
men resultaten indikerar att den flerdubblat sin nume-
rir under de senaste decennierna. Om man anviinder
viirdena 5 respektive 8 par for 1970 och 25 par for 1989
blir den drliga 6kningen ca 7 resp 9%, vilket skulle vara
en okningstakt som dr ndgot lagre én den som erhillits
for hela landet i septemberinventeringarna (Andersson
& Nilsson 1992).
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Tabell 1. Forindringar i ejderbestindet i Bullerd skiirgérd 1970-1989. Inventeringen omfattar ett urval av dar. M anger intervall
for forsta dokumenterade upptriidande av mink. Omridenas beligenhet framgér av Fig. 1.

Changes in the number of nests of Eider in the Bullerd archipelago 1970-1989. The censuses cover a selection of islands. M
denotes the period within which Mink first appeared. The location of subareas is shown in Fig. I.

Antal bon Numbers of nests

Omride Area O Island 1970 1974 1979 1989
Utan mink Without Mink:
4 St Vitkobben 14 15 34 52
4 L Vitkobben 16 21 32 54
4 Vitkobbarna:smiskiir 9 9 7 25
6 Tarnstrar 24 22 22 34
9 St Oklippen 12 13 8% 17
9 L Oklippen 5 15 17 35
Subtotal Subtotal 80 95 120 224
Med mink With Mink:
2 Skiitskir 26 ? 44 % M 48
2 Saxkobben 13 ? 21* M 21
7 Trutkobben 19 M 14 13 12
7 Pilkobben 14 28 M 22 27
9 Bjorkhik 21 34 M 27 25
Subtotal Subtoral 93 127 133
Grand total Grand total 173 247 357

*Sanerade frin oljespill Cleaned for oil spill

Ejder

Antalet ejderbon pd inventerade dar dkade frin 173
stycken 1970 till 247 ar 1979 och till 357 ar 1989
(Tabell 1). Detta innebiir att antalet bon férdubblades
under undersékningsperioden. Okningstakten ir 4,0%
per dr i forsta intervallet (Tabell 2). Den partiella
inventeringen 1974 ger ékning med 6,3% for 1970 till
1974 och 1,3% for 1974 till 1979. Okningen under
perioden 1979-1989 iir 3,8%. For samtliga éar som
inventerades bide 1986 och 1988 (n=4) erhélls en
Okning av boantalet (9,8% per ar), vilket antyder fort-
satt 6kning i 6gruppen. En kalkyl av det totala ejder-
bestandets storlek i Bullern presenteras i Appendix.

ejderbon i omriden med och utan mink i Bulleromridet
1970-1989.

Yearly change in percent of number of Eider nests in areas
with and without Mink in the Bullerd area, 1970-1989.

Procentuell drlig forindring
Annual change in percent

Omride Area 1970-79  1979-89  1970-89
Utan mink Withour Mink +4.6 + 6.4 +5.6
Med mink With Mink +3.5 +0.5 +1.9
Totalt Total +4.0 +3.8 +39
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Resultaten fran 1970 ars inventering har kunnat
provas genom att ndgra Oar riknades dven de tvi
foljande dren med den metod som sedan tillimpats.
Resultaten visar god 6verensstimmelse. Inventeringen
1979 omfattade nigra 6ar med oljepéslag vilka sanera-
des mitt under hickningstiden. Genom dessa stor-
ningar kan man anta att en del ejdrar hindrats fran att ga
iland och bérja hicka, en del kan ha 6vergivit bona
under liggningen etc. Det finns dérfor risk for under-
skattning just detta ar.

De registrerade forindringarna kan analyseras med
avseende pd minkens effekt. 1 Tabell 1 visas antalet
ejderbon pd tar med och utan mink. Pa de nio Gar dér
jag under mina besok inte sett ndgra siikra spar av mink
under understkningsperioden har antalet bon okat frin
80 till 224 stycken under perioden 1970-1989, vilket
ger en genomsnittlig arlig 6kning av 5,6 % (Tabell 2).
Okningen ir stérst fran 1979 till 1989 med 7,2 % per ar.
Pi de fem Gar dir forekomst av mink har konstaterats
under undersokningsperioden harejdrarnareagerat med
minskat eller oftrindrat antal hickande (Skotskér och
Saxkobben skulle sannolikt haft fler ejdrar 1979 om de
inte besokts upprepade ganger i samband med sanering
av olja). Okningstakten fér hela undersékningsperioden
ir 1,9 och for perioden 1979-1989 0,5 % (Tabell 2). Pi
de tvd 6ar som hade fast minkférekomst 1989 (Skotskir
och Saxkobben) hade en omférdelning av bon skett
sedan 1979. Bona lig nu tydligt koncentrerade till den



Tabell 3. Forindringar i silltrutbestindet i Bullerd skirgard
1970-1989.

Changes in the number of pairs of Lesser Black-backed
Gull in the Bulleré archipelago, 1970-1989.

Antal par Number of pairs

Omride Area 1970 1974 1979 1989
1 0 0 0 3
2 41 9 34 2
4 25 35 22 0
6 10 3 0 |
7 0 0 1 |
8 10 13 8 5
9 0 1 1 0

10 0 0 3 0

Summa Sum 86 61 69 12

del av 6n som viitte frin 6gruppens centrum och dess-
utom var det pafallande att bona lig mer Gppet och
andelen bon i enbuskmarkerna hade minskat.
Minkens effekt pi ejderns fordelning kan antas éver-
skugga effekten av andra fordndringar. Materialet ger
diirfor bara begrinsade maéjligheter att analysera for-
dndringarna i ejderbotiithet i relation till férekomst av
gritrut. Inom dgruppen Vitkobbarna (minkfri) har tre
gritrutfria smaskir haft samma 6kning av ejderbon
som tvé dar med gratrut (Tabell 1). P4 Stora Okléppen
(minkfri) som saknar gritrut har ejdern okat klart
lingsammare 4n pé Lilla Oklippen med grétrut.

Labb

Ar 1970 riiknades fem par, 1974 sex par, 1979 fem par
och 1989 sex par.

Silltrut

Inventeringen 1970 redovisar sammanlagt 86 par/bon i
hela undersokningsomridet. Vid inventeringen 1974
erhdélls 61 par, 1979 noterades 69 par, men 1989 endast
12 par (Tabell 3). 1974 irs inventeringsresultat ir inte
helt jamforbart med de tre andra. Forindringen 1970-
79 var -2 % per dr, men frin 1979 till 1989 -8,4 %. Vid
de tre forsta inventeringarna fanns, férutom ett antal
spridda par, ocksd fyra-sex sma kolonier, medan 1989
som mest fem par var koncentrerade pa en 6.

Gratrut
Antalet gratrutpar pa de inventerade darna dkade frin
193 stycken &r 1970 till 272 ar 1974 (Tabell 4) och alla
delomraden hade di en 6kning. Ar 1979 hade antalet
stigit till 331 par. Direfter sjonk antalet marginellt till
327 stycken dr 1989. Frin 1970 till 1974 var
okningstakten 9,0 % per dr och antalet okade i alla
omriden. Fran 1974 till 1979 var 6kningen 4,0 %, men
hela dkningen f6ll pa ett av omridena, medan antalet i
ovriga var oforindrat eller hade minskat. Fram till 1989
skedde en minskning i tre omriden medan tvd hade
fortsatt 6kning. Enkalkyl av det totala gritrutbestindets
storlek i Bullerbomridet presenteras i Appendix.
Sedan minken kom in i den del av skirgdrden dir
inventeringsdarna Skotskiir och Saxkobben ligger har
antalet bon minskat pitagligt dir (Tabell 4). P dessa

Tabell 4. Fordndringar i gritrutbestindet i Bullerd skirgird 1970-1989. Inventeringen omfattar ett urval av ar. M anger intervall

for forsta dokumenterade upptriidande av mink.

Changes in the number of nests of Herring Gull in the Bullerd area, 1970-1989. The censuses cover a selection of islands. M

denotes the period within which Mink first appeared.

Antal bon Numbers of nests

Omride Area O Island 1970 1974% 1979 1989
Utan mink Without Mink:
4 St Vitkobben 25 80 46 60
4 L Vitkobben 33 99 98
4 Vitkobbarna:sméskir 1 2 4 0
6 Tirnsérar 57 75 79 74
9 St Okléppen 0 0 %% 0
9 L Oklippen 9 20 17 32
Subtotal Subtoral 125 177 246 264
Med mink With Mink:
2 Skitskir 45 65 60#* M 46
2 Saxkobben 23 30 25%% M 17
Subtotal Subtotal 68 95 85 63
Grand total Grand total 193 272 331 327

*Parriikning Pair counts
** Sanerade fran oljespill Cleaned for oil spill
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Tabell 5. Forindringar i havstrutbestindet i Bullerd skiirgdrd.
Inventeringen omfattar alla Gar inom inventeringens del-
omréiden.

Changes in the number of pairs of Great Black-backed Gull in
the Bullerd archipelago, 1970-1989. All islands in the censused
area were covered.,

Tabell 6. Fériindringar i tordmulebestindet i Bullerd skiirgard
1970-1989. Parentes anger inventeringsresultat erhillna efter
kl 10.

Changes in the number of pairs of Razorbill in the Bullerd
archipelago, 1970-1989. Results from censuses carried out
after 10 a.m. in brackets.

Antal par Number of pairs

Antal par Number of pairs

Omride Area 1970 1972 1974 1979 1989 O Island 1970 1974 1979 1981 1982 1989
1 | 0 0 4 Skotskdar 100 120 72 (51) (83) 0
2 1 3 5 12 Langskiir 23 20 3-5%
4 3 4 3 7 P = = TS
5 0 0 > 3 osiikert om de hiickade breeding not verified
6 1 4 5 10
7 1 2 4 9
8 2 4 4 8 Skréintérna
9 }} ! 4 2 Ar 1970 fanns det sex solitira par, 1974 fyra par, 1979

10 = 7 8 8 sex par och 1989 sex par.

Summa Sum 12 25 32 35 63

tva dar har dven en omfordelning skett mot de ytterst
liggande delarna av arna sa som dven beskrivits for
ejdern. Aven fran 1974 till 1979 visar inventerings-
resultatet en viss minskning, vilken eventuellt kan
forklaras av storningar vid bekdmpningen av oljan.

Havstrut

Ar 1970 inriiknades 12 par, 1972 25 par, 1974 32 par,
1979 35 par och 1989 63 par (Tabell 5). Under intensiv-
studier av artens niringsval mm i borjan av
undersokningsperioden noterade jag att havstruten i
omridet ofta hiickar pd extremt smd och laga skiir och
att vissa par drmycket skygga sannolikt som en f6ljd av
tidigare forfoljelse och ddrmed litta att forbigd vid
enstaka besok. Det finns dirfor anledning att tro att
1970 ars inventeringsresultat for denna art innebér en
viss underskattning.

Arten har séledes Gkat kraftigt under perioden och
itminstone fyrdubblat sitt bestind. Okningen har varit
hog, 6,1 % per dr, mellan 1979 och 1989 och sannolikt
overstigit 10 % i borjan av 1980-talet. En jaimforelse av
inventeringarna i det omride som 1984, 1986 och 1987
inventerades ofullstindigt ger 20 par 1979, 28 par 1984
och 1986, 34 par 1987 och 32 par 1989, vilket indikerar
att merparten av okningen lig i decenniets forsta del.

I delomridena med mest mink (del 2, 7 och 8) har
havstrutbestindet frin 1979 till 1989 6kat med i ge-
nomsnitt 8,4 9% per ér jam{ort med 4,4 % i omriaden med
ingen eller begriinsad forekomst av mink. Skillnaden
mellan omriden med olika minkforekomst betingas
sannolikt mera av topografiska olikheter dn av effekter
av minkens predation.

Havstruten i Bullerd dr nistan uteslutande solitér-
hiickare, men tendenser till kolonibildning finns pd
nagra stillen och pa Sodra Skriplen finns en liten
koloni med som mest sex par ar 1987.
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Tordmule

Tordmulekolonierna pi Skotskir och Lingskir upp-
skattades 1970 till totalt 100 par, Vid noggrann inven-
tering 1974 inriiknades 120 par pé Skotskir och 23 par
pa Lingskiir (Tabell 6). I samband med studierna av
oljans effekter 1979 inridknades 72 par pa Skétskiir och
20 par pé Langskir (P-O Lindgren). Vid bestk 1981
rilknades 51 paroch 1982 83 par (kl 10respkl 16, Bjorn
Hjernquist, pers. medd.). Under 1989 drs inventering
sdgs ingatordmular vid Skotskiir men utanfor Langskir
fanns 3-5 par, ehuru det ér okint om de hiickade.

Tobisgrissla

Under firsta hiilften av 1970-talet fanns tobisgrisslan
spridd i smé kolonier i mellanskiirgarden (11 olika skiir
i distrikt 7 och ett skiir i distrikt 9). Antalet par var
ungefirdetsamma 1970 och 1972-73 (Tabell 7) med 34
par som hogsta notering. Minskning av antalet notera-
des forsta gingen 1974 (Lill-Hamnskiir). Ar 1979 hade
bestandet gt ner till knappt hiilften och &r 1989 mins-
kat ytterligare — till bara 5 par.

I ett omriide i 6vergingen mellan mellan- och ytter-
skiirgdrd (distrikt 8-10) har antalet par 1972-89 legat
mellan 4 och 7 par utan nigon tendens till férindring.

I ytterskirgérden dr skillnaden mellan antalet par
1970 och 1974 liten (Tabell 8). Mellan 1974 och 1989
minskade arten frin 58ill 15 pari Bullerd yttre och frin
72 1ill 1 & 3 par i norra delen av Langviksskir omedel-
bart séder om Bullerd. Antalet bebodda dar hari de tvé
ytorna sjunkit fran 12 till fem resp frin dtta till en. Den
stirsta forekomsten (itta par 1974 och 1989) finns pd
Stenkobben med timligen isolerat lige lingst ut mot
havet (avsténd till ndirmaste 6 med mink &r 0,5 km).

De forsta bortfallen av tobisgrisslor sammanfaller
med att hermelin och mink upptriidde pa ett par dar
1972 resp 1974 (Tabell 8). Hermelinen (hona med



Tabell 7. Férindringar i tobisgrisslebestindet i distrikt 7-9 i Bullerdn (6 for 6) 1970-1989. H anger tillfillig forekomst av hermelin
och M forsta intervall med dokumenterat upptriidande av mink.

Changes in the number of pairs of Black Guillemot in area 7-9 in the Bullerd archipelago, 1970-1989. H denotes accidental
occurrence of Stoat and M the period within which Mink first appeared.

Omride ] Antal par Number of pairs
Area O Island 1970 1972-73 1974 1979 1986 1989

Oar diir marddjur konstaterats forekomma
Islands with verified occurrence of mustelids

7 Ramskobben ? 0 1 0 0 0
7 Briinn-Bjorkskir + 2 2 0 0 0
7 Sekterskobbarna + 11 8 228 M 3 3
7 Spriingkobben ca 1 0 0 0 0
7 Misgrunden e 4 4 M 23 1 2
7 Trutkobben + 4 4 M 23 1 0
7 Pilkobben + H 0 0 0 0 0
7 Suommingsgrundet + 0 0 0 0 0
7 Lill-Hamnskiir+kobbe + 9 M 3 M 12 0 0
9  Bjorkhok + 3 3 M 1 0 0
Summa Sum 30 34 25 8-17 6 5
Oar utan dokumenterad frekomst av méarddjur
Islands without verified occurrence of mustelids
8  Ostra Skriiplen 0 2 0 0 2
8 Mellan-Skriplen 0 0 0 0 1
9 Lilla Oklippen 3 3 2-3 2 3
9 Halvfjirdskobben 1 l ? 0 1
10 Léngtarmen 0 0 2-3 2 0
Summa Sum 4 6 4-6 4 7

Tabell 8. Foriindringar i tobisgrisslebestindet i Bullerd (omréidesvis) och del av Lingviksskirs skiirgird 1970-1989. M anger
intervall med forsta upptridande av mink.

Changes in the number of pairs of Black Guillemot in the Bullerd archipelago and part of Langviksskdr, 1970-1989. M denotes
the period within which Mink first appeared.

Skiirgérd Omride Ocar) Antal par Number of pairs
Archipelago Area Island(s) 1970 1974 1989
Bullerd 1 Stenkobben 8 8
1 Bullerd 62 0 M 0
2 Skotskiir-Langskir 48 M 7
4 Vitkobbarna 1 2 0
7 Braka (inkl Bjirkhok) 28 M 25 5
8-10 Langtarmen-Skriplorna 4 6 7
Summa Sum Bulleré 95 89 27
Léangviksskiir* ? 72 M 1-3
Summa Sum 161 28-30

#Kvadratkilometerrutorna 10J2E 41 + 42 + 43 och 10J3E 02 + 03

ungkull) upptridde tillfalligt medan minken etablerade  upprepade génger och av minktagnaadulta tobisgrisslor
sig i omrddet. Fynd av minkprederade #igg har gjorts  vid ett par tillfillen.
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Diskussion

Allméinna tendenser

Av denio sjofagelarter som studerats i Bullerd skiirgéird
1970-89 har ejder, grigds och havstrut dkat i antal
under hela perioden. Den forstnimnda arten har for-
dubblat sitt bestind medan de tvd andra har fyr-
femdubblat sin numeriir. Gritruten 6kade i antal till och
med slutet av 1970-talet, men har sedan minskat nigot
under 1980-talet. Labb och skréintdrna hiller sin nume-
riir, Silltrut, tordmule och tobisgrissla har alla minskat
mycket kraftigt sérskilt under 1980-talet. Om man
jamfor med sjofigelbestdndets utveckling i Stockholms
skirgdrd under perioden 1937-73 (Andersson m fl
1978) kan konstateras att foréindringarna under perio-
den 1970-89 beror minga arter och ér relativt stora. Det
bordock betonas att den nu redovisade undersékningen
giiller en begriinsad del av Stockholms skiirgard.

Jéimfirelser med andra omrdden i (jsre:‘qjﬁJr

Vid analys av orsakerna till noterade fordndringar ér
det viktigt att kiinna till bestindsutvecklingen hos aktu-
ella arter i andra kustomriden. Tyviirr finns bara fa
sentidainventeringar av hiickande kustfiglar frin Stock-
holms skiirgird och niirliggande kustomriden. Mojlig-
heterna #r dirfor begriinsade att avgira vad som ir
lokalt betingade fériindringar och vad som dterspeglar
utvecklingen i ett stérre omréide séasom Ostersjon. Vad
giller ejder, grigds och havstrut vet vi att bestdnden
okade pd de flesta hall i Ostersjon under den hiir
aktuella perioden (férejder se bl. a. Hario & Selin 1988,
Andersson 1984, Hjernquist 1991, Lyngs 1992; for
grigis Andersson & Nilsson 1992; for havstrut Kilpi
1985, Hjernquist 1991). Silltrutens tillbakagéng i Ost-
ersjon synes vara allmiin (Hario 1990, SOF 1990) och
det finns for nirvarande inget skil att anta att det dr
enbart lokala férhdllanden som styr utvecklingen.
Tordmulen uppvisar pi de flesta hill en 6kning som
pégétt under flera decennier (Hjernquist 1991, Olsén &
Grenmyr 1992, Hildén & Pahtamaa 1992, Lyngs 1992).
P& nédgra lokaler har dock antalet tordmular minskat i
sen tid i likhet med férhallandet i Bullerdn (s4 ér fallet
pé Harts6-Enskir i Sormlands skiirgérd enligt Wahlén
1992 och pers. medd.). For tobisgrissla finns fa sentida
inventeringsresultat publicerade frin omréden jimfor-
bara med Stockholms skiirgdrd (se dock Jénsson &
Rosenlund 1990, Lindell 1989). I Finska viken har en
minskning med mer én 50 % noterats sedan mitten av
1970-talet (Hario et al 1986).

Analysen av orsakerna till bestandsforiindringarna i
Bullersomradet inskriinks i fortséttningen till att gélla
tordmule och tobisgrissla samt de omférdelningar som
skett for ejder och gritrut.
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Effekten av minkens predation

Under undersékningsperioden har minken invandrat i
Bullerd skiirgérd och ér nu vil etablerad i flera delar av
arkipelagen. Det hade naturligtvis varit en styrka om
man kunnat félja spiren av mink 6 f6r 6 och ar for dr och
dessutom kunnat jimftrautvecklingeni Bulleromridet
med nigot ndrbeldget minkfritt skirgardsomride. Emel-
lertid ryms dock vissa méjligheter att styrka pastéendet
om minkens effekt i det aktuella materialet. Forst dr det
naturligtvis observationer av mink, fingstresultatet (33
minkar under 1989 och 44 stycken ar 1990 pa Skotskir
och angrinsande 6ar enligt tillsynsman Johan Stake,
Bullerd) och fynden av minkprederade iigg och vuxna
faglar. Tillbakagingen hos tobisgrisslan (se Tabell 7-8)
och tordmulen intriffar i direkt anslutning till minkens
entré i olika delar av 6gruppen. Vidare dr den nuva-
rande fordelningen av tobisgrissla sidan att arten finns
kvar frimst pé isolerat liggande Gar eller pa Gar som
saknar gomstillen for mink d.v.s. isslipade skir med
liten tillgdng pd sprickor eller blocksamlingar, dir
forutsittningarna for tobisgrisslan naturligtvis ocksa dr
ddliga (jfr Hatler 1976 citerad i Bevanger & Albu
1986). For tordmulen och tobisgrisslan med speciella
krav pd boplatsen har minkens invandring inneburit att
de forsvunnit frin flertalet tidigare bebodda dar. Av-
saknaden av storre forekomster av tobisgrissla inom
minkbesatta kustomriden har tidigare redovisats av
Rodstrom (1965), Olsson (1974), Rev & Frengen (1980),
Folkestad (1982). Detta ir for mig tillridcklig grund for
att gora gillande att minken &r den viktigaste orsaken
till minskningen av tobisgrissla och tordmule i Bullers-
omradet.

For att gratrut och ejder, med mindre krav pa
hiickningsons utseende, ir slutsatsen att minken orsa-
kat en omfordelning. P4 6ar ddr mink férekommit
under undersokningsperioden har bada arterna flyttat
ut frn enbuskmarkerna till de kalare delarna av Garna.
Detta stimmer med erfarenheterna av gritrutbonas
fordelning och minkens rérelseménster i en undersok-
ning frin Blekinge skirgdrd (Gerell 1985). For att
skydda sig sjilv och boet mot en predator som i stor
utstrickning &r nattaktiv bor det vara en fordel att ha
boet placerat i 6ppen terriing. De fallande siffrorna for
ejder- och gritrutbon pd minkbesatta dar och de sti-
gande siffrorna pd minkfria dar visar att en omférdel-
ning skett mellan olika delomraden. Det dr sannolikt att
minken dr den faktor som orsakat omférdelningen
savil inom som mellan darna.

En predator som i stor utstriickning lever av hiick-
ande sjofiglars dgg och ungar (Niemimaa & Pokki
1990) kan forvintas orsaka en ganska snabb omfordel-
ning hos bytesarterna genom boplatsbyte (byte av
hiicknings6) hos individer som fitt digg och ungar
tagna, Diirtill torde utflyttning av ungfiglar frin
fodelseplatsentill nyalokaler hastor betydelse. Gritrutar



som gér till hdckning for forsta gngen viljer i allmén-
het att hicka i andra kolonier in fodelsekolonin
(Chabrzyk & Coulson 1976). Jimfér ocksa erfarenhe-
terna frin ejder i Blekinge (Gerell 1985) och frin
andfaglar vid Myvatn, Island (Fjeldsa 1975), fréiin fisk-
mds i Finska viken (Kilpi 1992) och fréin tretiig mas i
England (Porter & Coulson 1987). Man kan anta att
dtminstone en del av de grétrutar, ejdrar, tordmular och
tobisgrisslor som forsvunnit frin minkbesatta 6ar inom
Bullerdomridet flyttat till minkfria omraden. Helt siikra
beldgg for detta saknas i fallet Bullerd. Tordmulens
okning under 1980-talet pi Roskiiren ca 18 km nordost
om Bullerds kolonier, vilken intrdffar samtidigt med
nedgingen i Bulleré (Hjernquist 1991), tyder pi en
utflyttning.

Den generella slutsatsen av minkens effekter pa
sjofigelbestandet skulle da bli att figelarter som har
specialiserade boplatskrav, vilka stimmer 6verens med
minkens (hiickar i markhdligheter) skulle vara mest
utsatta, Folkestad (1982) har rapporterat detta frin
Mgre, Romsdal och Helgeland i mellersta Norge. Arter
som har bostannande ungar (bida alkorna) blir utsatta
for storre predation medan arter med borymmare
(andfiglar och masfiglar) klarar sig bittre. Predation
(inklusive minkens storning) pa alkfiglar leder séledes
till bestandsminskning, medan andfiglar och masfaglar
kan omgruppera sig. Det senare giller naturligtvis
sirskilt for arter dir ungarna limnar boplatsen efter
klidckningen (frimstandféglar). Folkestad (1982) anger
att busk- och ljungbevuxna omriden ir mest utsatta for
minkens predation (jfr ocksd Gerell 1985, Valste &
Palmgren 1984 b). Arter med borymmande ungar som
ir beroende av hickningsons produktion av féda och
alltsa stannar pa hickningson under uppvixttiden (t.ex.
vadare) kan férmodas vara utsatta for ganska omfat-
tande minkpredation. Det iir angeliget att bestdnds-
utvecklingen for denna grupp foljs i skiirgirdarna.

Effekter av andra fordndringar

Majligheterna att frin erhdllna inventeringsdata stu-
dera effekten av betriidnadsforbud och bitfolkets och
sportfiskarenas effekter ir begrinsade pd grund av den
overskuggande roll minken haft under underséknings-
perioden, pa bristen av inventeringsdata frin andra
skiirgdrdar och pa grund av att de arter som ingér i den
hir studien inte kan forvintas paverkas lika mycket av
miinskliga storningar som t ex sviirta, vigg och tirnor
(se Andersson 1991).

Inventeringsmetodiska erfarenheter

Inventeringarna frian Bullerd ger vissa erfarenheter av
uppliggning av sjofigelinventeringar for att belysa
lingsiktiga forindringar. En slutsats man kan dra ir att
diven inom ett begrinsat omride som Bulleré kan

utvecklingstendensen vara olika mellan olika omra-
den. Detta giller i synnerhet di bestinden piverkas av
lokalt verkande faktorer som t.ex. minkens predation.
Dirfor dr mojligheterna begrinsade att utifrin invente-
ringar i smé geografiska omridden kunna dra slutsatser
om utvecklingen i stérre omraden, nigot som tidigare
konstaterats ocksd av Valste & Palmgren (1984 a) och
Hario m. fl. (1986). Niir man i en ldngsiktig studie
tvingas till etturval av inventeringsytor iir det viktigt att
dessa blir s fordelade att de éir representativa for olika
delarav en dgruppellerett storre omrade. En monitoring
av de hiickande kustfigelbestianden kriver alltsd en stor
insats och vinner pé att planeras vil bl.a. vid valet av
provytor.

Erfarenheterna frin Bullerd visar ocksd att enstaka
storningar av den typ som oljesaneringen utgjorde
1979 kan medfora svartolkade brott i bestindsutveck-
lingen. Har man inte drliga eller vartannat — vart tredje
ar aterkommande rikningar dr det svart att greppa hur
stor effekten &r och hur ldinge den varar.

Synpunkter pd faunavarden i naturskyddade omrdden

En stor del av de sjofigelarter som hiickar pa 6ar gor det
forattskyddasig och sin avkomma mot fyrfota rovdjur.
De flesta arter saknar beteenden som gor det mojligt for
dem att undgé dessa predatorer. Si linge sjofaglarna
varviktigainaturahushélletholl skidrgardsbefolkningen
konsekvent efter rivar och andra fyrfota rovdjur. Nér
omréden forordnats som figelskyddsomride eller av-
satts som reservat har i allminhet rovdjursefter-
hillningen upphért, 1 Bullerd har minkbestandet i av-
saknad av rovdjurspolicy fatt utveckla sig timligen
ostort, Forvisso dr kunskaperna om fyrfota rovdjurs
effekter pd sjofigelbestinden fortfarande ofullstin-
diga, men dtminstone for alktiglar har vi idag tillriick-
lig erfarenhet for att kunna formulera en policy. 1
omraden som avsiitts for figelns skull bor méilet vara att
ha dessa sd fria frin fyrfota rovdjur som méjligt. 1
synnerhet giiller det skirgirdsomriden med forekomst
av alkor, skriintdrna och andra arter med mera speciella
krav pé boplats.

De predatorer som hiir iir aktuella ir riv, grivling,
méird och mink som alla har en stor utbredning pa
fastlandet liksom pd stora dar och som dirtill dr
generalister i sitt bytesval. Om méardhunden invaderar
bor den jimstillas med de nimnda arterna. Uttern med
sitt begriinsade utbredningsomride och sitt specialise-
rade niiringsval bor dtnjuta lingtgiende skydd.

Tack

Inventeringsarbetet i Bulleré har underlittats mycket
genom att Johan Stake som tillsynsman helhjirtat stillt
upp med bitoch allehanda service. Skiirgérdsstiftelsen,
Domiinverket och Linsstyrelsen har genom upplitande
av husrum respektive genom tillstindsgivning skapat
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nodvindiga forutsiitiningar for inventeringen. Lennart
Kjellberg, Stefan Rehnholm och UIf Sandstrém och
min familj har som filtmedarbetare gjort stronga insat-
ser vid inventeringarna. Bjorn Hjernquist och Per-Olov
Lindgren har bidragit med kompletterande
inventeringsdata. Naturvirdsverket, Skogshigskolan,
Stockholms lins landsting och Svenska Jigareforbundet
har genom anslag bekostat arbetet.
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Summary

Development of waterbird populations in the Bullerd
archipelago off Stockholm after colonization by Mink

Study area

The Buller area is part of the outer archipelago off
Stockholm in the brackish Baltic Sea. The outermost
part of the area is bare rocks without trees, while larger
islands further inshore are covered with birch, alder or
pine stands. The Bullerd reserve comprises about 900
islands, rocks and skerries, about 400 hectares of land
and about 4 000 hectares of water.

The breeding waterbird fauna in the Bullerd
archipelago was first censused in 1970 a few years after
the designation of the area as a nature reserve. In 1974,
1979 and 1989 some of the waterbird species were
censused again, partly in connection with other field
work.



Census methods

Eider Duck and Herring Gull were cencused by nest
counts while Greylag Goose, Lesser Black-backed
Gull, Great Black-backed Gull, Caspian Tern, Arctic
Skua, Razorbill and Black Guillemot were counted
using the performances of the birds at their breeding
places.

The Mink first appeared in the investigation area in
1972. For many years there was almost no trapping and
the mink apparently benefitted from a series of mild
winters and reached the outer islands within less than
ten years.

Population changes

Although census data on the Greylag Goose in the
investigation area have many shortcomings there seems
to have been an increase in the order of about 7-9% on
average per year. This is a little bit lower than the rate
found in nation-wide September censuses.

The number of Eider nests on the investigated islands
doubled during 1970-1989 (Table 1). The increase was
4.0% per year during the first half of the period and
3.8% during the second part (Table 2). On islands
where no traces of Mink have been seen, the increase in
the number of Eider nests during 1979-1989 was 7.2 %
while on the five islands where mink has been recorded
the increase during the same period was 0.5 %. On the
two islands with the most permanent Mink occurrence
there has been a distribution shift from the central,
bush-covered areas to the open rocky areas along the
shores.

The Lesser Black-backed Gull population decreased
by 2.0 % per year in 1970-1979 and by 8.4 % in 1979-
1989. The species is now rare in the area (Table 3).

The number of Herring Gull pairs increased by 9.0 %
per year in 1970-1974 and 4.0 % in 1974-1979 but
decreased by 0.1 % in 1979-1989 (calculations from
figures in Table 4). The trend differs considerably
between areas. The area with Mink occurrence shows
a pronounced negative trend especially since 1979,
while most otherislands have stable or slowly increasing
populations.

In conformity with other areas in the Baltic
archipelagos, most Great Black-backed Gulls breed
solitarily and in this specific area many pairs use
extremely small and low islets for breeding. There is
now a tendency to form small colonies. The Great
Black-backed Gull has multiplied its number at least
fourfold (Table 5). The rate of increase exceeded 10 %
during the first half of the 1980s. In areas with Mink, the
increase was higher (8.4 % per year in 1979-1989) than
in areas without Mink (4.4 %). This difference is
presumably dependent on other factors than Mink. The
two adjacent colonies of the Razorbill in the Bullerd
archipelago, breeding under boulders or in crevices,

have been abandoned during the 1980s (Table 6) after
the establishment of Mink on the two islands.

In the innermost part of the investigation area there
has been a strong decrease in the breeding population of
the Black Guillemot. This coincides in time with the
immigration of the Mink (Table 7). The few pairs
breeding on islands without Mink have, however,
survived. In the outer part of the Bulleré area (also
including a small area south of the reserve itself) the
number of pairs has decreased to a fraction of the
former population (Table 8). Nowadays, most pairs
live on islands which either are bare (without boulders
orcrevicies) orinaperipheral position in the archipelago.

Discussion

During the period studied there have been relatively
large changes in the population size of the species
studied. For Greylag Goose, Eider, Lesser Black-backed
Gull, Herring Gull and Great Black-backed Gull, the
population changes within the Bullerd area are consis-
tent with general trends within the Baltic. Thus, they
seem to be mainly caused by factors of non-local
character.

The appearance of the Mink and its predation on
birds and their eggs is documented through direct
observation of Minks and records of eggs and birds
predated. When more efficient catching started in 1989
it revealed a fairly dense population (33 minks were
caught in 1989 and 44 in 1990 within a limited area).
The decrease of the Razorbill and the Black Guillemot
in different parts of the Bullerd area occurs con-
temporarily with the appearance of Mink in the area.
The remaining colonies of the Black Guillemot are now
onislands without boulders and crevices, e.g. where the
Mink has no or few hiding-places, or on islands with an
isolated position within the island groups. This tempo-
ral and spatial pattern is interpreted as an effect of Mink
predation. There is a clear increase in the Razorbill
population in the Baltic during the study period, while
for the Black Guillemot shortage of data on population
development in other areas does not permit any
conclusions on the general trend. Auks from the
abandoned colonies may have moved to other colonies
in the neighbourhood.

The recorded changes in distribution of Eider and
Herring Gull within the investigated area are from
islands with high frequency of Mink records to islands
where no or few finds of Mink have been made. Also,
on the islands where Mink has been most often found,
there is a change in distribution within the islands for
both bird species from bushy areas to more open parts.
Both these recorded changes in distribution pattern for
the Eider and the Herring Gull in the Bullerd archipelago
can be seen as effects of Mink predation.
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Thus, for the two auk species, both with specialized
nest site selection, the presence of Mink in the Bullerd
archipelago has caused a local population decrease.
The Eider and Herring Gull, with lower degrees of
specialization concerning nest site choice, show a dist-
ribution pattern indicating re-grouping within the study
area, These findings are in concordance with published
evidence from other archipelagos in Scandinavia.

From a wildlife conservation point of view it seems
justified to encourage Mink control in protected areas
where colonies of primarily Razorbill and Black
Guillemot are found.

Appendix

Ejder- och gratrutbestdndets storlek i Bulleréomrddet

Vid inventeringen 1974 svarade de delomréden, dér
minkférekomst senare noterats, for hilften av
understkningsomridets totala bestind av ejder, och
proportionen var densamma i mitt stickprov bide 1970
och 1979. Ejderbestindet i undersokningsomradet
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(d.v.s. Bulleré och Lingskirs naturreservat samt
Skriiplorna) kan kalkyleras fram med nigorlunda si-
kerhet om man utgér frin 1974 drs inventering och dess
1971 par (erhdllet genom parrikning; betriffande olika
inventeringsmetoders jaimforbarhet se Andersson 1979)
och anviinder sig av den erhillna arliga forindringen
for olika delomréden. Da erhalls att bestdndet 1989 var
ca 3000 par. Okningstakten frin 1970 till 1989 skulle
dd bli ca 2,2 % per r och inte 3,9 % som erhilles om
man utgdr frin inventerade dar och betraktar dem som
representativa for hela undersékningsomrédet. Denna
skillnad beror pé att omraden med stark 6kning blivit
overrepresenterade i urvalet av inventerade dar.
Aven fér grétrut finns det mojlighet att testa viirdet
for fordndringsprocenten genom att ta hinsyn till de
inventerade darnas representativitet. Om gratrutparen
utanfor inventeringsbarna inkluderas erhalles for hela
undersdkningsomradet 323 par 1970, 430 par 1974, ca
480 par 1979 och ca 430 par 1989 (de tvd senare
viirdena framkalkylerade). Forindringsprocenten fér
intervallerna blir +7,4 %, + 2,2 % och -1,1 %.
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Status and population changes of farmland birds in

southern Sweden

JEREMY ROBERTSON & AKE BERG

Since 1950 there have been considerable changes in the use of
Swedish farmland which have led to a more large-scale,
homogeneous and intensively managed agricultural landscape.
These changes in Swedish farmland have affected the
populations of many farmland birds. We give the densities of
29 selected farmland birds and 15 selected species of forest
birds at eight large study sites (farmland landscapes of 14.5-
21.5km?*size; total of 140km?) in southern Sweden and review
the population changes of 48 species of farmland birds in
southern Sweden.

The number of breeding farmland bird species at the diffe-
rent sites was positively correlated with total farmland area,
area of scrub and trivial deciduous forest, as well as with the
fragmentation of the forest landscape; there were more farmland
species in fine-grained than in coarse-grained landscapes.
Species found in forest edges and dry pastures were the most
widespread ones (found at most sites), and included several
species with high densities. Most of these species have not
decreased as dramatically as other species. Several species of
arable land were also widespread, but most of them have
declined in numbers since 1950, possibly as a consequence of
changes in farming practices. Meadow is the farmland habitat
that has declined most, and this is reflected in the low densities
and scattered distribution of many species found on cut or
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grazed meadows. Several of these species are now largely
confined to marginal habitats and areas where farmland still
has a traditional structure, However, on abandoned meadows
overgrown with bushes and trees a few successful colonists
are increasing in numbers.

Of the 48 farmland birds breeding in Sweden the populations
ofonly 10 have remained relatively stable since 1950; seventeen
have increased (8 markedly) while 21 have decreased (12
markedly). Of the 21 species that primarily breed on farmland,
9 (43%) have declined markedly compared withonly 3 (11 %)
of the 27 secondary farmland birds, which have a large
proportion of the population in other habitats. Similarly, only
5% of the primary species have increased markedly compared
with 26 % of the secondary species. More primary than
secondary farmland species are also extinct, or categorized as
endangered, vulnerable or requiring consideration on Swe-
dish Red Data lists. Large parts of the Swedish farmland are
now being taken out of production, which probably will have
negative effects on several farmland bird populations.

Jeremy Robertson & Ake Berg, Department of Wildlife Ecol-
ogy, Swedish University of Agricultural Sciences, Box 7002,
S-750 07 Uppsala, Sweden
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Introduction

There is a lower proportion of farmland in Sweden than
in most European countries, and Swedish farmland is
usually more diverse, because most farmers own blocks
of woodland interspersed with their fields. The
traditional agricultural landscape in Sweden is amosaic
of different elements with different management
practices, leading to small meadows, pastures and
arable fields mixed with patches of woodland and
marginal habitats (Larsson 1985, Gerell 1988, Robertson
etal. 1990). Unique features of Scandinavian farmland

are the patches of surface bedrock or glacial till in the
fields forming "habitatislands” (Swedish: "dkerholme™)
of a variety of sizes that may remain as bare rock but are
usually covered with grass, scrub or trees.

Since 1950 there have been considerable changes in
the use of Swedish farmland which have led to a more
large-scale, homogeneous and intensively managed
agricultural landscape (Gerell 1988), which has
considerably altered the habitats suitable for breeding
populations of farmland birds. The extent of these
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changes varies between farms and between different
agricultural regions, but modern Swedish farmland is
unquestionably more homogeneous than it used to be.
Most modernisation has been in the main agricultural
regions, whereas there have been comparatively few
changes in agriculture in northern Sweden and in the
forested region of central Sweden. The changes in
Swedish farmland have been too extensive for some
species of birds to become adapted, while other species
have colonised and consequently there have been some
changes in the community of farmland birds (Jarvinen
& Ulfstrand 1980). Some species like Corncrake Crex
crexthat preferred the traditional habitats, have declined
(Risberg 1988b), while other species, particularly steppe
species such as the Skylark Alauda arvensis, have
flourished.

Most studies of the status of farmland birds have
been based on territory mapping on small (<100 ha)
areas of farmland (e.g. O'Connor & Shrubb 1986).
These methods tend to emphasise the commoner spe-
cies and are less effective for the rarer species that are
perhaps at most risk from the changes in agriculture. In
this paper we present densities of 29 selected farmland
and 15 forest species found at eight large farmland sites
(farmland landscapes, including forests) in southern
Sweden. We have defined farmland birds in a broad
sense and incorporated most species that were found in
the traditional farmland. Consequently, we have
included species found on meadows and pastures, spe-
cies found in wetlands but which use farmland when
foraging, and several species that are found both in
farmland and other habitats. We also review the literature
on population changes and discuss the conservation
needs of these species.

Methods

Bird census

Eightlarge study sites (agricultural landscapes including
forests) were censused during one of the years 1983-85
in the main agricultural regions of southern Sweden.
Two sites, Dorréd (Dor) and Anderslév (And), are in
the main southern agricultural area; three sites, Forshem
(Fors), Klockrike (Klock) and Vikbolandet (Vikb) are
in the central agricultural region; and three sites, Sjo,
Angso (Ang) and Viisterfirnebo (Viisf) are in the most
northerly agricultural area of southern Sweden (Table
1). The sites are large areas (14.5 - 21.5 km?, total area
140 km?) with boundaries that could be conveniently
recognized in the field (Robertson & Skoglund 1985).
All the sites were too large to census using the usual
mapping method designed for censusing common birds
breeding on small areas (<100 ha, e.g. O'Connor &
Shrubb 1986). To overcome this problem we mapped
44 selected species of birds (Tables 3 and 5) at the study
sites. These included species that typically nestin fields
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or at their boundaries, meadow and pasture species and
also some forest species that are found in woodland in
agricultural areas. Each site was subdivided into sub-
areas that could be conveniently mapped by an observer
during the four or five hours after daybreak. The sub-
areas ateach site were thus mapped eight times between
1 April and 30 June. In addition at least two visits were
made to each sub-area at night to map nocturnally
active species. Full details of the method and the
criteria used to determine the number of breeding
territories for each species are given in Robertson &
Skoglund (1985). The densities of species were
calculated by dividing the number of territories by the
area of farmland for the farmland species, and by the
area of forest for the forest species. Yellowhammers
Emberiza citrinella were breeding throughout farmland
and woodland so their densities were calculated from
the total area of the study site. Similarly Marsh Harriers
Circus aeruginosus utilized both farmland and reed
beds in marshes and their densities were calculated
from the area of farmland plus marsh.

Any observations of the species that were not mapped
were noted and on the basis of the type of observation
they were given one of twenty breeding criteria (Svens-
son 1974). These criteria range from simply observing
the species during the breeding season through to
finding eggs or nestlings. Our minimum criterion for
probable breeding was at least two observations, of
which one was breeding behaviour such as singing
within a suitable territory during the breeding season.
Using all the breeding criteria from the eight visits we
could determine the number of breeding birds at each
site.

Habitat mapping

The areas of different habitats at the eight study sites
were measured from colour infrared aerial photographs
(1:30000). The following habitats were then separated;
arable fields, islands of other habitats in arable fields
(Swedish: dkerholme), pasture, scrub, meadow,
coniferous forest, mixed forest, trivial deciduous forest
(mainly aspen Populus tremula, alder Alnus glutinosa
and birch, Betula pubescens and Betula verrucosa),
broad-leaved deciduous forest, clear-cut, wetlands, reeds
and urban land.

Results and discussion

Habitat composition
The longitudes and latitudes of the sites, the year they
were censused, their areas (excluding lakes) and the
percentage of 13 different habitats at the 8 study sites
are given in Table 1.



Table 1. The location of the eight study sites in southern Sweden, the year they were censused, their total area and percentage
of different habitats. Crop = arable fields, Isl = islands of other habitats in arable fields, Past=pasture, Mead=meadows,
Con=coniferous forests, Mix=mixed coniferous and deciduous forests, Trivdec=trivial deciduous forests, Broaddec= broad-

leaved deciduous forests

Geografiskt lige, inventeringsér, total yta och andel (%) av olika biotoper i dtta inventeringsomriden i siidra Sverige. Crop =
dkermark, Isl = dkerholmar, Past = hagmark, Scrub = buskmark, Mead = éing, Con = barrskog, Mix = blandskog, Trivdec =
triviallovskog, Broaddec = ddellévskog, Clearcut = hygge, Wetland = vitmark, Reeds = vassomriden och Urban = bebyggelse.

Site And Dérr Fors Klock Vikb Viisf Ang Sjo
Longitude 13°20'E 13°31'E 13°30'E 15°23'E 16°43'E 16°19'E 16°52'E 17?931'E
Latitude 55°28'N  55°34'N 58°35'N  58°30'N  58°32’N 59°57'N 59°33'N  59%44'N
Year censused 1984 1985 1984 1984 1983 1985 1983 1984
Area (km?) 17.69 15.26 17.03 18.07 14.54 14.66 21.42 20.90
Crop 83.5 48.6 40.6 61.2 36.5 58.3 393 53.5
Isl 0.5 0.4 0.4 0.3 1.2 0.1 0.8 0.8
Past 0.1 3.6 33 0.5 8.3 - 00 4.5 0.3
Scrub 0.2 0.5 0.0 0.1 0.4 4.2 0.8 0.8
Mead 3.1 13.5 9.5 10.9 14.2 237 9.9 54
Con 0.9 5.8 32.0 13.4 228 2.9 14.2 20.2
Mix 0.9 1.9 2.9 1.4 5.8 29 13.2 4.1
Trivdec 0.8 0.3 1.4 2.6 1.5 5.0 34 2.8
Broaddec 6.4 20.6 0.5 0.9 1.1 0.0 6.8 1.9
Clearcut 0.3 0.8 72 3.9 3.9 0.3 1.5 3.8
Wetland 0.0 0.4 0.1 0.5 1.6 0.0 0.0 0.0
Reeds 1.0 0.0 0.0 0.0 0.4 0.0 3.1 1.4
Urban 2.3 37 1.9 4.3 24 2.6 1.7 4.4

Number of breeding species

Table 2 gives the total number of farmland and forest
species breeding at each site, the totals being based on
the full list of species in Tables 3, 4 and 5. The total
number of breeding species varied between 73 and 88
(Table 2). Sjo, Angsé and Viisterfirnebo (i.e. the
northernmost sites) had the most breeding species (84
to 88 species) while the other sites had between 73 and
77 species.

The number of farmland species varied between 27
and 37 (Table 2) and was positively correlated with
farmland area at the different sites (Spearman rank
correlation, r=0.55, n=8, p<0.05, one-tailed test).
Investigation of relationships between number of spe-
cies and different farmland habitats showed that the
number of farmland species increased with the area of
scrub (r =0.80, n=8, p<0.01), probably because several
passerines prefer scrub areas to more open habitats, and
with the area of trivial deciduous forest (r =0.74, n=8,
p<0.05), probably important for many forest edge spe-
cies. The area of trivial deciduous forest was, however,
correlated with the area of scrub (r =0.64, n=8, p<0.05).
Surprisingly, there was no relationship between the
number of farmland species and the area of habitats
such as meadow and habitat islands, although such
habitats have been assumed to be important for many

species (Gerell 1988, Alexandersson & Eriksson 1988).
So, both the total area of farmland and the area of some
habitats were associated with the number of farmland
species breeding at a site. Another factor that was
important for the number of farmland birds was the
fragmentation of the forest areas, since the number of
farmland species was higher at sites with fragmented
forests (Fig. 1), indicating that there are more farmland
species in fine-grained than in coarse-grained farmland
landscapes.

Table 2. Number of breeding farmland species, forest species
and other species at the eight study sites.

Antal hickande jordbruksarter, skogsarter och évriga arter i
de dtta inventeringsomrddena.

Site And Diéir Fors Klock Vikb Viisf Ang  Sjo

Farmland species 34 31 27 33 31 37 35 35
Jordbruksarter
Forest species 41 45 45 42 45 43 49 50

Skogsarter
Others 2 I 1 1 0 4 0 3
Ovriga
Total no. of 77 77 73 76 75 B84 B4 BB

breeding species
Totalt antal héckande arter
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Fig. 1. The number of breeding farmland species at the eight
study sites in relation to forest fragmentation (no. of forest
patches per km? forest). The number of farmland species was
positively correlated with the forest fragmentation index
(Spearman rank correlation, n=8, r, =0.65, p<0.05).

Antal hickande jordbruksarter i dtta inventeringsomrdden i
relation till skogens fragmentering. Antalet jordbruksarter
var positivt korrelerar med antalet skogsomrdden per km?
skog (Spearman rank correlation, n=8, r =0.65, p<0.05).

The number of breeding forest species (Table 2) was
correlated with the total forest area (r=0.73, n=8,
p<0.05) as well as with certain forest habitats: mixed
forest (r=0.90, n=8, p<0.001) and coniferous forest
(r=0.71,n=8, p<0.05), which, however, was correlated
with the area of mixed forest (r=0.69, n=8, p<0.05).
However, the areas of broad-leaved deciduous forest
(r=0.29,n=8, ns) and trivial deciduous forests (r =0.27,
n=8, ns) were not correlated with the number of forest
species. So, as with the farmland species, the number of
breeding forest species was related to total forest area
and area of some forest habitats, but not to the
fragmentation of the forest landscape (r=-0.27, n=8,
ns).

The number of forest and farmland species at the
different sites was not correlated with each other (r =-
0.07, n=8, ns), so sites with many farmland species
could not be expected to be either good or bad for most
forest species.

Densities of farmland birds

The distributions and densities of the 29 farmland
species varied considerably between the study sites
(Table 3). Some species, such as Corncrake, Rook
Corvus frugilegus and Kestrel Falco tinnunculus were
found at only a few sites, while others, such as Skylark
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and Whinchat Saxicola rubetra were widespread and
occurred at all sites, although their densities varied
considerably between sites. The mean density, stan-
dard deviation and coefficient of variation for each
species are based on the area of farmland for all the sites
and hence are strongly affected by the absence of the
localised species from some sites. The occurrences of
19 species of unmapped farmland birds are given in
Table 4.

Of the mapped birds (Table 3) the dominant species
were Skylark and Yellowhammer (25.8 and 14.8
territories/km?, respectively). It is probable that Wood
Pigeon Columba palumbus, which was not mapped but
occurred in all areas, is found in nearly the same
densities as these dominant species (Ljunggren 1988).
A group of common species occurred at densities of 1-
5 territories/km?®, These were, in order of decreasing
abundance: Whitethroat Sylvia communis, Whinchat,
Linnet Carduelis cannabina, Meadow Pipit Anthus
pratensis, Wheatear Oenanthe oenanthe, Ortolan
Bunting Emberiza hortulana, Pheasant Phasianus
colchicus and Lapwing Vanellus vanellus (Table 3).
They occurred at all eight sites with the exception of the
Ortolan Bunting, which was only found at three sites,
butinrelatively high densities. This might be explained
by its northerly distribution in Sweden (Stolt 1988b).
Of the unmapped farmland species it is probable that
Jackdaw Corvus monedula, Hooded Crow C. corone
cornix, Starling Sturnus vulgaris, Black-headed Gull
Larus ridibundus, White Wagtail Motacilla alba,
Fieldfare Turdus pilaris, House Sparrow Passer
domesticus, Tree Sparrow P. montanus and Greenfinch
Carduelis chloris, occur in the same densities as these
common species (Erlinge & Svensson 1976).

Some less common species (densities between 0.1
and 1 territory/km?) were found at most sites, in order
of decreasing abundance: Stock Dove Columba oenas,
Red-backed Shrike Lanius collurio, Yellow Wagtail
Motacilla flava flava, Scarlet Rosefinch Carpodacus
erythrinus, Rook, Marsh Harrier, Grasshopper Warbler
Locustella naevia, Marsh Warbler Acrocephalus
palustris and Curlew Numenius arquata (Table 3). The
densities of these species varied considerably between
sites, probably because of a lack of suitable habitats at
some sites, and also because of variations in their
distribution within Sweden. The Marsh Warbler is
more common in southern Sweden, and Scarlet
Rosefinch and Grasshopper Warbler are more common
in central Sweden. Of the unmapped species, Common
Gull Larus canus and Magpie Pica pica, probably
occur at about the same densities as these less common
species (Berg & Skoglund 1985).

There was also a group of uncommon species
(densities from 0.01-0.1 territories/km?) which were,
in order of decreasing abundance: Long-eared Owl



XAl

Table 3. Densities (territories/km?) of 29 species of farmland birds at the eight study sites in southern Sweden. The species are subdivided into their main farmland habitats and
the primary farmland birds are shown in bold. Population changes since 1950 according to the literature (References) are given under Pop where 0 indicates no change, 7 unknown,
++ & + indicate marked and slight increases and -- & - indicate marked and slight decreases. Species marked with 1 are endangered, those with 2 are vulnerable, those with 3
are rare and those with 4 require consideration (Ahlén & Tjernberg 1992). Numbers in parantheses indicate that the species requires consideration in some regions of Sweden.

Titheten (revirlkm?) av 29 jordbruksfdaglar i de atta inventeringsomrddena i sédra Sverige. Arterna dr indelade efter sina huvudbiotoper. De priméira jordbruksarterna visas
med fet stil och de sekunddra med normal stil. Populationsférdndringar sedan 1950 enligt litteraturen (References) visas under Pop. 0 indikerar stabil population, ++ & +
indikerar stark respektive mattlig dkning, -- & - indikerar stark respektive mdattlig minskning och ? okdnd trend. Arter markerade med 1 ér akut hotade, de med 2 sdrbara, de
med 3 sdllsynta och de med 4 hédnsynskrdvande. Siffror inom parentes visar att arten dr hdnsynskrdvande i delar av landet.

Territories/km* Revirlkm®

Habitat And Dor Fors Klock Vikb  Visf J’lng S5j6  Mean S.D. CV(%) Pop References
Perdix perdix? Arable 019 000 000 007 000 008 000 000 004 007 16386 -- Dahlgren 1988, Giransson 1985
Alauda arvensis 5042 2137 2957 3276 29.13 815 748 2747 2579 1388 53.83 - Karlsson & Kjellén 1988, Svensson 1989
Columba oenas 052 042 084 007 065 0.00 298 1.97 093 1.03 11035 -- Roos 1978, 1984
Crex crex? Meadow 000 000 000 000 000 054 000 000 007 019 28284 0 SOF 1978. Tyrberg 1987
Vanellus vanellus 1.36 1.01 0.32 L1l 076 231 1.29 1.10 1.16 057 4933 - Petterson 1981,1988a
Numenius arguata ' 0.00 000 000 028 000 054 016 000 012 020 161.94 - Petterson 1988b, Stolt 1987
Anthus pratensis .10 076 021 1.66 399 415 008 095 1.61 1.60 9896 --  Osterlof & Stolt 1982, Hjort & Pettersson 1990
Motacilla flava flava ' 026 000 000 007 000 377 016 066 061 1.29 21048 - Ekstam 1974
Saxicola rubetra 1.82 051 401 477 3541 699 217 197 318 221 6948 0 Hjortetal 1981
Locustella naevia 000 000 000 035 0.11 3.07 032 044 054 1.04 194.16 ++ Killander 1970
Acrocephalus palustris 2.14 008 000 0.07 000 000 000 000 029 0.75 261.50 ++ Cavallin 1977, Holmbring 1988
Phasianus colchicus Edge & 266 304 021 097 097 023 008 205 128 116 91.15 - Goransson 1988, Jakt & Vilt 1983
Picus viridis dry 0.00 025 063 041 1.08 0.23 1.53 1.02  0.65 0.52 80.86 -  Nilssonetal 1992
Luscinia luscinia pasture 474 245 - 035 108 023 290 146 189 1.60 8500 ++ Petterson 1986
Carpodacus erythrinus 000 000 000 028 000 361 000 000 049 127 26063 ++ Osterlof & Stolt 1982, Hjort & Pettersson 1990
Sylvia communis 4.61 4.22 1.27 1.87 - 4.30 - 4.38 344 1.47 4272 0 Hjort & Lindholm 1978, Hjort & Pettersson 1990
Oenanthe oenanthe 032 068 053 111 550 038 249 029 141 1.80 12772 - Carlsson & Moreno 1988
Lanius collurio 013 042 095 097 151 008 145 095 081 055 6808 - Svensson 1990
Carduelis cannabina 247 2.62 .16 228 205 054 1.69 1.83 1.83 0.70 38.18 - Risberg 1988a, Svensson 1990
Carduelis carduelis 006 008 000 000 000 000 000 015 004 006 151.03 - Roos 1984, SOF 1990
Emberiza hortulana 000 000 000 000 690 261 097 000 131 244 18625 -  Stolt 1988b, SOF 1990
Emberiza citrinella 441 1225 1996 1645 - 8.30 - 2754 1482 835 5632 0 Runesson & Jonssonl1987, Stolt 1988a
Circus aeruginosus® Wetland 019 000 000 000 022 000 024 015 0.0 011 110.14 + Nilsson 1981, Roos 1978
Falco tinnunculus " General 006 008 000 000 000 000 000 000 002 003 18727 -- Nilsson 1981, Pettersson 1986
Buteo buteo 152 146 093 083 136 121 060 029 113 035 3083 - Roos 1978, Andersson 1988
Accipiter nisus 1.01 088 013 028 0.39 1.21 024 029 059 043 7293 + SOF1990
Strix aluco 202 088 053 056 058 061 072 029 084 053 6335 0 Petersson 1977
Asio otus 000 000 000 000 011 023 040 000 009 015 16228 0 Nilsson 1988
Corvus frugilegus 324 059 000 000 000 000 000 000 048 1.14 23698 0 Malmberg 1988, SOF 1990




Table 4. The status of 19 species of farmland birds that were not mapped at the eight study sites in southern Sweden. The primary
farmland birds are shown in bold, and = indicates breeding at the site according to the breeding criteria. Population changes since
1950 according to the literature (References) are given under Pop where 0 indicates no change, ? unknown, ++ & + marked and
slight increase and -- & - marked and slight decrease. Species marked with 1 are endangered, those with 2 are vulnerable, those
with 3 are rare and those with 4 require consideration (Ahlén & Tjernberg 1992), numbers in parentheses indicate that the species

requires consideration in some regions of Sweden.

Status for 19 jordbruksfaglar som ej revirkarterades i de dtta inventeringsomrddena. Arterna dr indelade efter sina
huvudbiotoper. De primdra jordbruksarterna visas medfet stil och de sekundira med normal stil.» indikerar forekomst i omrddet
enligt hickningskriterier. Populationsfordndringar sedan 1950 enligt litteraturen (References) visas under Pop. 0 indikerar
stabil population, ++ & + indikerar stark respektive mdttlig ékning, -- & - indikerar stark respektive mdttlig minskning och ?
okdnd trend. Arter markerade med 1 dr akut hotade, de med 2 sarbara, de med 3 sillsynta och de med 4 hdnsynskrdvande.

Habitat

And Dér Fors Klock Vikb Visf Ang  Sjo

Pop References

Columba palumbus  Arable . . . . . . . ++ Roos 1978, 1984

Miliaria calandra’ -- Jonsson 1982

Circus pygargus’ Meadow +

Upupa epops’ Edge and +

Motacilla alba dry pasture -+ . . . . . . 0 Osterlsf & Stolt 1982

Passer domesticus . . . . . . . - Tyrberg 1988

Passer montanus B . " . . . . + Svensson 1989

Carduelis chloris . . . . . . . ++ Roos 1978, Svensson 1990
Anser anser Wetland . ? . ++

Branta canadensis ? . . . 4+

Larus ridibundus ? . K + Fredriksson 1979

Larus canus ? ? . . . -

Milvus milvus' Generalists + Sylvén 1983

Pica pica . . . . . . . + Hogstedt 1988a, Svensson 1990
Hirundo rustica . . . . . . . - Roos 1978, 1984, Svensson 1990
Corvus monedula . . . . . . . 0 Hogstedt 1988b

Corvus corone . p . . . . . + Sondell 1971, Loman 1988
Turdus pilaris . . . . . . . 0 Hjortetal 1981

Sturnus vulgaris . B . . B . . -- Pettersson 1986, Svensson 1990

Asio otus, Corncrake, Grey Partridge Perdix perdix,
Goldfinch Carduelis carduelis, and Kestrel. Some
farmland species were not found at the census sites;
Montagu's Harrier Circus pygargus, Red Kite Milvus
milvus, Hoopoe Upupa epops and Corn Bunting Miliaria
calandra. These species have relatively small localised
populations and a restricted distribution in Sweden and
consequently were not found breeding at any of the
sites.

The farmland species were divided into different
groups according to their main habitats (Tables 3 and
4). The distribution and commonness of these groups of
farmland birds are discussed below. There was a
correlation between the number of sites where a species
was found and the species’ mean density for the 29
mapped species of farmland birds (Spearman rank
correlation, n=29,r =0.81, p<0.001). Thus, the number
of sites where the species was found can be used as an
estimator of its population density, even if some
species, such as raptors, are found at many sites but in
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relatively low densities. On farmland, the pasture and
edge species were the most abundant ones (mean 6.1 £
3.1 sites). The habitat generalists were also widespread
(mean 5.9 £ 3.1 sites). Similarly, the arable species,
apart from partridges, were found at most sites (mean
5.2+ 3.6 sites). Partridges were absent from some sites
because their populations have been severely reduced
by the effects of pesticides (Potts 1986, Dahlgren
1988). Meadow is the habitat that has declined most
with the modernisation of farmland, and this is probably
reflected in the variability of distribution and densities
of the meadow species (Table 3). Many of these species
were rare or absent from the modern sites (mean 4.6 *
3.0 sites), but more common at traditional sites such as
Visterfirnebo, Vikbolandet and Angso. All meadow
species except the Marsh Warbler (mainly found in
southern Sweden) were most abundant at Viisterfirnebo,
where spring floods of riverside fields prevent early
cultivation ormodernisation into intensive arable fields,
and not surprisingly this was the only site with breeding



Table 5. Densities (territories/km?) of 15 selected species of forest birds at the eight study sites in southern Sweden. Population
changes since 1950 according to the literature (References) are given under Pop where 0 indicates no change, ? unknown, ++
& + marked and slight increase and -- & - marked and slight decrease. Species marked with 4 require consideration in Sweden
and those marked (4) are locally requiring consideration (Ahlén & Tjernberg 1992).

Tdatheten (revirtkn’) av 15 utvalda skogsarter i de dtta inventeringsomradena. Populationsfordndringar sedan 1950 enligt
litteraturen (References) visas under Pop. 0 indikerar stabil population, ++ & + indikerar stark respektive mattlig okning, -
- & - indikerar stark respektive mdarlig minskning och ? okind trend. Arter markerade med 4 dr klassificerade som
hénsynskrdvande och de med (4) dr hansynskrévande i delar av landet.

Territories/km? Revirlkm?®

And Dér Fors Klock Vikb Visf Ang Sjo Mean S.D. CV(%) Pop References
Accipiter gentilis ™" 0.00 000 000 028 000 061 012 015 014 023 159.72 SOF 1990
Faleo subbuteo 0.00 029 000 000 019 000 000 000 007 012 17554 0
Pandion haliaetus 0.00 000 000 000 000 000 024 015 003 009 26458 0 SOF 1990
Cuculus canorus 11.62 7.31 040 111 214 121 204 015 3.69 4.8 113.20 SOF 1990
Dryocopus martius ' .01 L17 040 083 039 000 036 044 059 042 7040 O
Dendrocopus minor® 1.01 058 040 000 000 121 060 058 054 046 8504 -- SOF 1990
Jynx torguilla 000 029 040 083 1.75 000 228 L16 079 090 112.74 Svensson 1989, SOF 1990
Lullula arborea 0.00 029 000 000 019 000 000 000 007 012 17554 -- Roos 1978
Nucifraga caryocatactes’ 000 0.00 000 000 000 000 012 029 002 005 26458 7
Troglodytes troglodytes 1162 497 053 028 000 000 012 073 250 440 17589 + Hjort & Lindholm 1978
Hippolais icterina 111 526 000 083 000 909 084 000 388 4.65 120,05 ++ Svenssonetal 1986
Ehylloscopus sibilawrix 202 7.60 026 7.22 0.9 9.09 445 1.16 441 3.67 8323 0 Svensson 1985
Ficedula parva’ 051 0.00 000 000 000 000 000 000 007 019 26458 7
Aegithalos candatus 1.01 205 013 000 039 1.21 216 0.5 099 0.88 8834 7
C. coccothraustes’ 202 6.4 000 028 0.00 0.00 216 015 1.51 225 14883 + SOF1978

Corncrakes. The leastcommon species were the wetland
species (mean 2.8 + (.8 sites).

Blocks of woodland on farmland can be important
forforest birds. Table 5 gives the densities of 15 species
of selected forest species that were mapped at the eight
study sites, together with their status according to the
published information. Some of these species, such as
Cuckoo Cuculus canorus, Wryneck Jynx torquilla, and
Lesser-spotted Woodpecker Dendrocopos minor, are
found in forest habitats and forest edges. Other species,
such as Black Woodpecker Dryocopus martius and
Nutcracker Nucifraga caryocatactes, are strictly forest
species that require different proportions of coniferous
and deciduous trees. Despite these differences in habitat
requirements, the forest species are found in at least
some of the sites, which gives some indication of how
varied the landscape is even in the main agricultural
regions of southern Sweden.

Population changes

We have reviewed the literature on population changes
of farmland birds since 1950 and give their status in
Tables 3 and 4. However, the quality of these data is
variable. The status of raptors, doves and some
passerines has been based on migration counts (Roos
1978, 1984b and 1985), while the status of several other

passerines has been based on ringing data (Osterlsf &
Stolt 1982, Stolt 1987, and Hjort et al. 1981). Other
estimates are based on censuses or surveys (e.g. Fred-
riksson 1979, Killander 1970). It must be stressed that
most population changes are more complex than
continuous increases or decreases since 1950.
Yellowhammer, Ortolan Bunting, Hooded Crow, Rook,
Kestrel and some other raptors declined in the early
1960s. After the prohibition of mercury-based seed
dressings most of these species recovered to their
earlier population levels (Otterlind & Lennerstedt 1964,
Runesson & Jénsson 1987, Loman 1988, Malmberg
1988). Several passerines fluctuate in numbers because
of differences in reproductive success and winter
survival (Hjort & Lindholm 1978). Despite these
deficiencies we think that the estimates of status (Tables
3 and 4) show the main population changes of Swedish
farmland birds since 1950.

Of the 48 species classified as farmland birds (Tables
3 and 4), the populations of only 10 have remained
relatively stable since 1950. Seventeen species have
increased, eight of them markedly, while 21 species
have decreased, 12 of them markedly (Tables 3 and 4).
The population of the Corncrake, although requiring
consideration, is shown as stable because the main
decline was due to changes in farming practice before
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Population changes since 1950

Fig. 2. Population changes of farmland bird populations since
1950. 0 indicates no change, ++ & + indicate marked and
slightincreases, and -- & - indicate marked and slight decreases.
Primary farmland birds (light bars) are those with the bulk of
their population depending on farmland, while secondary
farmland birds (dark bars) have the bulk of their population
in other habitats (mountains, bogs, marshes and villages) or
simultaneously use farmland and these other habitats during
the breeding season.
Férdndringar av jordbruksfaglarnas populationer sedan
1950. 0 indikerar stabil population, ++ & + indikerar stark
respektive mdtilig ékning, -- & - indikerar stark respektive
madttlig minskning. Priméra jordbruksarter (ljusa staplar) ér
de med storsta delen av populationen pa jordbruksmark,
medan sekunddra jordbruksarter (mérka staplar) har den
stdrsta delen av populationen i andra biotoper (1. ex. fjdll,
myrar, vdtmarker och bebyggelse) eller nyttjar bdde
Jordbruksmark ochdessa biotoper under hickningssésongen.

1950. Thus, more species seem to have decreased (21)
than increased (17). We have split the farmland birds
into two groups: primary farmland birds (shown in bold
in Tables 3 and 4) are those with the bulk of their
population (more than half of the Swedish population)
depending on farmland. Secondary farmland birds have
the bulk of their population in other habitats (moun-
tains, bogs, marshes and villages) or use both farmland
and other habitats during the breeding season. There are
marked differences in the population trends of primary
and secondary farmland species (Fig. 2): nine (43 %) of
the 21 primary species have declined markedly
(indicated by -- in Tables 3 and 4) compared with only
3(11%) ofthe 27 secondary farmland species. Similarly,
only 1 (5 %) of the primary farmland species have
increased markedly (++ in Tables 3 and 4) compared
with 7 (26 %) of the secondary farmland species. These
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differences in marked population changes (++ and --)
between primary and secondary farmland species were
significant (%*=7.5,df=1,p<0.01). Thus, the populations
of primary farmland birds have declined more than the
populations of secondary farmland birds, particularly
as the secondary species also thrive in other habitats.

There are differences in population changes between
habitats. Strictly arable species seem to have declined
in numbers, while species foraging in arable habitats
but breeding in other habitats seem to have done better.
There have been large changes in the bird fauna on
meadows; species favoured by grazed or cut meadows
have declined in numbers, while those preferring
abandoned grassland have increased. Edge and pasture
species seem to be the group that has declined least.

Ahlén & Tjernberg (1992) have classified all
threatened and rare vertebrates in Sweden into different
categories depending on their vulnerability and need
for conservation measures (see Tables 3,4 and 5). More
primary than secondary farmland species have gone
extinct, or are categorized as endangered, vulnerable or
requiring consideration (Fig. 3,?=13.7,df=1,p<0.001).
The White Stork Ciconia ciconia and the Barn Owl
Tyto alba have vanished from Sweden since 1950. Of
the primary farmland species the Corn Bunting is
classified as endangered, Montagu's Harrier as
vulnerable, Hoopoe as rare and four species (Partridge,
Corncrake, Yellow Wagtail and Curlew) are classified
as requiring consideration in at least some parts of the
country. No secondary farmland species have vanished
since 1950, none is classified as endangered or
vulnerable, although three species (Red Kite, Marsh
Harrier and Kestrel) are classified as requiring
consideration. Thus the secondary species are
considerably less at risk than the primary farmland
species, presumably because they are able to survive in
a variety of habitats including farmland.

Farmland as breeding habitat

The changes in Swedish farmland are still continuing
and most farmland birds are less common onmodernised
than on traditional farmland (Robertson et al. 1990).
Some species can perhaps adapt to modern farmland,
forexample the Whitethroat has to some degree adjusted
its choice of habitat and now breeds in oil-plant fields
(Cavallin 1988). On the other hand, some farmland
species that appear to be adapted to modern farmland
may only be surviving on farmland because of immi-
gration from source areas in other habitats that
compensates for the lower breeding success on farm-
land. Pulliam (1988) argued that an equilibrium with
both source and sink habitats can be both ecologically
and evolutionarily stable. Only a small fraction of the
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Fig. 3. Percentage of primary and secondary farmland birds
that are classified as extinct, endangered, vulnerable, rare or
in need of conservation measures. Primary farmland birds are
those with the bulk of their population depending on farmland,
while secondary farmland birds have the bulk of their popu-
lation in other habitats (mountains, bogs, marshes and villages)
or simultaneously use farmland and these other habitats
during the breeding season.

Proportionen av priméra och sekunddra jordbruksarter som
klassificeras som forsvunna, akut hotade, sdrbara, sdillsynta
och héinsynskrivande. Primdra jordbruksarter (till viinster)
dr de med stdrsta delen av populationen pa jordbruksmark,
medan sekunddra jordbruksarter (till higer) har den stérsta
delen av populationen i andra biotoper (1. ex. fjill, myrar,
vdtmarker och bebyggelse) eller nytijar bdde jordbruksmark
och dessa biotoper under héickningssisongen.

population will occur in the source habitat if the surplus
population of the source is large and the deficit per
capita in the sink is small. For example, Lapwings and
Curlews have been shown to produce too few fledglings
to maintain their farmland populations in areas
dominated by cereal crops (Galbraith 1988, Berg 1992).

In the next few years there will be major changes to
Swedish farmland, resulting from large areas being
taken out of production. This will imply a threat to
several farmland birds, especially since marginal
farmland habitats such as meadows, where several
uncommon species are found, can be expected to be
withdrawn from production. It is therefore of vital
importance that conservation needs are taken into
account when land use in farmland changes and that the
effect of these changes are studied.
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Sammanfattning

i sddra Sverige
Sedan 1950 har det skett omfattande forindringar av
det svenska jordbrukslandskapet (Gerell 1988). Detta
har lett till ett storskaligt, homogent och intensivt
brukat jordbrukslandskap i stora delar av landet, speci-
ellt i slittbygdsomridena i sodra Sverige. Modernise-
ringen av jordbruket har pdverkat méinga jord-
bruksfiglar, ngra arter har forsvunnit som hickfaglar
och andra har tillkommit under denna period (Jdrvinen
& Ulfstrand 1980, Ahlén & Tjernberg 1992). Méinga
arter har ocksd minskat eller 6kat kraftigt i antal under
denna period och jordbrukslandskapet torde varaen av
de miljoer diir det skett storst forindringar.
Milsiittningen med denna undersékning var att ge-
nom inventeringar faststilla olika jordbrukstéglars sta-
tus samt att med hjilp av tillgiingliga litteraturdata
beddma vilka populationsfériindringar som skett hos
dessa arter. Vi presenterar titheter for 29 utvalda
jordbruksfiglar och 15 skogsfiglar (som férekommer
pa skogsmark i jordbruksomriden) i dtta stora
jordbruksomriden (14.5-21.5 km?, totalt 140 km?) i
sodra Sverige, vilka revirkarterades under dren 1983-
85. For ytterligare 19 jordbruksfiglar, som ej invente-
rats kvantitativt, redovisas kvalitativa data (forekomst
eller ej forekomst i omradena) och for samtliga 48 arter
redovisas populationsforidndringarna sedan 1950.

Undersékningsomrdaden och metoder

Tva undersokningsomriden, Dorréd (Dor) och
Anderslov (And) ligger i Gotalands sodra slittbygder,
tre omriden, Forshem (Fors), Klockrike (Klock) och
Vikbolandet (Vikb) ligger i Gotalands norra slittbygder
och tre omriden, Angsé (Ang) och Sjo och
Viisterfarnebo (Visf) ligger i Svealands slittbygder.
Omridenas geografiska lige, storlek och biotopsam-
mansiittning presenteras i Tabell 1.

Fyrtiofyraarter (29 jordbruksfaglaroch 15 skogsarter)
inventerades enligt en modifierad form av
revirkarteringsmetoden (se Robertson & Skoglund
1985). Varje omride delades in i limpligt antal
delomriden som kunde inventeras underett morgonpass.
Varje delomride besoktes under 8 morgnar och tva
niitter och alla observationer av de 44 utvalda arterna
noterades pa kartor. Kriterier for faststillande av anta-
let revir for de olika arterna vid utvirderingen av
materialet framgér av Robertson & Skoglund (1985).
Titheten av jordbruksarter beriknades genom att anta-
let revir dividerades med arealen jordbruksmark for

jordbruksarterna, och for skogsarterna dividerades an-
talet revir med arealen skogsmark. Dessutom notera-
des observationer av vriga arter enligt de kriterier for
hidckning som redovisats av Svensson (1974), vilket
mojliggjorde faststillandet av antalet hiickande arter i
de olika omridena.

Arealen av olika biotoper miittes pd infraroda flyg-
foton (skala 1:30 000) med hjilp av ett digitaliserings-
bord. Foljande 11 biotoper sirskildes da: dker,
dkerholmar, hagmark, buskmark, dingsmark, barrskog,
blandskog, triviallovskog, ddellévskog, kalhygge, vit-
mark, vass och bebyggelse.

Resultat och diskussion

Antalet hickande arter i de olika omridena varierade
mellan 73 och 88, med det hogsta antalet i de tre
nordligaste omridena (Sj, Angs och Visterfirnebo).
Antalet hiickande jordbruksarter i de olika omridena
(Tabell 2) paverkades av flera faktorer. Antalet
jordbruksarter var positivt korrelerat med arealen
jordbruksmark, men ocksd med arealen av biotoperna
buskmark och triviallovskog. Antalet jordbruksarter
var ocksé positivt korrelerat med skogens fragmente-
ring, d.v.s. det fanns fler arter i landskap med flera sméd
skogsomriden @n i de landskap dir ett fital stora
skogsomraden fanns (Fig. 1). Antalet hiickande
jordbruksarter var alltsd beroende av areal, férekomst
av vissa biotoper samt landskapets mosaikstruktur.
Antalet omraden en art fanns i var korrelerat med
artens tithet (Spearman rank korrelation, n=29,r =0.81,
p<0.001), vilket visar att detta kan vara ett godtagbart
matt pd hur spridd en art dr for de arter som ej invente-
rades kvantitativt. Kant och hagmarksarterna fanns i
flest omriden (Tabell 3 och 4) och inkluderade arter
med hoga titheter sidsom gulsparv samt flera arter med
relativt hoga titheter t. ex. ortolansparv, stenskviitta,
niiktergal och tornséingare (Tabell 3). De flesta arterna
idenna biotop har inte minskat si dramatiskt i antal som
andraartgrupper (Tabell 3 och4). Biotopsgeneralisterna
var (forutom rovfiglarna) som vintat vanliga i
inventeringsomradena (Tabell 3 och 4). Négra arter
som iir beroende av dkermark fanns ocksd i de flesta
omridena (Tabell 3 och 4). Sidnglirkan férekom med
hogst titheter av alla arter (Tabell 3), och ringduvan
fanns i samtliga omriden och férekommer normalt i
héga titheter i jordbrukslandskapet (Ljunggren 1988).
De flesta av dkermarksarterna har emellertid minskat i
antal sedan 1950 (Tabell 3 och 4), troligen en effekt av
jordbrukets modernisering som medfort dkrar utan s
kallade "odlingshinder” och av en omfattande anviind-
ning av besprutningsmedel. Angsmark ér den biotop
somminskat mestiareal och de flesta @ingsmarksarterna
fanns bara i vissa omriden (Tabell 3 och 4) och for det
mesta i liga titheter (Tabell 3). Angsmarksarter som
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trivs pd igenvuxna éngar, t. ex. griishoppséingaren, har
emellertid okat i antal (Tabell 3). De som trivs pi
hévdade dngar har minskat i antal och arter som stor-
spov, tofsvipa, kornknarr och gulirla férekom i liga
titheter i de flesta omriden (Tabell 3).

Med hjilp av data fran flyttfigelrikningar, ring-
mirkning och olika inventeringar har vi gjort ett férsok
att uppskatta vilka populationsfordndringar som skett
hos de studerade arterna. Kvalitén pé dessa data dr dock
varierande och populationsforindringarna ir oftast mer
komplexa in fortlopande 6kningar eller minskningar
under denna period (se t. ex. Otterlind & Lennerstedt
1964, Hjort & Lindholm 1978). Vi tror dock att de
redovisade populationsforindringarna visar de huvud-
sakliga forindringar som skett sedan 1950. Av de 48
jordbruksarter som héickar i Sverige har 10 haft relativt
stabila populationer sedan 1950, 17 har 6kat 1 antal (8
markant), medan 21 har minskat i antal (12 markant)
(Fig. 2), vilket tyder pa att ungefir lika méinga arter
minskat som okat i antal. Det var emellertid skillnader
mellan olika typer av jordbruksfiglar. Av de 21 arter
som primért hickar pa jordbruksmark har 9 (43 %)
minskat markant jimfort med bara 3 (11 %) av de
sekundira jordbruksarterna, som har en stor andel av

130

populationen i andra biotoper, t. ex. i bebyggelse, pa
fjéll eller myrar (Fig. 2). Likaledes har bara 5 % av de
primiira jordbruksarterna 6kat markant, jimfért med 26
% av de sekundira jordbruksarterna (Fig. 2).

En storre andel av de primira jordbruksarterna ér
ocksd enligt Ahlén & Tjernberg (1992) forsvunna eller
klassificerade som akut hotade, sirbara, sillsynta eller
hiinsynskrivande pa de svenska hotlistorna (Fig. 3).
Fagelarter beroende av jordbrukslandskapet ir alltsa
utsatta for storre hot éin de arter som ocksé forekommer
i andra biotoper.

Hotet mot jordbruksfaglarna 6kar nu ytterligare nir
stora delar av jordbrukslandskapet Gverfors till alterna-
tiv produktion p.g.a. éverproduktion av strisid. Det
rider dock fortfarande stor osikerhet om vad som skall
ske med stora arealer omstillningsmark. Plantering av
skog (som ansetts vara ett rimligt alternativ) far nega-
tiva effekter for de flesta jordbruksarter, medan t. ex.
anlidggning av vitmarker och extensiva betesmarker
har dvervigande positiva effekter, Det dr darfor av
storsta vikt att effekterna av dessa omfattande fordnd-
ringar av jordbrukslandskapet foljs upp och att
naturdvardshiinsyn tas vid 6verforingen av jordbruks-
mark till alternativ produktion.
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Interspecific variation in time budgets among sympatric dabbling

ducks

MARTEN ASTROM

The effect of some of the ecological differences among
Swedish dabbling ducks, population densities and sex ratios
on the proportion of time allocated to foraging was studied
during the breeding season 1986 and 1987. Time budget data
were collected at southern Gotland, Sweden, and correlation
analyses were done with ecological differences determined
from the literature and from observations. Increasing male
bias in the sex ratios increased the amount of time spent
vigilant early in the breeding season for both sexes in April
1987 and for males in May 1987, and also increased the
amount of movements of males in April 1987 and of females
in May 1986, but decreased movements of males in June 1986.
The amount of time spent vigilant did also decrease with
increasing male bias for females in June 1986. The proportion
of time spent foraging by females in May 1986, butalso in May
1987 and June 1986, decreased as the male bias increased. In

Abstract

early breeding season (April), the proportion of time devoted
to aggressions (for males) and movements (for females) were
positively correlated with the population densities. This did
not, however, lead to decreased foraging time. In late season
(July) the foraging time was positively correlated with popu-
lation densities, indicating intraspecific exploitative
competition for prey. Migration distance and degree of
carnivory did not influence amount of time allocated to
foraging. In conclusion, it was shown that sex ratios and
population densities did influence time allocation among
dabbling ducks during some parts of the breeding season.
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Introduction

Among seasonally reproducing animals time and energy
allocation during the breeding season can be expected
to greatly influence reproductive success (King 1974).
The proportion of time devoted toe.g. foraging can thus
be expected to reflect the needs and the restrictions that
an animal is experiencing in a given situation,

The need of foraging generally increases with energy
demanding processes such as reproduction and migra-
tion. In some situations, however, there can be a time
lag between gathering the energy and using it (Krapu
1981). Use of energy reserves thus can influence time
allocation (Thompson & Raveling 1987). Moreover,
both food quantity and quality may influence total
foraging time (Sih 1984, Stephens & Krebs 1986).

Behavioural demands can to some extent restrict the
time available to foraging, e.g. avoiding predators and

behaviours associated with reproduction are assumed
to interfere with foraging (Sih 1980, Lima 1985, Clark
& Ricklefs 1988). Under intraspecific interference
competition, large population densities and/or biased
sex ratios may increase the demands for other activities
than foraging, such as vigilance and aggressions
(Mjelstad & Saetersdal 1988).

Much of this is well documented, especially among
birds (e.g. Brown & Fredrickson 1987, Austin 1987,
Masman et al. 1988, Mace 1989), but only a few studies
have had the opportunity to make comparisons using
species with different demands and restrictions but still
experiencing approximately the same environmental
conditions (e.g. Bergan et al. 1989). A group of similar
species breeding in the same habitat can provide this
opportunity.
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The dabbling ducks (Anatidae) form a guild of
species that show large ecological similarities. Still,
there are differencesine.g. migration distances (Perdeck
& Clason 1981, Pettersson et al. 1986), degree of
territoriality (Nudds & Ankney 1982), habitat use
(Nudds 1983), dietchoice (Swanson & Duebbert 1989),
prey size choice (Nudds & Bowlby 1984) and nest site
selection (Bengtson 1970, Swanson & Duebbert 1989).

Some of the ecological differences between the
species of dabbling ducks can be expected to influence
the proportion of time allocated to foraging. The
following predictions can be made. Large migration
distances can be expected to increase the amount of
time spent foraging in early and late breeding season.
Because energy and nutrients are thought to be limiting
resources during breeding and moulting (Bluhm 1988),
larger degree of carnivory would decrease the time
needed to fulfil the nutritional requirements of the
ducks and thus also decrease the amount of time needed
for foraging (Paulus 1988). Intraspecific exploitative
competition would probably force the individuals to
spend more time foraging at high population densities
because of suppressed prey densities. On the other
hand, when there is intraspecific interference
competition, larger population densities would decrease
time available for foraging as encounter rate between
conspecifics increase (Mjelstad & Saetersdal 1988). A
male biased functional sex ratio can also be expected to
increase the interference competition which should
increase the proportion of time allocated to vigilance,
aggressions and locomotion and thus decrease time
available to foraging.

To determine how such ecological differences can
influence foraging time allocation I have established
time budgets for seven dabbling duck species residing
in the same habitat during the breeding season.

Methods

Time budget data were collected at southern Gotland,
Sweden (57°00" N, 18°20' E) in 1986 and 1987. All
seven dabbling duck species breeding in Sweden are
known to occur regularly in this area during the bree-
ding season. They are Mallard Anas platyrhynchos,
Pintail Anas acuta, Gadwall Anas strepera, Shoveler
Anas clypeata, Garganey Anas querquedula, Teal Anas
crecca and Wigeon Anas penelope. The study area
consisted of the shallow, eutrophic lake Stockviken,
the nearby sea and the land area in between. Lake
Stockviken is approximately 50 ha in size and most of
the shore is surrounded by Phragmites australis. The
surroundings of the lake mainly consists of pastures
and some farmland. The area between the lake and the
sea shore is extensively grazed by cattle and sheep. The
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Table 1. The two variables used for classification of the
dabbling ducks, obtained from literature data.

De tva variabler som anvindes fior klassificering av
simdnderna, hdamtat frdn litteraturdata.

Species Migration Degree of
distance* carnivory”
km+SD(n)
Art Flyttnings- Grad av
avstand animaliediet

Mallard Grésand
Pintail Stjdrtand
Gadwall Snatterand

7451407 (641)
13214462 (24)
1378410  (9)

—_d D e D R

Shoveler .S'I:'ed(md 1667+486  (11)
Garganey Arra 258942184 (3)
Teal Kricka 13954346 (196)
Wigeon Blasand 11884390 (14)

*Mean distance in km from ringing station at Oland to winter
recoveries and controls.

Medelavstdnd i km frdn ringmérkningsstationen pd Oland till
kontroller och dterfynd vintertid.

"Summer diet determined from the literature (see references in
the text). High values indicate high proportion of animals in
summer diet.

Diet under sommaren uppskattad fran litteraturuppgifter (for
referencer se texten). Haga virden indikerar hig andel ani-
malier i dieten sommartid.

shore is shallow and stony. From an observation tower
at the shore of the lake the whole area was observed
using a spotting scope (20-60x).

The ecological differences between the dabbling
ducks regarding migration distance and degree of
carnivory were determined from the literature (see
Table 1). Mean migration distances in km from the
ringing station at Ottenby at southern Oland
(approximately 140 km southwest of the study area) to
the sites of winterrecoveries and controls were measured
and calculated from the maps in Petterson et al. (1986).
Degree of carnivory was determined from summer
diets mainly from Swanson & Duebbert (1989), with
additional information on Green-winged Teal Anas
crecca and Wigeon Anas penelope or Anas americana,
(see below) from Spiirck (1947), Olney (1965), Cramp
& Simmons (1977), Bartonek (1972) and Danell &
Sjoberg (1980). In the classification regarding degree
of carnivory | have assumed that American Wigeon
Anas americana and Blue Winged Teal Anas discors
are ecologically equivalent to European Wigeon Anas
penelope and Garganey Anas querquedula, respectively.
The relative population densities and proportions of
males of each species each year and month were
calculated using the time budget data (see Table 2 and
Table 3).



Table 2. Observed relative population densities of the dabbling ducks. Expressed as mean number of individuals observed
per scan of each species, calculated as total number of notations of each species divided by the total number of scans.

Observerade relativa populationstéitheter hos siménderna. Uttryckt som medelantalet individer observerat per kikarsvep av
varje art, utrdaknat som totalt antal noteringar av varje art delat med antalet kikarsvep.

Species 1986 1987

Art May June July April May June July
Mallard Grésand 2.1 10.0 9.6 6.2 9.0 9.2 17
Pintail Stjdrtand 0.7 1.6 1.2 1.2 2.1 2.1 1.2
Gadwall Snatterand 0.5 1.6 0.2 1.0 1.5 2.7 0.2
Shoveler Skedand 4.8 129 4.8 9.9 10.3 5.0 1.9
Garganey Arta 1.3 0.2 0.5 0.0 1.4 0.6 0.02
Teal Kricka 1.5 49 33 5.9 0.3 1.8 0.3
Wigeon Blédsand 0.3 1.2 0.04 3.7 1.5 1.5 0.05

During 1986 time budget data were collected in May,
June and July, in 1987 in April, May, June and July by
instantaneous scan sampling (Altman 1974). The
behaviours of all observable dabbling ducks in the area
were scanned at a constant interval during a scanning
period. An interval as short as possible (3-20 minutes)
was used between each scan. Most scanning periods
lasted for two hours, but occasionally the observations
were interrupted and thus some periods were shorter.
The scanning periods were evenly spread over the light
part of the day. The observed ducks were separated by
species, age and sex when possible. Only observations
of adult ducks were included in April, May and June. In
July it was not possible to surely separate fully grown
ducklings from adults and many ducks were not possible
to sex. Each observation of an individual duck in one
scan is called a notation. The following behaviours
were recorded: “foraging”, "vigilant”, “resting”,
“"comforting”, “locomotion” (swimming, walking or
flying), "aggression” or "sexual behaviour”. In total,
111 h and 40 min of time budgeting was done and we
got 5709 notations of Mallard, 1082 of Pintail, 848 of
Gadwall, 5772 of Shoveler, 526 of Garganey, 2158 of
Teal and 948 of Wigeon.

When broods were observed, species and approximate
age according to Gollop & Marshall (1954) were noted.
From these observation it was possible to estimate
fledging time and hatching time and start of incubation
to get a picture of the phenology of the species.

In the statistical analysis the summed time budget
data for each sex of each species in every month each
year were regarded as one sample. The ecological
differences listed in Table 1 and the population densities
and sex ratios in Table 2 and 3 were used as class
variables when analysing the relationship between pro-
portion of time spent foraging and the different
ecological variables. For these analyses L used Spearman
rank correlations. One correlation analysis was made

between proportion of time spent foraging and each
class variable for each year, month and sex, thus giving
sample sizes equal to the number of species observed in
each month and year. The effect of migration distance
was not tested on the data from June because no species
migrate directly before or after this period. In July
determination of the sexes was almost impossible at
large distances because males had eclipse plumage.
The effect of sex ratio could therefore not be tested on
the material from July. No correlation analyses were
done for unsexed individuals in June 1986 and 1987,
nor for males in July 1987 due to very small samples
(<150 notations/month).

Table 3. Observed proportion of males in the populations of
the dabbling ducks. In July most ducks was not possible to sex
and sex ration was therefore not calculated.

Observerad andel hanar i siméndernas populationer. I juli
kunde flertalet individer inte kiinsbestammas, ochkénskvoterna
kunde filjakiligen inte berdiknas.

Species 1986 1987

Art May  June April  May  June
Mallard 090  0.87 072 090 0.88
Grésand

Pintail 051 043 092 095 0.32
Stjdrtand

Gadwall 0.52 0.73 0.52 0.68 0.83
Snatterand

Shoveler 0.85 0.95 0.58 0.80 0.80
Skedand

Garganey 098  0.96 - 0.69  0.67
Arta

Teal 0.94 0.97 0.54 0.69 0.86
Kricka

Wigeon 089 0.85 0.54 0.66  0.80
Bléisand
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Table 4, Predictions and significant observations of correlations between proportion of time spent foraging and the class variables

from Table 1, 2 and 3.

Forutsdgelser och signifikanta observationer av korrelationer mellan andelen tid dignad dt furagering och klassvariablerna fran

tabellerna 1, 2 och 3.

Variable Predicted® Observed® s Month Year Sex N
Variabel Férvéintad Observerad Mdnad Ar Kdan
Migration distance + 0
Flytningsavstdand
Degree of carnivory . 0
Grad av animaliediet
Population sizes - (int.)e
+ 0.900 July 87 unsexed 7
Populationsstorlekar + (exp.)e
Proportion of males - - -0.857 May 86 females 7
Andel hanar -0.929 May 87 females 7
-0.893 June 86 females 7

“*Predicted direction of the correlations.
Forutspadd rikining pd korrelationerna.

*Direction of significant correlations (P<0.05).
Rikning pa signifikanta korrelationer (P<0.05).

‘Spearman rank correlation coefficient.

Korrelationskoefficient fran Spearmans rangordnade korrelationstest.

ISample sizes (the number of species for each sex, year and month).
Provstorlek (antalet arter av respektive kiin for varje ar och manad).

“With intraspecific interference competition or exploitative competition.
Med konkurrens inom arterna genom interferens eller fodoexploatering.

To get amore comprehensive picture of the effects of
intraspecific competition correlation analyses were
made between both population densities and sex ratios
and proportion of time allocated to vigilance, aggressions
and movements.

Results

In April, only the earliest species, Mallard and Pintail,
had started incubation. In May, also Wigeon, Shoveler
and Gadwall had started incubation and Teal and
Garganey were just about to do so. Some clutches of the
earliest species had hatched in May. In June, at least
some clutches of all species had hatched but in all
species also some individuals were still incubating. In
July the latest clutches had hatched and the earliest
broods of all species had fledged.

The significant correlation analyses between time
spent foraging and the class variables in Table 1, 2 and
3 are shown in Table 4,

Migration distance

The proportion of time spent foraging was not
significantly correlated with migration distance during
any period (Table 4).
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Diet choice
The proportion of time spent foraging was not

significantly correlated with degree of carnivory during
any period (Table 4).

Population densities

In July 1987 the proportion of time spent foraging by
the unsexed ducks was positively correlated with popu-
lation densities (Table 4). Since a positive correlationin
this case possibly indicates exploitative competition,
behaviours associated with interference competition
(vigilance, aggressions and movements) were not
expected to vary with population densities. Proportion
of time spent in aggressive encounters or moving by the
unsexed individuals in July 1987 was not significantly
correlated with population densities (r=-0.354, N=5,
P=0.559 and r =-0.600, N=5, P=0.285). There were no
observations of vigilance by unsexed individuals in
July 1987.In April (1987), however, proportion of time
spent in aggressions was positively correlated with
populationdensities formales (r =0.880,N=6, P=0.021)
and movements was positively correlated for females
(r=0.829, N=6, P=0.042).



Sex ratios

Proportion of time spent foraging was negatively
correlated with the proportion of males in the populations
for females in May 1986 and 1987 and June 1986
(Table 4). The proportion of males in the populations is
not expected to directly act on proportion of time
devoted to foraging but rather to increase proportion of
time allocated to behaviours associated with
interference. Proportion of time spent moving was,
indeed, positively correlated with proportion of males
in the populations for females in May 1986 (r=0.775,
N=7,P=0.041), but vigilance was negatively correlated
with the proportion of males in the populations for
females in June 1986 (r=-0.775, N=7, P=0.041), and
no other correlations were significant for the females in
May 1986 and 1987 and June 1986. The proportion of
time allocated to aggressions did not correlate with
proportion of males in the populations for any sex in
any period. Vigilance did, however, correlate positively
with proportion of males for both females and males in
April (1987) and for males in May 1987 (r=0.841,

N=6, P=0.036; r =0.829, N=6, P=0.042 and r—[] 964,
N=7, P=0.0005, respectively), but no currespondmg
negative effect on foraging time could be detected. The
proportion of time spent moving (swimming, walking
or flying) did also increase with increasing proportion
of males in the populations for males in April (1987)
(r=0.886, N=6, P=0.019), but decreased for males in
June 1986 (r=-0.786, N=7, P=0.036).

Discussion

Migration distance

Unexpectedly, species with large migration distances
were not forced to spend larger proportion of their time
foraging. This may indicate that feeding at staging
grounds fully compensates for the greater efforts of
long migration among dabbling ducks. Krapu (1981)
found that Mallards obtained most of the nutrients
needed for reproduction at sites occupied prior to
arrival on the breeding grounds.

Diet choice

The diet choice, in terms of degree of carnivory, could
not be shown to influence the time budget of the
dabbling ducks at Stockviken. One should, however,
bear in mind that there may be problems to apply
correlation analyses on literature data from all over the
world and observations from one small and maybe
unique area. We, simply, do not know what diet choice
the different species have at this locality. Diet choice is
knownto vary considerably overthe season for dabbling
ducks (Cramp & Simmons 1977), and there may be
large variation also between localities.

Population densities

A positive correlation between time spent foraging and
population density may indicate intensive exploitative
competition at large population densities. Such a positive
correlation was found for unsexed individuals in July
1987. Species with large population densities thus may
be able to locally reduce the densities of their prey.
Such alocal reduction of the prey density is more likely
to occur during the late breeding season because males
gather in large flocks during moult. However, flocking
may also decrease time spent vigilant (Pulliam &
Caraco 1984) and thus make it possible to increase time
spent foraging. In fact, no vigilance was observed
among the unsexed individuals in July 1987, In earlier
periods of the breeding season males were expected to
show interference competition (mainly competition for
females), but in July only exploitative competition was
likely to occur. In April (1987), indeed, the proportion
of aggressive encounters increased with population
densities for the males and movements increased for
the females, but no corresponding decrease in foraging
time were observed. The lack of correlations between
foraging time and population densities in earlier bree-
ding season may have been a result of simultaneous
interference competition and exploitative competition
working in the opposite directions.

Sex ratios
The sex ratios influenced the proportion of time allocated
to foraging for the females in May (1986 and 1987) and
in June 1986. A time conflict is, however, evident only
for females in May 1986, where proportion of time
moving increased with increasing proportion of males
in the populations. In the two other cases (females in
May 1987 and June 1986) the different species may
have reacted differently to the sex ratio, and, thus, not
giving any clear pattern. The fact that females in June
1986, actually, showed a negative correlation between
vigilance and proportion of males in the populations is,
certainly, surprising. Vigilance did, however, increase
as the proportion of males in the populations increased
for both females and males in April (1987) and for
males in May 1987. Proportion of time moving did also
increase with increasing male bias in the sex ratios for
males in April (1987), indicating the possibility of
intraspecific interference competition in early breeding
season. But, there seems only occasionally to be a
severe time conflict since foraging time is not always
affected. This probably indicates that the time budget is
not so restricted for dabbling ducks at this location.
In summary, foraging time among female dabbling
ducks was influenced by the proportion of males in the
populations during some parts of the breeding season.
In July there may also be exploitative competition
when population densities are large, causing an increase
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in the amount of time allocated to foraging. Both sex
ratios and population densities did also affect behaviours
associated with intraspecific interference competition.
Itis illustrative that only the variables that were locally
measured in each sampling period were found to
correlate with certain behaviours, and even these
associations were not constant over the years. This
points to some of the problems of generalising regarding
ecological properties of species. To conclude, it was
shown that intraspecific competition did influence time
allocation among dabbling ducks, at least during some
parts of the breeding season.
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Sammanfattning.

Variationer i samexisterande simédnders tidsbhudget.

Effekter av avstindet till 6vervintringslokalerna, diet-
val, populationstiithet och ktnskvot pé siménders allo-
kering av tid studerades. Hos djur som har sdsongsmiis-
sig reproduktion kan allokering av tid och energi for-
viintas piverka den reproduktiva framgangen (King
1974). Andelen tid dignad 4t t. ex. att ska och ita féda
kan alltsa forviintas dterspegla de behov och begriins-
ningarett djur uppleverien viss situation. Generellt sett
okar anstringningarna for att hitta féda i samband med
energikriivande processer som reproduktion och mig-
ration. Naturligtvis pdverkar biade fodans kvantiteter
ochkvaliteter tiden fignad ét fodosok (Sih 1984, Stephens
& Krebs 1986). Aven krav att igna sig it andra beteen-
den, sdsom att undvika rovdjur eller delta i aggressiva
interaktioner eller beteenden associerade med
reproduktionen, kan pdverka hur mycket tid som ir
tillgiinglig for furagering. Mycket av detta dr vil doku-
menterat, sirskilt for figlar (se t. ex. Brown &
Fredrickson 1987, Austin 1987, Masman et al. 1988,
Mace 1989). Ytterst fa jimforelser har dock gjorts med
arter som har olika ekologiska krav och begriinsningar
men indock erfar ungefir samma miljomissiga forhal-
landen (se dock Bergan et al. 1989).

Simiinder uppvisar stora ekologiska likheter, men
indock skiljer sig flera arter pd vissa punkter sdsom
t.ex. avstand till dvervintringsplatser (Perdeck & Clason
1981, Pettersson et al. 1986), graden av territorialitet
(Nudds & Ankney 1982), val av habitat (Nudds 1983),
val av diet (Swanson & Duebbert 1989, Nudds &
Bowlby 1984) och val av boplats (Bengtson 1970,
Swanson & Duebbert 1989). Nigra av dessa skillnader
mellan arterna kan forviintas ha effekt pa allokeringen
av tid till fodosok.

Foljande forutsigelser kan goras. Lingre flyttstricka
till 6vervintringsplatserna forviintas 6ka andelen fura-
gering tidigt och sent pé hiickningssisongen. En hogre
andel animalier i fodan kan gora en snabbare tillfreds-
stiillelse av ndringskraven mojlig och déirigenom minska
furagringstiden (Paulus 1988). Exploativ konkurrens
inom arterna kan vid hoga titheter av populationerna
lokalt minska bytestiitheten sd att mera tid méste fignas
it furagering. Konkurrens inom arterna kan vid hoga
populationstiitheter och/eller skeva kénskvoter ocksa
leda till mer tid dgnad at vaksamhet och aggressioner

(Mjelstad & Saetersdal 1988), och didrigenom minska
andelen tid till fédosok.

For att testa dessa forutsigelser insamlades tids-
budgetdata i Stockviken, siddra Gotland, under
hickningssidsongerna 1986 (maj, juni och juli) och
1987 (april, maj, juni och juli). Samtliga sju i Sverige
hickande simandarter tidsbudgeterades samtidigt (grii-
sand, stjirtand, snatterand, skedand, drta, kricka och
blisand). Medelavstindet till 6vervintringsplatserna
riiknades ut for varje art fran kartorna i Petterson et al.
(1986) (se Tabell 1). Graden av animalier i dieten for de
olika arterna klassades med hjilp av uppgifter frin
Swanson & Duebbert (1989), Spirck (1974), Olney
(1965), Cramp & Simmons (1977), Bartonek (1972)
och Danell & Sjoberg (1980) (Tabell 1). Vid denna
klassning antogs att amerikansk blisand Anas americana
och blavingad drta Anas discors ir ekologiska
ekvivalenter till den europeiska blisanden och drtan.
Den relativa titheten av populationerna och andelen
hannar for varje art kalkylerades fran tidsbudgetdata
for varje ménad och &r (Tabell 2 och 3). Vid tidsbudget-
erandet noterades foljande beteenden: “furagerar”,
“alert”, "vilar”, “putsar sig”, "forflyttar sig” (simmar,
gir eller flyger), "aggressiv” eller "sexuella beteen-
den”.

Vid de statistiska analyserna summerades tidsbudget-
data for varje art och kon for varje méinad och ar. En
korrelationsanalys gjordes mellan varje klassvariabel
och andelen tid dgnad at furagering for varje dr, manad
och kon, vilket gav en provstorlek som motsvarade
antalet simandsarter som observerats under perioden i
fraga. For att vidare belysa effekterna av konkurrens
inom arterna gjordes korrelationsanalyser mellan
populationernas tiitheter samt konskvoter och andelen
tid dgnad at alerthet, aggressioner och forflyttningar.

Andelen tid dgnad at alerthet var positivt korrelerad
med andelen hanar i populationerna fér bide hanar och
honor i april och hanar i maj 1987. Aven andelen
forflyttningar dkade for hanar i april samt for honor i
maj 1986 med 6kad andel hanar i populationerna, men
minskade for hanar i juni 1986. I juni 1986 minskade
ocksd alertheten med 6kad andel hanar i populatio-
nerna for honorna. Minskad andel furagering med dkad
skevhetikonskvoterna uppvisades foljdriktigt av honor
imaj 1987, men ocksi av honor i maj 1987 och till och
med av honor i juni 1986 (Tabell 4).

Under den forsta delen av hiickningssiisongen (april)
var andelarna tid dgnad &t aggressioner respektive
forflyttningar positivt korrelerade med populations-
titheterna. Nagon korresponderande minskning i ande-
len tid iignad 4t furagering fanns diremot inte. Under
den senare delen av sdsongen (juli) var diremot ande-
len furageringtid positivt korrelerad med populations-
titheterna, vilket antyder forekomst av exploativ kon-
kurrens om fodan inom arterna.
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Avstindet till 6vervintringsomridena och andelen
animalier i dieten hade ingen detekterbar inverkan pé
tidsallokeringen hos siménderna. Det férra beror an-
tagligen pé att fodotillgdngen pd rastlokalerna lings
flyttviigarna ir goda for simanderna och de kan foljakt-
ligen anléinda med ganska god status till hiicknings-
platserna. De miste heller inte brja bygga upp nigra
energireserver redan i juli. Att dietvalet inte influerade

138

tidsallokering kan kanske delvis bero pi att den grova
klassificering av andelen animalier i dieten som analy-
sen bygger pd inte pd et riktigt siitt dterspeglar
simindernas dietval pd sidra Gotland.

Slutsatsen blir att de lokalt skattade konskvoterna
och titheterna hos populationerna, verkar kunna pa-
verka tidsallokeringen hos siméinder, itminstone under
delar av hickningssisongen.
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The primary moult of the Brambling Fringilla montifringilla
evaluated by four different methods

THOMAS HOLMBERG

The primary moult of the Brambling Fringilla montifringilla
was studied between 1988 and 1991 at Annsj('jn (63°15'N; 12°
28'E) in the Swedish mountain region. The duration of primary
moult was estimated in four different ways: 1) By linear
regression of population data; 2) By calculating the mean
duration of moult of 34 recaptured birds, assuming a linear
relationship between time and moult progression; 3) By using
data from the same recaptured birds but correcting for the non-
linear progression of moult; 4) By using field data on the rate
of shedding of different primaries and the growth rate of
individual feathers to construct a moult score versus time
curve, Linearregression of population data gave results varying
from 32 to 70 days depending on population and method of

Abstract

analysis. The other three methods all resulted in a primary
moult duration of 58-60 days. The recaptured birds often
showed a weight decrease between captures but this seemed
not to affect the moult speed. The mean starting date of moult
of the population varied from 8 July to 18 July in the four years.
The males tended to start a little earlier than the females, but
the difference is not significant. The estimated duration of
primary moult (ca 59 days) is considerably longer than the
result (46.5 days) of another recently published study. The
difference is probably due to different methods of analysis.

Thomas Holmberg, fimrsjﬁn Bird Observatory, Ridin 1824,
5-830 40 Krokom, Sweden
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Introduction

The moult of birds has been less studied than for
example breeding and migration, probably due to
practical and methodological problems associated with
studies of free-living birds. Most passerines live a quiet
and secret life during the moult period, which makes it
difficult to capture a sufficient number of birds to study.
It has also turned out to be rather complicated to get
reliable estimates of the duration of moult. A majority
of the estimates have been based on examination of
individual birds captured once in their moulting period
whereas relatively few studies have analysed birds
examined on several occasions (e.g. Boddy 1983).
The period of primary moult of the Brambling has
recently been analysed by Ottosson & Haas (1991).
They found for a population in southern Swedish
Lapland a primary moult duration of 46.5 days using
linear regression of data from single captures. In con-
trast, Ginn & Melville (1983) give amoult period of 55-
58 days based on data from Finland. The moult
registrations of Bramblings and other species at Ann-

sjon in 1990 have been analysed by Ylvén (1991). He
estimated the total moult period of primaries and
secondaries to be 58 days.

This study was carried out at Annsjon Bird
Observatory in the southern part of the Scandinavian
mountain region where the Brambling is one of the
most common breeding birds. The purpose here is to
estimate the duration of primary moult of the Brambling,
mainly using data from recaptures, evaluating whether
the short moult duration at Ammarniis compared to
Finland is due to differences between populations or
between methods of analysis.

Methods

The birds were captured with mistnets in two areas on
the west side of Lake Annsjén (63°15°'N 12°28°E), 530
m.a.s.l. One area is situated in the delta of the rivers
Enan and Handolan and the other three kilometers
upstreams the river Handélan near the village of Handol.
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Table 1. Basic data for adult Bramblings ringed at Annsjon 1988-1991.

Basdata om bergfinkar ringmdrkta vid Annsjén 1988-1991.

1988 1989 1990 1991  Total Totalt
Numbers ringed Antal mérkta 107 122 121 129 479
Recaptures within years Arerfdngster samma dr 38 33 62 49 182
Recaptures from earlier years - 0 8 8 16
Aterfangster frdn tidigare ar
Moult cards Ruggningsundersékningar 18 24 146 122 310
Capture period 12 July- 2 July- 3 July- 1 July-
Fangstperiod 28 Aug. 10 Sept. 30 Aug. 31 Aug.
Net hours Ndartimmar 6759 9728 8992 8747 34226

The study sites consist of mixed deciduous forests,
mainly birch Betula pubescens, alder Alnus incana and
willows Salix sp. The study was carried out in 1988 and
1991. The ringing period started in the beginning of
July and continued to the end of August (Table 1).
During 1988 and 1989 moult was registered by
counting the number of old primaries, secondaries and
tertials. If all old feathers were shed we registered the
number of growing feathers. Although this method
allows a rough assessment of the moult stage it is not
exact enough for a detailed analysis of the progression
of the moult. A small number of moulting birds were,
however, examined in detail, and from 1990 onwards
this was the standard. The length of all the primaries
and secondaries was estimated as tenths of full length,
a method adopted from Kvismare Bird Observatory
(Sondell 1977). This method was used instead of the
five point scale recommended by Ginn & Melville
(1983), because the proportional length of the feather
should be a better base for analysis of feather growth
and moult progression than the point scale. In this paper
the stage of moult is expressed as the sum of new and
growing primaries. The outer small tenth primary is
excluded. Thus, a bird that has not started moult has a
moult score of 0. A bird that has shed four primaries,
which have been replaced by two fully grown feathers
and two growing feathers, 7 and 6 tenths of full length

has a moult score of 33 (10+10+7+6=33). A bird that
has completed moult has a moult score of 90. The
length scale can approximately be converted to the
point scale by a factor of 0.5.

The duration of moult was estimated in four different
ways: (a) By linear regression of data from single
captures; (b) By using recapture data, assuming moult
progression to be linear; (c) By using recapture data,
after correction for non-linear progression of moult
progression; and (d) By combining data on rate of
shedding of different primaries and primary growth
rate to construct a moult curve,

Results

From 1988 to 1991 we ringed 479 adult Bramblings at
AnnsjénBird Observatory (Table 1). This is less than in
the Ammarnis study (637; Ottosson & Haas, 1991).
However, thefrequencyof recaptureswashigher at Ann-
sjon. A total of 34 birds were examined at least twice
with an interval of five days or more during primary
moult (compared to 14 at Ammarnis), three of them as
many as four times. In seven cases there was an interval
of 20 days or more between the first and last capture.

The Brambling is suggested to be anomadic bird, i.e.
individuals tend to breed in different areas in different
years (Lindstrom 1987). Hence it is somewhat surprising

Table 2. The duration of primary moult for individuals estimated by linear regression of population data. The moult period of

the population is about 90 days.

Den individuella ruggningstiden berdknad genom linjir regression av populationsdata. Populationens totala ruggningstid dr

ungefir 90 dagar.

Population

Capture period (days) Estimated moult duration Berdkn. ruggn.tid

Number of birds

Population Fangstperiod (dagar)  time dependent  moult score dependent Antal faglar
tidsberoende ruggsummaberoende

Annsjon 1990 58 45 63 146

Annsjin 1991 57 32 53 92

Annsjin + Ridon 1991 90 47 70 98

Ammarnids 1986 (Ottosson & Haas 1991) 36

47 100
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Fig. 1. Progress of primary moult of birds controlled at least
once after first capture. Along the y-axis is primary moult
stage expressed as number of new feathers in tenths. Along the
x-axis is date. Data from 1988-1991. *) denotes observations
excluded from the calculations (see text).

Handpenneruggningens utveckling hos faglar som kontrolle-
rats minst en gang efter forsta fangstillfillet. Ruggnings-
stadium anges som antal nya fiddrar witryckt i tiondelar. Data
frdn 1988-1991. *) markerar observationer som uteslutits
frdn berdkningarna.

that we also had a rather high frequency of recaptures
between years. 16 birds were captured in two different
years, one of them even in three. These birds were all
ringed as adults.

Duration of primary moult
The results of linear regression of population data are
given in Table 2. The data of Ottosson & Haas (1991)
are also included. The estimated moult period varies
from 32 to 70 days depending on population and
method of analysis.

The progression of moult of all birds recaptured after
at least five days is shown in Fig. 1, Three registrations

c2 d2f2,g2i2,j2 k2

177/

cl,dl flgl,iljl kI :

Moult score interval

Fig 2. The principle for estimating mean moult time for a
certain interval, here the interval 10-20 tenths (taken from Fig
1). The lines a-k represent different birds, except d and e which
are from the same bird. Lines b, e and h are excluded since they
cover less than half of the interval 10-20. a and f are extrapolated
tothe 10-line and d to the 20-line, respectively. The differences
a2-al, b2-bl etc represent the time required to progress from
moult sum 10 to 20, The mean value is calculated. Lines that
cover more than one interval contribute to the mean value of
all intervals that are covered at least halfways.

Principen for att berdkna genomsnittlig tidsdtgdng for ett
visst ruggningsintervall. Intervallet 10-20 tiondelar visas
(taget fran fig 1). Linjerna a - k representerar olika individer,
utom d och e som dr frdn samma fdgel. Linjerna b, e och h
utesluts eftersom de passerar mindre én halva intervallet 10-
20. a och f extrapoleras till 10-linjen och d till 20-linjen.
Skillnaderna a2-al, b2-bl1 etc dir den tid det tar for individen
att avancera fran 10 till 20 i ruggningssumma. Medelvirdet
for dessa berdknas. Linjer som ticker flera intervall kommer
att bidra till medelvérdet for alla intervall som passerats till
minst hdlften.

in the upper part of the diagram have been excluded
since they were either results of faulty registrations or
examples of arrested moult. Assuming a linear progres-
sion of moult score the estimated moult period of the
individuals varies from 29 to 111 days with a mean of
58.2 (S.D.=21.8, n=39).

However, the primary moult curve is probably not a
straight line. Rather it seems as if the moult rate slows
down towards the end of the moult (Fig. 1). This
problem can be overcome by dividing the moult pro-
gression into a number of stages and calculating the
mean duration for each stage. An example of this is
shown in Fig. 2 and Table 3 where the moult sum has
been divided in eight stages, 0-9, 10-19 and so on until
60-69 and 70-89. Summing the moult duration of these
different segments yields an estimate of the total primary
moult time. The result is 58.8 days.

The moult curve

Many of the Bramblings at Annsjon were recaptured
after a rather long interval, often after two or three
weeks. This makes it impossible to analyse the moult
curve in detail. In field studies it is neither possible nor
recommendable to recapture the birds with very short
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Table 3. Duration of different stages of primary moult calculated
from recaptured birds. See Fig. 2 for explanations.
Ruggningshastighet i olika ruggningsstadier, berdknat frdn
dterfangade faglar. Se Fig. 2 fér forklaringar.

Table 4 Length difference between growing primaries.
Léingdskillnad mellan vixande handpennor.

Primary Mean length difference in Number of
e T 3 S - Number tenths of full length (S.D.) observations
oult interva ean duration in days (S.D.) No. of obs. - ‘

inesi ) 5 ; Z Handpenna Medellingdskillnad Antal

Rngg{.;ung,mrren, Medellingd i dagar Antal obs. ; i tiondelar (S.D) e
”_;1,0 g:g 8;; ; P1-P2 1.1 (1.4) 57
21-30 47 (09) 12 £2-5 a3 i =0
31-40 50 (1.8) 12 P3-P4 26 (1.2) 48
41-50 52 (17) 14 P4-P5 34 (1.3) 60
51-60 67 (2.3) 18 P5-P6 42 (1.4 81
61-70 82 (24) 11 gl ol 5
71-90% 181 (0.1) 5 P7-P§ 51 (1.2) 22
0-90 58.8 g P8-P9 2.0 (1.3) 16

#) Note that this interval includes the last 20 tenths
##) Independent observations oberoende observationer

intervals. It would require a very high capture effort and
it could greatly increase the risk of artefacts due to
repeated handling. A curve which better describes the
relationship between time and moult score can be
constructed by combining different sets of field data.

The moult curve is formed by the growth of a varying
number of primaries. In the Brambling one to five
primaries are growing at the same time. If one knows
both the growth curve of individual feathers and the rate
atwhich the feathers are shed, the exact moult curve can
be constructed. The growth of an individual feather is
a rather stereotype phenomenon showing little varia-
tion within the species (Ginn & Melville 1983). Studies
of birds in captivity have revealed that the growth of the
first two thirds of the feather is a nearly linear process,
but the growth of the last third slows down (Newton
1967). The same study showed that feathers of different
lengths grow atapproximately the same speed expressed
as mm/day. Thus, it takes longer to grow a long than a
short feather.

In this study the length of a growing feather was
recorded in tenths. To estimate the growth rate in mm/
day the tenths must be transformed to millimeters,
which is easily done if the length of the feather is
known. The lengths of the individual primaries of two
birds (a male and a female) were measured. The means
are given in Table 5. A total of 35 primaries (No 1-7)
have been examined twice during growth allowing an

estimation of growth rate. The data set presented here
is not accurate enough for a calculation of the growth
rate of individual feathers. By combining data from all
35 primaries of the recaptured birds we can calculate a
mean growth rate of the primaries. They have all
together grown 1289 mm in 340 days giving a mean
growthrate of 3.79 mm/day. Assuming a growth rate of
3.79 mm/day the rate of shedding of the feathers can be
calculated from the differences in length between
adjacent feathers (Table 4).

InFig. 3 these values have been combined to construct
amoult curve. Since the curve changes slope each time
a primary is shed or terminates growth it gets a
“broken” appearance. Moult duration estimated from
this curve results in 60.3 days.

Is moult speed influenced by handling?

At Ammarniis Ottosson & Haas (1991) noted that birds
recaptured a short time after the ringing event lost
weight. The same is true about the birds at Annsjon
(Table 6). The weight decrease seems to be most
pronounced after two days. After a week the birds have
almost regained their original weight. The weight
decrease may be caused by stress on the capture and
ringing occasion. Could this stress and weight decrease
influence moult speed, being a source of error when
data from recaptured birds are used to estimate moult

Table 5. Length and estimated time of growth of Brambling primaries.

Ldingd och berdiknad tid for urvéxt av bergfinkens handpennor.

Primary no Handpenna nr 1 2

3 4 5 6 7 8 9

Length (mm) Léngd (mm) 56 56
Time of growth (days) Tid for utvéxt (dgr.) 14.9 14.9

57.5 59.5 63 70.5 70.5 69.5 66
15.2 15.8 16.8 18.8 18.8 18.5 17.6
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Fig 3. Mean moult progression of the Brambling. The horison-
tal bars represent the nine long primaries, beginning with the
innermost, P1, from the bottom. The left end of the bar marks
the shedding of the primary and the right end the finishing of
growth. The line represents the moult progression curve
calculated from measurements of the rate of shedding of the
primaries and their growth rate. For details see text. The
principle of the diagram is derived from Boddy(1983).

Handpenneruggningens fortskridande hos bergfink. De hori-
sontella staplarna representerar de olika handpennorna, frdan
den innersta, P1, i botten och sd vidare uppat. Stapelns
vénstra kant markerar nir pennan félls och den higra nér den
dr fullt utvéixt. Den heldragna linjen visar ruggningskurvan
berdknad fran médtmingar av intervallen mellan att de olika
pennorna fills och de enskilda pennornas tillvéxthastighet.
Fér detaljer, se texten. Principen for diagrammet dr hiamtad
fran Boddy (1983).

duration? To test this hypothesis the correlation between
weight decrease and moult speed has been tested by
linear regression. There was no correlation between
moultspeed and weightdecrease (r=0.02, p>0.1,n=43).
Although handling seems to affect weight for a few
days there are no signs that it affects moult speed.

The moult of the Brambling population

The moult curve in Fig. 3 expresses the relationship
between time and moultscore. By using this relationship
I can extrapolate the start of moult of every moulting
individual. Differences in moult speed between years
or between individuals may be a source of error when
estimating day of moult start. This error is considered
to be of minor importance, especially as most of the
moulting birds have been examined in the early stages
of moult. The results of the four years of investigation
are shown in Fig. 4. Mean date of moult start varies
from 8 July (1990) to 18 July (1991). The males seem
to start moult a little earlier than the females but the

Table 6. Weight changes of adult Bramblings previously
captured. The figures denote deviation from the mean of the
group of birds of the same sex captured in the same time period
(since weight is dependent on time).

Genomsnittlig viktavvikelse hos bergfinkar som fangats tidi-
gare. Siffran i tabellen anger avvikelsen frdan medelvdrdet hos
egruppen av fdaglar av samma kén, som fangats under samma
tidsperiod (eftersom vikten varierar éver tiden).

Days after capture Dagar efter fangsttillfillet

0 1 2 35 6-8
Weight deviation, g +0.19 -0.13 -0.80 -0.51 0.00
Viktavvikelse, g
SD. 1.6 1.2 1:5 1.2 1.8
Number Antal 109 23 17 30 25

difference is small and amounts to a maximum of three
days. The difference is not significant (two-sample t-
test, p=0.13, n=361, all years combined). In all four
years 80% of the population started to moult within a
period of 18-20 days, so the main moulting period of
the Bramblings at Annsjén covers about 80 days.

The ringing season at Annsjtin terminates when the
majority of the Bramblings are still moulting and data
from the end phase of moult are very sparse. In the
autumn of 1991 mist-netting was carried out at R6don,
along the shore of Lake Storsjén, 130 kilometres east of
Annsjén. In that area Bramblings do not breed, but
occur from August to the end of October. During
September, 28 adult Bramblings were captured. Six of
these (21%) had not completed moult. They all had a
primary moult score of more than 80, making estimation
of the end of moult relatively reliable (Table 7).
Assuming a primary moult duration of 59 days, these
birds had started to moult between 28 July and 6
August. This agrees very well with the Annsjén popu-
lation of which the latest 21% started to moult between
25 July and 4 August that year. If, on the other hand, the
moult duration of 46.5 days estimated by Ottosson &
Haas (1991) is correct these six birds would all have
started to moult after 8 August which is later than for
any of the 357 birds at Annsjon for which moult start
has been possible to establish.

The secondary moult ends a little later than the
primary moult. For five of the birds examined in late
stages of moult the termination of secondary moult
could beestimated. The median time difference between
end of primary and secondary moult was eight days
(Table 7), resulting in a total moult duration of 67 days.

143



S 30 - 1988
<
M F
520 I
g .
2 10
10 20 30 10 20 30 9 19
June July August
"5530_' S 1989
: [l
& 20 -
o J
£ 104
Z ]
10 20 30 10 20 30 9 19
June July August
B 1990
g7
v 20
2 i
E 10 -
z 4
10 20 30 10 20 30 9 19
June July August
R 1991
24
520—
ﬁ e
E 10
Z .
10 20 30 10 20 30 9 19
June July August

Fig. 4. Start of moult of adult birds at Annsjﬁn 1988-1991.
White columns - males, stippled columns - females. M and F
denotes mean starting dates of males and females respectively.

Ruggningsstart for gamla faglar vid .s{nn.iiﬁn 1988-1991.
Ofyllda staplar - hanar, skuggade staplar - honor. M och F
visar genomsnittligt startdatum fér hanar respektive honor.
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Discussion

Linear regression of population data as a method to
estimate the indvidual moult period has been analysed
by, among others, Ginn & Melville (1983). They
conclude that linear regression with time as the
dependent variable gives an unbiased estimate of moult
duration, provided data from the whole moult period
are available. In practice, this is rarely the case, due to
either a short capture period or the birds leaving the
capture area before moult is completed. If data are “cut
off” either in the beginning or in the end of the moult
period the slope of the regression line will become
steeper and the duration of moult will be underestimated.
Atfr?nsjﬁn inboth 1990 and 1991 (Table 2) the capture
period was short and the estimated moult duration (45
and 32 days respectively) is then also expected to be too
short. Data from Annsjon in 1991 combined with data
from Rédon in 1991 cover the whole moult period, but
the capture effort was very unevenly distributed with
only 6 of the 98 examined birds from the last third of the
moult period. Consequently, this estimate (47 days) is
also probably biased towards a low value. As a solution
when data are incomplete, Ginn & Melville (1983)
recommended to draw the regression line "by eye™ ina
scatter diagram of population data, Obviously, it is
easier to compensate for missing parts of the diagram
by eye than by mathematical operations. However, this
method has its limitations, especially if the purpose is
to compare different groups or populations. Boddy
(1983) solved this problem by using only the first part
of the moult period for regression analysis. The ad-
vantages are two: First, in the early part of moult, the
moult score progression is approximately linear,
allowing a correct estimate of start of moult. Second,
lack of data of the late stages of moult does not bias the
analysis.

Analysis of recapture data is less liable to systematic
errors, especially if handling can be ruled out as a factor
affecting moult speed. Boddy (1983) took the handling
effects into consideration and arrived at the conclusion
that the effects must be of minor importance. The same
conclusion can be drawn from this study. However, the
weight decrease noted in connection with handling
deserves attention and shows that stress should be
minimized on the capture event.

The two methods used here to estimate moult duration
from recapture data — assuming linearity of moult
progression and correcting for non-linearity,
respectively — give almost identical results, 58 and 59
days. The accordance is not surprising. Substituting a
moderately bent curve with a straight line probably has
little effect on the distance (on the x-axis) between the
two end-points (in this case y=0 and y=90). It requires,
however, that data are evenly distributed over the moult
period. The second method, correcting for the non-



Table 7. Birds caught in late primary moult showing time difference between end of primary and secondary moults. Data from

Riiddn,

Fdglar fiangade i slutet av handpenneruggning som illustration av tidsdifferensen mellan sluter av handpenne- och

armpenneruggningen. Data fran Rédin.

Date Primaries Handpennor Secondaries Armpennor Time
Moult score Estimated end of moult Moult score  Estimated end of moult  difference
Datum Ruggsumma Berdknad slutdag Ruggsumma Berdknad slhutdag Tidsskillnad
910921 85 0926 46 1002 6
910921 89 0923 49 1001 8
910922 89 0924 53 0927 3
910922 87 0925 31 >1009 >14
910922 87 0925 51 1004 9

linearity, better follows the actual moult registrations,
probably resulting in less random variation of the
estimated moult duration. This method is also less
sensitive to errors caused by uneven distribution of
data, since the registered moult progression rates only
affectthe interval they cover. For these reasons, 59 days
is considered to be the most correct estimate of the
duration of the primary moult of the Brambling. This is
12.5 days more than Ottosson & Haas (1991) estimated
at Ammarnis. I argue that this difference cannot be
explained by different moult strategies of the two
populations, since the ecological conditions are much
the same. Instead the different results are probably due
to different methods of analysis. Additional support for
amoult duration of 59 days rather than 46.5 days come
from: a) The registered end of moult at R6don in 1991
corresponds well with a moult duration of 59 days;
b) Four birds of the Ammarnis study (Ottosson & Haas
1991) captured in heavy moult and later recaptured had
an estimated mean moult duration of 67 days.

The result of the last method — the moult curve —
depends largely on the rate of feather growth which
might be difficult to get for free-living birds. Therefore
it is probably less suited for field studies of moult
duration. On the other hand, combined with data from
birds in captivity it can be a valuable tool in analysing
differences between groups and populations. In such
cases it may be an advantage to break down the curve
in its smaller components, the rate of shedding of
different feathers, which, according to Ginn & Melville
(1983), is the proximate reason behind most of the
variation in moult speed within species.
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Sammanfattning

Bergfinkens handpenneruggning vid Aonmjc'in

De flesta undersdkningar av ruggningstidens lingd hos
olika fagelarter grundar sig pa uppgifter om individer
som bara undersokts en ging. I den hir uppsatsen
presenteras nigra olika metoder for berikning av tiden
for bergfinkens handpenneruggning huvudsakligen
grundade pd analyser av data frin figlar som fingats
flera ginger vid Annsjons figelstation i Jimtland. Det
gors ocksd en jimforelse med en i Ornis Svecica
nyligen publicerad undersékning av bergfinkens
handpenneruggning i Ammarnidsomridet i Lappland,
drygt 30 mil norr om Annsjén (Ottosson & Haas 1991).

Faglarna fingades med niiti tvé omriden strax viister
om Annsjon, dels i Enans delta, dels lings Handolan
vid Handél dren 1988 — 1991. Biotopen utgdrs av
blandlévskog, huvudsakligen bjork med videbuskage.
Ringmirkningssisongen pégick fran borjan av juli till
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slutet av augusti. De tvd forsta dren registrerades
ruggningen huvudsakligen enligt en férenklad metod
som inte lampar sig for detaljanalyser av ruggningens
forlopp. Frin och med 1990 har ruggningsunder-
sokningarna utvecklats till att omfatta en uppskattning
av lingden hos alla arm- och handpennor (utom den
forkrympta, yttersta handpennan) uttryckt i tiondelar
av full lingd, enligt modell frin Kvismaren (Sondell
1977). Den metoden lampar sig biittre for detaljanalyser
av ruggningsforloppet éin den internationellt anviinda
femgradiga skalan (Ginn & Melville 1983). En figels
ruggningsstadium uttrycks som summan av alla nya
eller viixande pennor. Denna ruggningssumma varierar
fran 0 hos en figel som inte borjat rugga till 90 hos en
fagel som ruggat klart. Basdata om bergfinkfingsten
vid Annsjon visas i Tabell 1. Vi har fram till och med
1991 ringmirkt 479 gamla bergfinkar, drygt 20% firre
in i Ammarnis (637). En viktig skillnad #r att vi har
betydligt fler kontroller frin samma sidsong. Totalt 34
faglar har undersokts vid minst tva tillfdllen under
ruggningen. Dessutom har vi fler mellandrskontroller.
Sexton faglar har aterfingats ett féljande ér, en av dem
under tvi pd varandra foljande ir. Alla figlar som
fangats under tvd hidckningssdsonger dr mirkta som
gamla faglar.

Berikning av ruggningstiden genom linjér regres-
sionsanalys av populationsdata (=ruggningsstadium
hos figlar som bara fingats en gfing) redovisas i Tabell
2. I samtliga fall ger regressionsanalys med tid som
beroende faktor sannolikt en underskattning av
ruggningstiden pa grund av att fingstperioden ir for
kort eller att fingsten #r ojamnt fordelad under
ruggnings-perioden. Regressionsanalys med ruggnings-
summan som beroende faktor ger méjligen en korrekt
uppskattning av ruggningstidens lingd under forutsiitt-
ning att fangstperioden ir ungefir lika ling som den
individuella ruggningsperioden. For detaljer angdende
regressionsanalys av ruggningsdata hiinvisas till Ginn
& Melville (1983).

Utvecklingen av handpennornas ruggningssumma
for alla figlar som kontrollerats med minst 5 dagars
intervall visasi Fig. I. Omruggningssummans utveck-
ling 6ver tiden hade ett linjirt forlopp skulle det inne-
bira en genomsnittlig ruggningsperiod pd 58.2 dagar
med en variation frin 29 - 111 dagar. Av Fig. 1 framgér
att ruggningsutvecklingen sannolikt inte ir helt linjir.
Ruggningshastigheten tenderar att minska mot slutet
av ruggningen. Man kan i viss mén korrigera for detta
vid berikning av ruggningsperiodens lingd genom att
dela in ruggningsforloppet i intervall. Direfter beriik-
nas genomsnittlig tidsdtging for varje intervall (se Fig.
2 och Tabell 3) och tidsintervallen summeras. Berik-
nad pa detta sitt blir ruggningstiden 58.8 dagar, dvs
knappt en dag lingre dn med den forsta metoden.

Aterfangster av faglar sker ofta med intervall pd en
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vecka eller mer. Det forsvirar detaljanalyser av
ruggningskurvans forlopp utifrin data p dterfingade
faglar. En ruggningskurva kan dock konstrueras om
man kinner de enskilda pennornas tillviixthastighet
och tidsintervallet mellan att pennorna fills. Liingd-
skillnader mellan olika viixande pennor ger upplys-
ningar om hur titt pennorna fills (Tabell 4). Den
genomsnittliga tillviixthastigheten hos enskilda pennor
har beriiknats till 3.79 mm/dag utifrin aterfingster och
miitningar av handpenneliingder (Tabell 5). Den resul-
terande ruggningskurvan visas i Fig. 3. Med den hiir
metoden blir ruggningsperiodens lingd 60.3 dagar.

I likhet med Ottosson & Haas (1991) har vi noteraten
viktnedging hos figlar som dterfingats en kort tid efter
miirkningen, mdjligen utlost av stress i samband med
hanteringen vid mirktillfillet (Tabell 6). Det finns
emellertid inget patagligt samband mellan graden av
viktnedgéing och ruggningshastighet vilket talar emot
att hanteringen i sig #r en felkilla vid ruggnings-
undersokningar pd dterfingade figlar. Ddremot éir vikt-
nedgdngen som sidan ett observandum som understry-
ker vikten av skonsamhet, tita niitkontroller och korta
hanteringstider vid néitfingst av figlar.

Fangstsisongen vid Annsjon avslutas normalt innan
bergfinkarna ruggat klart. Kompletterande fingst host-
en 1991 pa R6don, 13 mil 6ster om Annsjon, visade att
de sista bergfinkarnablirklaramed sin ruggning i slutet
av september. Detta stimmer vil med Annsjépopula-
tionen om man antar en ruggningstid pa 59 dagar. Arm-
penneruggningen avslutades hos fem figlar i medeltal
8 dagar senare #n handpenneruggningen (Tabell 7)
vilket innebiir en total ruggningstid pa cirka 67 dagar.

Med hjilp av kurvan i Fig. 3 kan beriknad tidpunkt
for ruggningsstart extrapoleras for samtliga ruggande
faglar. Resultatet for de fyra undersokningséren visas i
Fig. 4. Genomsnittsdatum for ruggningsstart varierade
frdn 8 juli (1990) till 18 juli (1991). Hanarna borjar i
regel sin ruggning nfgot tidigare, men skillnaden ar
liten och inte statistiskt signifikant. Det tidsintervall
inom vilket ruggningstarten sker dr péfallande kon-
stant. Alla fyra dren har 80% av populationen startat
inom en period pd 18-20 dagar.

De hiir redovisade beriikningarna ger en ruggnings-
period som ir ca 12 dagar lingre én den Ottosson &
Haas (1991) presenterade. Deras uppskattning baseras
pi regressionsanalys av populationsdata. Skillnaden
beror sannolikt pd de olika analysmetoderna. Linjir
regressionsanalys av populationsdata iir behiiftat med
ménga felkillor och kriiver ett enhetligt utgdngsmate-
rial for att ge ett korrekt resultat. Felkillorna ér fiirre vid
analys av dterfingstdata, men det iir i stiillet ofta svért
attsamla ihop ett tillréickligt stort material. Isidana fall
kan ett alternativ vara att kombinera filtdata om hur
fjddrarna fills med uppgifter om pennornas tillvixt-
hastighet hos burhdllna individer.



Short Communications Korta rapporter

Kvicksilver och hiackningsstorningar

KARL BORG

Ien artikel i Ornis Svecica anger Eriksson m. fl. (1992)
att "The level of mercury in G. stellata eggs was
extremely high; in a sample of seven eggs from four
breeding sites the mean concentration was 9.5 ppm dry
weight ... is among the highest levels recorded for any
bird species in Sweden ... all eggs contained mercury at
levels where reproductive impairment is to be expected.”

Uppfattningen om att en eventuell reproduktions-
storning skulle ha skett till f6ljd av kvicksilverbelastning
grundas tydligen pa uppgifter frin Barr (1986), men
nédgon nirmare information om dennes metodik liimnas
inte. Jag vill med detta inligg betona att det finns mnga
svirigheter och felkillor niir det giiller att tolka vilka
verkliga orsakssamband som finns mellan halter av
miljogifter i en organism, inverkan pd denna och obser-
verade ekologiska effekter.

Flera akvariefiskuppfodare, bl. a. Helmut Pinter, har
muntligt meddelat mig att man tidigare satte sma ming-
der kvicksilver till akvarievatten med fiskrom och
erholl dirigenom bittre klickningsresultat.

Vidare har experimentella studier omfattande 4tskil-
liga hundratals fasaniigg visat att en mindre tillsats av
metylkvicksilver till de viirpande hénornas foder med-
forde 7-8 % biitrre klickning én hos kontrolliigg. De i
dggen pdvisade kvicksilverhalterna (omriiknat frin
vitvikt) var av ungefiir samma storleksordning som de
av Eriksson m. fl. (1992) angivna fér sméilomigg.
Hogre kvicksilvergivor till de virpande fasanhénorna
medforde emellertid starkt nedsatt kléickbarhet. Det
finns i materialet frin Statens veterindrmedicinska an-
stalt vidare sex dgg frin havsorn med flerdubbelt hégre
kvicksilverhalter én de av Eriksson m. fl. redovisade
(Borg m. fl. 1969).

Miinga exempel finns pa bristfilliga kunskaper om
olika miljdgiftsnivders inverkan pd levande organis-
mer. Siledes pavisades 24 000 mg/kg PCB fér en del r
sedan hos en havsom, som pétriiffats déd i Upplands
skiirgard. Nagon ndrmare undersokning utver PCB-
analysen gjordes inte (6rnen limnades inte till SVA).
En till synes dum friga kunde kanske trots allt vara

motiverad: vad var dodsorsaken och hur befanns 6rn-
ens hiilsotillstind vara, nér den blott hade hilften s
mycket PCB isig, nimligen 12 000 mg/kg. Med hiinsyn
till PCB-halten i ornens bytesdjur och PCB:s
utsondringshastighet bor den senare angivna halten ha
forelegat 10-12 ér fore dodsfallet. Trots denna avse-
viirda belastning har dess pAverkan pa 6rnen uppenbar-
ligen inte varit av allvarligare karaktir. Aven smi
handikapp kan dock ha svira féljder for en rovfigel
(Borg 1992).

Det har for ovrigt aldrig visats att PCB har ndgon
reproduktionsstérande inverkan pé silar (sidlar irmycket
ohanterliga som férsoksdjur). Bevisen har angetts vara
att reproduktionsstorningarna skulle 6ka i samma takt
som Gkningen av PCB i silarnas organ.

Detta ir dock pé intet sitt nigot bevis. Ostersjon ir
starkt fororenad med en mingd olika miljégifter och
vid oftriindrade halter i havet av dessa bor man hos
siilarna finna en successiv 6kning inte blott av PCB utan
dven av ovriga miljogifter. Nimnas kan t. ex. att 22
sdlar, undersokta vid SVA under dren 1967-1974, be-
fanns ha kvicksilverhalter i levern pd genomsnittligt
35,5 mg/kg vatvikt (Borg 1975). Dessa halter ligger
klart hogre dn de kvicksilverhalter som hos andra
djurslag visats medfora reproduktionsstorningar.

Den fisk som Ostersjo-silarna huvudsakligen livnir
sig pd har visats innehdlla PCB i en halt av 1-3 mg/kg.
Platonow m. fl. (1986) utfodrade under 12 veckor ett
antal grisar med ett foder innehéllande 250 mg/kg PCB
(det skulle ta sdlarna omkring 25 ér att genom fisken fi
i sig samma mingd PCB). Inga tecken pa forgiftning
uppkom, men grisarna 6kade i vikt 10-50 % mer in
kontrollgrisarna.

Det synes mig vara pa tiden med litet sans och métta
i miljodebatten, och man bor kanske vara litet dterhéll-
sam med “sensationella larmartiklar”. Virt i sirklass
storstamiljohotiir otvivelaktigt den globala befolknings-
okningen, men det inger kanske en strimma av hopp, att
vi haren viss férmdga att viinja oss vid alla féroreningar
(Borg 1991).
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Summary

Mercury and reproductive impairment

Ericsson et al. (1992) stated that "The level of mercury
in G. stellata eggs was extremely high; in a sample of
seven eggs from four breeding sites the mean concent-
ration was 9.5 ppm dry weight ... is among the highest

levels recorded for any bird species in Sweden ... all
eggs contained mercury at levels where reproductive
impairment is to be expected.”

I want to draw the attention to the many difficulties
involved in making inferences about ecological effects
from observed levels of pollutants in organisms. It has
sometimes even been found that the reproductiverate is
improved by small amounts of mercury (e. g. in
pheasants). And considerable amounts of PCB in the
food caused improved weight gain in pigs. Further, it
has not been shown that PCB has had any effect on the
reproductive capacity of the Baltic seals.

Although small handicaps may have severe effects
on animals, e.g. raptors, I recommend great care in
spreading alarming news without having established
conclusive cause and effect relationships.

Karl Borg, Mirbydalen 1 'V, S-182 32 Danderyd,
Sweden

Emu och som produceras gemensamt av dessa.

tidskrifterna.

Ibis.

Bokanmiilningar - en ny sektion i Ornis Svecica
Vi har tidigare haft tva sektioner i Ornis Svecica: uppsatser och korta rapporter (den senare sektionen ir
ocksdl oppen for debattinldgg). Nu startar vi en tredje sektion, néimligen bokanmilningar. Orsaken till
detta dr att Var Fdgelvirld i sin recensionsavdelning inte ticker den internationella vetenskapliga
litteraturen. Syftet ir frimst att ge de svenska SOF-medlemmarna god information om nyutkomna
utlindska bocker. De flesta anmiilningar kommer dérfor att vara skrivna pa svenska. Den internationella
och engelsksprikiga lisekretsen har redan tillgdng till bra recensioner, t. ex. i Auk och Ibis.

Vi kommer att anmila enbart bocker, inte tidskriftsartiklar. For att folja tidskrifternas innehall
rekommenderar vi den bilaga (Recent ornithological literature) som medféljer tidskrifterna Auk, Ibis och

Boksektionen kommer frin och med 1993 att handhas av en sirskild redaktor, nimligen Anders
Hedenstrom. Forlag som 6nskar {4 en bok anmiild skall sinda den till honom. Det kommer att ske en
samordning mellan Ornis Svecica och Vir Fagelvirld sa att inte samma bok onddigtvis anmils i bida

Book reviews - a new section in Ornis Svecica

Full papers and Short communications have been the two sections in Ornis Svecica up till now. We now
add a third section on new books. The book reviews will be written mainly in Swedish since the
international readership has access to good book review sections in other journals, for example, Auk and

Anders Hedenstrom will be special editor of the book review section. Publishers should send new
books to him. We will co-ordinate the reviews with our other journal Vdr Fdagelvdrld, so that scientific
books will be reviewed in Ornis Svecica and more popular books in Vdr Fdagelvdrid.

Redaktionen

The Editors
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Nya bocker New books

N. B. Davies, 1992: Dunnock behaviour and social
evolution. Oxford University Press, Oxford. 272 sid.
ISBN 0-19-854674-2 (h/b) 019-854675-0 (p/b).

Nick Davies dr en av virldens ledande beteendeeko-
loger och ér verksam vid universitetet i Cambridge. |
samarbete med en ldng rad kollegor har han sedan 1981
studerat en individmirkt population av jdrnsparv
Prunella modularis i universitetets botaniska tridgard.
Resultaten av dessa studier har tidigare publicerats i en
lang rad uppsatser i vetenskapliga tidskrifter, och sam-
manfattas nu i denna nyutkomna bok.

Bokens inledande kapitel beskriver studieomridet,
populationsstrukturen och det sociala systemet. Diref-
ter behandlas det territoriella beteendet hos hannar och
honor. Honoretablerar sina territorier efter fodotillgang
och boplatser och konkurrerar huvudsakligen med an-
drahonor om dessaresurser. Hannar didremot sitter upp
sina territorier i relation till honornas férdelning. Gra-
den av overlapp mellan hannarnas och honornas
territorier bestimmer i sin tur uppkomsten av olika
parningssystem. Studiepopulationen uppvisar fyraolika
typer: monogami (en hanne och en hona), polygyni (en
hanne med tva eller flera honor), polyandri (en hona
med tvi hannar) och polygynandri (tva hannar med tva
eller flera honor). De olika kombinationerna kan ses
som resultat av olika sjilviska individers handlingar,
diir varje individ forsoker maximera sin reproduktions-
framgdng, ofta pi bekostnad av nigon annans. Dessa
konflikter dr ett huvudtema i bokens dvriga kapitel.

Med hjilp av hickningsdata for hannar och honor i
de olika parningssystemen visar Davies att honor maxi-
merar sin reproduktionsframgéng i de fall av polyandri
dir tva hannar hjilper till att mata hennes ungar. For att
fa denna hjiilp forsoker honorna aktivt forméa bigge
hannarna att para sig med henne tidigt pa siisongen.
Hannarnas matningsinsats beror ndmligen pd deras
forvintade faderskap i kullen. Detta bestims av hur stor
andel av parningarna de har fatt. Hannarna konkurrerar
dirfor med varandra om béde honor och parnings-
tillfillen, och forséker ocksd para sig med andra honor.
Resultatet av detta intrikata spel blir en situation dér
hannar matar i de kullar dir de har storst faderskap,

vilket visas genom DNA-fingerprinting. Niir tvd han-
nar hjilper en hona att mata en kull matar var och en i
proportion till hur stor andel av parningarna de tidigare
har fitt med den aktuella honan.

Ett av de sista kapitlen tar upp samspelet mellan
jiarnsparvar och gk Cuculus canorus. Goken i Storbri-
tannien parasiterar ett flertal viirdfagelarter, varav jirn-
sparven dr en. Till skillnad frin andra virdarter kastar
jarnsparven sillan ut gokigg, trots att de skiljer sig
markant i bade storlek och firg fran de egna dggen.
Detta trots den uppenbara fordelen det vore att gbra
detta: niir gokigget kliicks kastar gékungen ut Gvriga
dgg och ungar. Direfter har den ensam tillgang till de
forslavade fosterforildrarna som matar den till flygg
dlder. Den evolutionidra kapprustningen mellan vird-
figlar och gokar diskuteras ingdende, och Davies gor
flera intressanta jimforelser med andra arter.

1 det avslutande kapitlet diskuterar Davies parnings-
system hos andra figelarter #in jirnsparv och relaterar
dessa till sina egna studier. Han kritiserar den férhirs-
kande synen pé evolutionen av parningssystem, enligt
vilken hannarna sitter upp territorier som sedan honor-
na besoker. 1 stillet menar han att honorna i stor
utstriickning kan vilja habitat oberoende av hannarnas
fordelning.

Davies'bok drinte baraen lysande monografi Gveren
intressant figelart och dess ekologi. Den iir lika mycket
en lirobok i evolutionir beteende-ekologi och spéinner
over sd skilda filt som parningssystem, hicknings-
strategier och samevolution. Boken ér skriven i en
medryckande, humoristisk stil och limpar sig vil for
bide stricklisning och som uppslagsbok. Trots att
vissa kapitel dr vildigt faktaspéckade kinns den sillan
tunglist. Statistiska tester har i stor utstriickning plock-
ats ut ur den lépande texten och redovisas i korta
appendix i slutet av varje kapitel. Detta underlittar
lisbarheten avseviirt och gor att den limpar sig viil for
béde figelforskare och amatérornitologer. Jag rekom-
menderar den varmt till var och en som énskar férdjupa
sina figelkunskaper men som har haft svért att finna
lamplig litteratur.

ERIK SVENSSON
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Allen Keast (redaktor), 1990: Biogeography and
ecology of forest bird communities. SPB Academic
Publishing, P. O. Box 97747, Den Haag, Nederland.
410 sid. Pris inbunden: 210 Gulden. ISBN 90-5103-
047-9.

I sydostra Peru, 12 grader séder om ekvatorn, i
Amazonbiickenet men inte lingt frin killflédena i
Anderna, ligger en av virldens storsta nationalparker,
Manu, uppkallad efter floden med samma namn. Med
sina 15.000 kvadratkilometer ir detta reservat halvan-
nan ging storre dn Skane eller ungefir lika stort som
Hilsingland. Omridet ir i stort sett orort och mot
Andersluttningarna delvis outforskat. Det har tack vare
sinotillgéinglighetklaratsig undan civilisationens tryck
under ett par tusen dr trots att det inte ligger sirskilt
langt frin inkarikets gamla huvudstad Cuzco. Négra
dagsmarscher frin nimnda stad, vid en krok av Manu-
floden, ligger den lilla biologiska forskningsstationen
Cocha Cashu. Ett stort antal framst amerikanska fors-
kare och studenter har arbetat diir sedan starten for
drygt tjugo dr sedan. En betydande del av den kunskap
vi har om neotropiska skogsfigelsamhiillen kommer
frin detta omrade, och det #r kanske bara 6n Barro
Colorado i Panamakanalen som har ett bittre kint
fagelliv.

Vid Manu har man under flera ir genomfort detalje-
rade inventeringar av stora provytor (60-120 ha) i de
dominerande skogstyperna. Just detta iir en av nyck-
larna till resultatens betydelse. Flertalet tidigare inven-
teringar i tropiska skogar har skett i provytor pé ett fital
hektar. Det visar sig nu att en stor andel av arterna har
mycket storareviroch dirfor helt enkelt aldrig kommer
med i smd provytor. En provyta pi exakt en kvadratki-
lometer lig i fullvuxen liglandsskog med dver 200
triidarter per hektar, typiskt skiktad i hojdled med
krontaket pé ca 30 m och éverstandare pd ca 60 m. Det
karakteristiska for fagelsamhillet var hog artrikedom
(ca230arter) och fi parav varje art (firre dn 3 par/kvkm
forde flestaarter). Det totala antalet par var 1050, vilket
inte dr nigon uppseendeviickande hog siffra. Rika
blandlévskogar pa vira breddgrader nar liitt upp till den
nivin under hiickningstiden. Diremot var figlarnas
sammanlagda massahog, 187 kg, vilket berodde pa god
forekomst av stora frukt- och fréitare. 105 arter mindre
insektsitare svarade for bara 35 kg, vilket #r ungefir
detsamma som motsvarande arter kan upptaien svensk
lovskog, fast dir fordelat pa betydligt firre arter (kan-
ske 10 kg enbart bofink).

Dennabild aven skogsfagelfauna ger Scott K. Robin-
son, John Terborgh och Charles S. Munn i en av
uppsatserna i boken. Bilden tycks vara generell for
tropiska urskogar, ty visentligen samma bild ger A.
Brosset fran ett jimforbart omride vid en annan tropisk
forskningsstation, M’Passa i norddstra Gabon. Aven
dir har man inventerat figelfaunan inom ett stort om-
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ride i flera r. Man riikknade till 1800 par pa sammanlagt
187 kg inom 1 kvkm. Artrikedomen dr déremot lidgre i
Afrika, dirett flertal studier i olika liglandsregnskogar
givit det artantal pa ca 170 som man fann i M'Passa-
ytan,

Detta artantal dr {or dvrigt typiskt dven for regn-
skogar i Sundaregionen och figelfaunans struktur i
ovrigt dr dir lik den i Manu och M'Passa. Studier frin
Sundaregionen, ndrmare bestimt pd Malackahalvin,
analyseras av D. R. Wells, som i sin uppsats betonar en
fundamental och mycket pataglig skillnad mellan
regnskogarna i Sydamerika och Afrika d ena sidan och
de i sydostra Asien 4 den andra. De bida férstnimnda
saknar flyttfiglar fran nordliga breddgrader. Flytt-
faglarna haller i stillet till i 6ppna och storda skogar
eller i naturligt Gppna marker men gir inte in i de slutna
skogarna. I Sundaregionen ir det helt annorlunda, Diir
ir figlar frin Kina och Sibirien vintergiister fiven i de
djupaskogarna. Niira 8 % av alla faglar i undersokning-
somradet var gistande flytifaglar och den vanligaste av
dessa var den tredje vanligaste av samtliga arter i
skogen. Utifrin detta diskuterar Wells flyttarnas meta-
boliska omstiillning mellan fodofattigdom i regnskogen
och fodorikedom i sommarvistet, svirigheten att bygga
upp fettlager infor varflyttningen, den lingsamma
kroppsruggningen i vinterkvarteret och de saviil histo-
riska som nuvarande stora biotopskillnaderna i omra-
dena mellan hiickningsomridena och vinterkvarteret
nir det giiller Vistpalearktis och Afrika i férhillande
till Sibirien och Sydostasien. Kanske kommer framtida
fordjupade studier av évervintrande sibiriska flyttfig-
lar i Sydostasiens regnskogar att kunna svara pa fragan
varfor inte vara figlar vervintrar i Afrikas regnskogar.

Boken handlar naturligtvis om mycket mer én detta.
Den ir i sjilva verket ett forsok att ge en syntes av
fagelfaunan i viirldens olika skogstyper frin de tropiska
regnskogarna via Medelhavsskogarna, Australiens
eukalyptusskogar, Europas och Amerikas blandlév-
skogar till de boreala barrskogarna. Ett intressant kapi-
tel av L. Tomialojc behandlar ingdende fagelfaunan i
Europas enda stora kvarvarande 16vskog av den typ
som for linge sedan tickie hela vir kontinent,
Bialowieza-skogen i Ostra Polen. Boken ir en bearbet-
ning och vidareutveckling av ett symposium som hélls
pi 19:e internationella ornitologkongressen i Ottawa
1986. Det har blivit en samling av inte mindre &@n 27
uppsatser, som tack vare variationsrikedomen vad giil-
ler frigestillningar och geografisk region lyckas bra
med att spegla skogarnas méingfald och deras olika
figelfaunor. Dessutom behandlas viktiga fagelskydds-
fragor i flera uppsatser, inte minst den snabbt pigiende
uppsplittringen och avverkningen av vidstrickta sam-
manhiingande skogsomriden i alla delar av virlden. I
dag #r det de tropiska regnskogarna och de boreala
barrskogarna som héller pa att forintas eller utarmas.
Och dessa ér de sista stora skogstyperna som finns kvar



sedan de tempererade l6vskogarna for mereller mindre
linge sedan utplnats. )
SOREN SVENSSON

Clive Finlayson, 1992: Birds of the Strait of Gibral-
tar. lllustrerad av Ian Willis. 534 sid. T. & A. D. Poyser,
London. Medlemspris i Naturbokhandeln, inb.: 333 kr.
ISBN 0-85661-066-6.

Detta édr en tegelsten, inte bara vad antalet sidor betrif-
far utan ocksa i mera andlig bemirkelse. Boken ir
spickad med sakuppgifter frin egna studier och frin
inte mindre #in 550 referenser. Uppgifterna ir delvis
presenterade i 282 diagram och 40 tabeller. Boken
inbjuder sdledes knappast till striickldsning, men for att
tillgodogora sig innehdllet maste man dnda ldsa det
mesta eller i varje fall 5gna igenom sidorna ndgorlunda
noga. Nya resultat och intressantare idéer dr niimligen
viil blandade med massor av triviala handboksfakta.
Det ir bara om man dr intresserad av bestimda arter
som man kan komma lindrigare undan. Innehdllet ir
nidmligen vad giller en mycket stor del av boken
sorteratartvis inom resp. kapitel. Boken drindelad i sex
huvudkapitel som behandlar: Flyttning hos storkar och
rovfaglar, Flyttning hos andra landféglar, Flyttning och
overvintring hos inder, vadare, m. fl., Flyttning hos
havsfiglar, Landfigelsamhillen frimst under hiick-
ningstid samt Viatmarkernas faglar. Boken avslutas
med en mera sammanfattande analys av Gibraltar-
omridets betydelse for faglarna och de generellamonst-
ren i deras forekomst dir.

Kapitletomde storadagflyttarna, séirskilt rovfiglarna,
ir en besvikelse. En serie diagram visar visserligen pa
ett utmirkt sitt striickets tidsfordelning under var och
hist, en bra hjilp for den som vill maximera utbytet av
ett besok pa platsen. Men tyvirr méste man konstatera
att det knappast tillkommit nigot visentligt nytt mate-
rial om rovfigelstriicket efter det att F. Bernis 1980
publicerade resultaten fran tvd fullstindiga host-
rikningar 1976 och 1977. De visade att bivrik (c.
75.000 faglar) och brun glada (c. 50.000) dominerar
hostens rovfigelstrick med tillsammans 92 %.
Varstriicket dr mindre viil kint men har ungefir samma
artférdelning. Ett par jimforande tabeller finns for
olika striicklokaler i Medelhavsomridet frin Gibraltar
i vister till Bosporen och Eilat i 6ster, och i texten
uppehdller sig forf. ganska mycket vid jimforelser
mellan olika lokaler, men lyckas dndd inte dstadkomma
négon spiinnande syntes av rovfigelstriicket over Medel-
havsomradet.

Kapitlet om 6vriga landfiglars flyttning baserar sig
till stor del pi egna inventeringar och fingster i olika
miljoer, sdrskilt vad giller tittingarna, Det dr virdefullt
att fi detta storamaterial presenterat pa ett stiille. For de

flesta arterna ges diagram over sidsongsforekomsten.
For flera arter ges ocksd diagram over de iberiska
ringaterfyndens ursprungsland, vilket dtminstone i grova
drag dterger rekryteringsomridena for striicket. Bland
diagrammen kan man gora fitskilliga intressanta iaktta-
gelser som ger perspektiv it fagelstriickets forlopp.
Den mest markanta skillnaden framtrider mellan ar-
terna som flyttar till tropikerna och de som helt eller
delvis overvintrar norr om Sahara. De férstnimnda
visar tydliga och koncentrerade toppar, medan de se-
nare visserligen visar tydliga stricktoppar men ocksé
riklig forekomst vintern igenom. Intressant att notera ir
att en art som kornsparv visar tydlig flyttning s langt
soderut om vid Gibraltar.

Nir det géiller dnder och vadare finns uppenbarligen
stora kunskapsluckor, och mycket av framstillningen
grundar sig pé korta eller tillfilliga studier hiir och diir.
Andernas sisongsforekomst grundar sig framfor allt pa
rikningar i Laguna de Medina nira Cadiz dren 1985-
89. De flesta vadare férekommer i liga antal kring
Gibraltarsundet. Ett av undantagen dr ljungpiparen,
som uppskattas ha ett 6vervintrande bestind pé upp till
25.000 pi bada sidor om sundet. Den anliéinder sent och
flyttar bort tidigt. Det iiri stort sett bara under december
och januari som den #r vanlig.

Det kapitel som méjligen kommer att fi det mest
bestdende viirdet &ir det som handlar om den hickande
landfigelfaunan. Hir presenteras resultaten av
Finlaysons egna och omfattande inventeringar i de
flesta karakteristiska miljéerna i omridet. Eftersom
kvantitativa data av detta slag dr ritt fitaliga fran
mediterrana miljoer 6ver huvud taget, ges intressanta
inblickar bl. a. niir det giller relationer mellan flyttare
och stannféglar. Olika biotoper ir i olika grad "6ppna™
resp. "stangda” for flyttfiglar. Men vilka mekanismer
som i grunden kan bestimma detta antyds bara i forbi-
gédende.

Det verkar finnas tvi ambitioner med boken. A ena
sidan strivar forf, att ge texten stor bredd, t. ex. genom
att tiicka alla sdsonger, de flesta artgrupper och olika
dimnesomraden sisom flyttningsstrategier, figelsam-
hiillens struktur och bevarandeaspekter. A andra sidan
striivar han efter viss vetenskaplig foérdjupning och
analys. Tyvirr har han inte lyckats férena dessa tva
ambitioner pd ett attraktivt sitt. Férsoken till analyser
och forklaringar blir ofta ytliga, schablonmiissiga eller
ibland dven svirbegripliga. Forsoken till breda synte-
ser och dversikter forsvinner i den stora mingden
detaljer. Orsaken till att det blivit sd dr nog att Finlaysons
material till storsta delen dnnu inte gdtt igenom den
renings- och mognadsprocess som normal, bitvis pu-
blicering i tidskrifter innebiir. Mycket redovisas [or
forsta gingen i denna bok, och i ivern att fa med allt har
bide klarheten i det hela och djupet i detaljerna fitt
stryka pé foten.
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For den som vill ha fakta och som inte drar sig for att
sjilv tolka tabeller, diagram och appendix fir i denna
bok trots bristerna en bra utgingspunkt for vidare
studierav figellivet inom det nyckelomride for striicket
mellan Europa och tropiska Afrika som Gibraltar-
omradet utgdér. Man far hoppas att den kommer att
stimulera till ytterligare undersdkningar, inte minst av
striicket, bide det synliga dagstriicket och det sikert
minst lika imponerande men osynliga nattstricket. Ty
trots Gibraltars rykte som striicklokal och dess geogra-
fiska nyckelposition dr kunskapen om striicket i hog
grad fragmentarisk. Nigra drs intensiva och heltiick-
ande riikkningar av samma kvalitét som i Falsterbo
skulle ge ytterst intressanta resultat, inte minst i jamfo-
relse med just Falsterbo.

SOREN SVENSSON

Tim R. Birkhead, 1991: The Magpies. The ecology
and behaviour of Black-billed and Yellow-billed
Magpies. Illustrerad av David Quinn. 270 sid. T. & A.
D. Poyser, London. Pris i Naturbokhandeln, inb.: 238
kr. ISBN 0-85661-067-4.

Skatan ir bland allmiinheten en av vira mest kiinda
figlar. Det ir inte médnga arter som #r sé titt knutna till
miinsklig bebyggelse som skatan och som dessutom ér
sd framtriadande och ndrvarande. I Eurasien finns den i
ett brett band frin Spanien, Irland och Skandinavien i
vister till Indokina, Kina och Kamtchatka i dster med
smi populationer i Nordafrika och Arabien. I Norda-
merika ir utbredningen begrinsad till vistra USA och
Kanada samt stdra Alaska. I Kalifornien finns ett
geografiskt begriinsat bestind av den mycket nérsti-
ende gulniibbade skatan.

Skatan har under en lang foljd av ar 6kat i Sverige,
liksom den gjort i flera andra Europeiska linder, dére-
mot inte i Nordamerika. Birkhead anser att 6kningen
beror pd upphdrande fGrfdljelse. Liksom i Sverige har
skatan nistan 6verallt varit utsatt for bekiimpning av
jaktvdrden. I Sverige hade man skottpengar pd skator
tills for bara nigra drtionden sedan. 1 England har
skatan okat i takt med att antalet jaktvardare minskat.
Birkhead jimforde utvecklingen i ett av sina studie-
omraden, diir skatjakt inte forekom, med ett omréde diir
jakten fortsatte. I omréidet med jakt lig antalet par
konstant pi ca5 under tiodrsperioden 1976-1986, medan
man kunde glidja sig dt en 6kning fran 8 till 28 par i
omridet dir de var skyddade fran jakt.

Om nu skatan dr vil kiind bland allménheten sa
betyder inte det att den varit vilstuderad ur vetenskap-
lig synpunkt. Det dr férst under 70-talet och senare som
de betydelsefulla studierna gjorts. Birkhead ger en
tabell 6ver 20 studier, av vilka de flesta dock bara
omfattar 2-3 r och ej individmiirkta figlar. Endast tre
studier forutom Birkheads egen i Sheffield striicker sig
over 10 dr eller mer, vilket &r viktigt for att man skall
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kunna tolka dynamiken och anpassningarna i en varia-
bel miljo hos en sd relativt langlivad art som skatan. En
av dessastudier iir svensk och samtidigt den enda stérre
studie av skatan som utforts i virt land. Den genomfor-
des av Goran Hogstedt pd Revingefiiltet i Skine och har
fatt stor internationell uppmiirksamhet pd grund av
ndgra eleganta utfodringsexperiment, med vars hjdlp
Hogstedt visade att revirkvaliten (fédan) betyder mer
iin honornas egenskaper for skatornas framgang, och
experiment med att dka och minska antalet ungar i
kullarna, varigenom han kunde visa att honan lade det
antal dgg som resulterade i storst antal ungar med det
ridande fodounderlaget.

Birkheads Magpies ger forsten oversikt av skatornas
raser och forekomst i viirlden. Hir pekar han bl. a. pi de
skillnader som tycks finnas mellan nordamerikanska
ocheurasiatiska skator, och som goratt den gulniibbade
kaliforniska skatan kanske stdr niirmare den nordame-
rikanska svartniibbade dn nigon av dessa gor i forhil-
lande till de eurasiatiska. Boken behandlar sedan i olika
kapitel skatornas bestandstitheter, revir och revir-
beteenden, fodosok, sociala beteenden, populations-
dynamik samt hiickningen frin bobygge till att Gverle-
vande ungar rekryteras som hiickare i populationen. 1
ett siirskilt kapitel analyseras om det ir fiaglarnas eller
revirets kvalitet som bestimmer hiickningsframgéingen.
Birkhead finner att det éir figlarnas kvalitet som betyder
mest, alltsd motsatsen till vad Hogstedt fann.

I kapitlet "Skator och miinniskan”, som dr underhal-
lande om in inte sirskilt givande, bl. a. pa grund av
bristande kunskaper, behandlas forst skatan som ska-
degirare pa vilt. Birkhead anser att skatbekimpning dr
missriktad viltvéird, som inte har nigon mitbar positiv
effekt pi stammarna av jaktbara arter. Hir doljer sig
ocksdenannan kort diskussion om skatans predation pa
smafiglar. Det finns indikationer pd att skatan paverkar
smafiglars hiickningsframging, och den allminna f6-
restiillningen om skatans brutala hérjningar #r vida
spridd. Men efter en detaljerad analys av populations-
utvecklingen och hickningsframgéngen for elva all-
minna smafaglar i lantliga miljéer drar Birkhead slut-
satsen att skator inte har nigon pavisbar effekt dir. Vad
som giiller i bebyggda omriden ir dinnu inte kiint, men
han konstaterar att i jimforelse med kattens mdste
skatans predation vara helt forsumbar., Ett dnnu
opublicerat material visar att det fanns 74 katter per
skatrevir i stadsmiljo och 25 katter per skatrevir i
forstadsmiljo. Katterna konsumerade minst 622 resp.
415 sméifaglar per skatrevir, dirtill huvudsakligen adulta
faglar, medan skatan mest tar dgg och ungar, vilket har
betydligt mindre effekt pd bestinden.

Boken har ambitionen att vara "monografisk”, d.v.s.
ticka de flesta aspekterna om skatan. Klart ir emeller-
tid att de fradgor som Birkhead och hans medarbetare
sjdlva studerat idr fylligast och bist behandlade. Det
giiller de sociala férhillandena och hickningsbiologin



analyserade i ett beteendeekologiskt perspektiv. En av
bokens stora fortjinster dr att dessa studier nu finns
sammanfattade och jimforda med andra i en [ttill-
ginglig volym. Men bokens kanske storst fortjinst dr
att den handlar just om skatan! Mdinga goda
fagelmonografier handlar om arter som gemene ornito-
log inte har sa litt att triinga in pé livet. Innehéllet blir
da ofta teoretiskt eller exotiskt utan kontakt med egna
iakttagelser. Det kan dven gilla bocker om vanliga
arter, t. ex. flugsnappare och mesar, som trots att de dr
allméinna niéira oss miinniskor inte &r sa litta att komma
djupare in pi livet. Men denna skatbok ger inte bara
ménga igenkinnanden och forklaringar till vad man
redan seft utan ocksd en mingd initierade beskriv-
ningar och analyser som dppnar 6gonen och tolknings-
formdgan niir man nista gang foljer skatornas foreha-
vanden en ldngre stund. Sammanfattningsvis ér boken
mycket stimulerande och viilskriven och bér kunna ge
den kulturféljande filmstjarnan Pica pica det goda
rykte den fortjinar.

SOREN SVENSSON

Anders P. Mpller & Tim R. Birkhead, 1992: Sperm
Competition in Birds. Evolutionary Causes and
Consequences. Academic Press, London. 282 sid. Pris
i Naturbokhandeln: 482 kr. ISBN 0-12-100541-0.

Niirmosnippan kommer om véren bildar den par likt de
flesta andra figelarter. Men diirefter ligger honan i
snabb foljd tva kullar. Den forsta ruvas av hanen och
den andra tar honan sjilv hand om. Detta parbildnings-
system ir sdledes en variant av monogami, som nittio
procent av figelarterna anviinder. Skillnaden éir bara att
paret producerar tvé kullar parallellt i stillet for i foljd,
Men mosniippans variant kan ses som ett forsta steg
mot polyandri (en hona har flera hanar), som skulle
intriiffa om honan for sin andra kull parade sig med en
ny hane i stillet férmed samma. Sd gorbl. a. simsniippan
och fjillpiparen. Polyandri dr det sillsyntaste av alla
parbildningssystem och finns hos firre éin en procent av
fagelarterna.

Den kanske bist studerade polyandriska arten ér den
amerikanska drillsniippan, numera kallad flick-
drillsnéppa. Honan kan lidgga upp till fyra kullar som
ruvas av olika hanar. Ibland tar honan sjilv hand om
densistakullen. Hos vanliga monogama arter ér forild-
rarna normalt ocksa biologiska forildrar. Men det finns
undantag. Honorna kan para sig med frimmande hanar
sd att en eller flera ungar i boet har en annan far, och
honornakan ligga iéigg i andra honors bon sé att en eller
flera ungar kan ha en annan mor eller kanske helt andra
forildrar.

Hos den amerikanska drillsniippan hade ungarna i de
olika bona normalt den ruvande hanen som far. Var
tionde kopulation var dock med en hane som honan [6r
tillfillet inte lade dgg at, vilket innebir att en del hanar

kan komma att skéta andra hanars ungar. Men detta
resultat kan ocksd komma till stind pi ett annat sétt,
namligen om sperma lagras i dggledaren. I sé fall kanen
honas tidigare hane utan att kopulera igen énda bli far
till ungar i senare hanars bon. Enligt Lewis W. Oring
och hans medforfattare i Natwre (Vol. 359, sid. 631,
1992) sker just detta hos den amerikanska drillsnéippan.
Det forklarar bl.a. varfor hanarna dr sa angeldgna att
komma sd tidigt som majligt pd viren trots att det inte
finns nagon skillnad i antalet ungar mellan tidiga och
sena kullar. Men nu inser man att en tidig hane inte bara
forsdkrar sig om att vara far till alla ungar i férsta kullen
utan ocksd fir chansen att bli far till ungar i senare kullar
utan att behdva ligga nigon energi pd mer in forsta-
kullen.

Det som gor denna studie sa intressant &r att den
framhiiver att honan spelar en roll niir det giller att
bestimma vilken hanes spermier som skall fa befrukta
hennes dgg. Visserligen ir forskningen pd omradet bara
i startgroparna, men den ir en av flera signaler om ett
trendbrott med fler studier av hur honan kan &ka sin
anpassningsgrad. De flesta studier hittills har varit
inriktade pd att klargora hur hanar bir sig 4t for att
effektivast sprida sina arvsanlag, medan honorna be-
traktats som relativt neutrala askddare. Sperm
Competition in Birds ir viisentligen skriven utifrén ett
hanligt perspektiv och speglar diirmed forskningens
och litteraturens tyngdpunkt.

Spermiekonkurrens ér ett nagot tveksamt ordval fér
det som boken handlar om. Den form av spermie-
konkurrens som ordet éir limpligast for éir konkurrensen
mellan spermierna efter utférd parning med en eller
flera hanar, dvs. i situationer av det slag som giillde for
den amerikanska drillsndppan. 1 de fall som
befruktningen sker snabbt efter kopulationen giller
konkurrensen vilken spermie fran den enskilda parningen
som skall befrukta ett dgg. Hir dr det alltsd normalt
friga om vilken kombination av en enskild hanes arvs-
anlag och eventuellamutationer som skall befrukta, inte
vilken hanes som skall gora det. I de fall, som hos
faglarna, didr honan forvarar spermierna tills dgget
befinner sig i det utvecklingsstadium da det skall
befruktas, kan det finnas spermier frin mer iin en hane
om hon parat sig mer én en ging. D giiller konkurren-
sen bade vilken hanes spermie och vilken spermie frin
denna hane som skall befrukta dgget. Konkurrensen pa
spermienivi mellan olika hanar blir naturligtvis sérskilt
intensiv ndr mer {én en hane lever tillsammans med en
hona under lingre tid sdsom hos jidrnsparven, vilket kan
leda till sdrskilt mérkliga beteenden.

I boken behandlar Birkhead och Mgller spermie-
konkurrens enbart utifrin frigan om hur manga hanar
och vilken hane som befruktar dggen i en kull. De
behandlar ocksi i stor omfattning de anpassningar som
fore kopulationen avgor vilken hane som Fir parnings-
tillfillet och vidgar dirmed begreppet spermie-
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konkurrens till att omfatta det mesta av beteendeeko-
login. Detiirinte Birkhead och Mgller som introducerat
det silunda nigot vilseledande begreppet spermie-
konkurrens. Amnet har tidigare behandlats inom andra
djurgrupper, men inte varit sirskilt viilstuderat inom
ornitologin, frimst beroende pd att det hos faglarna
dominerande monogama parbildningssystemet betrak-
tats som i sanning monogamt. Det ir forst sedan man
insett att kopulationer utanftr paret férekommer i gan-
ska hog frekvens, som man borjat bearbeta problemet
och dess konsekvenser for anpassning och utveckling.
Begreppet nyintroducerades inom ornitologin av N.
Davies 1983 i en uppsats om "Polyandry, cloaca-
pecking and sperm competition™ hos jidrnsparven (Na-
ture 302:334-336) och anviindes 1984 i ett flertal upp-

satser i boken Sperm Competition and the Evolution of

Animal Mating Systems (R. L. Smith, ed., Academic
Press). Fran 1988 har begreppet kommit i allt fler
uppsatstitlar, ofta i stillet for begreppet “extra pair
copulations™ som det i stort verlappar. Férdelen med
ordet ir att det klart utpekar kirnan i konkurrensen,
niimligen den mellan olika spermiers utsikt att verkli-
gen befrukta ett dgg. Nackdelen ir att det inte skiljer
mellan spermiers konkurrens i sniv mening och olika
hanars konkurrens i dess vidstriicktaste bemiirkelse.
Detutmiirkande fordagens beteende- ellerevolutions-
ekologi dr att individens fortplantningsframgang stér i
centrum. Det &dr med konsekvenserna utifrin denna
forutsiittning som man séker férklara de olika egenska-
per som arterna uppvisar. Dessa egenskaper omfattar
niistan allt: utseende, byggnad, dmnesomsittning, par-
bildning, sociala beteenden och system samt inte minst
skillnader mellan konen. Det sistniimnda blir sérskilt
centralt niir det giiller spermiekonkurrensen eftersom
det finns en grundliggande assymmetri i hanars och
honors intressen: hanarnas framgéng beror mest pd hur
miinga dgg de kan befrukta medan honornas framging
frimst bestéims av hur livskraftiga ungar de kan produ-
cera. Denna intresseassymmetri utesluter dock pé intet
siitt honorna frin att aktivt piverka vilka spermier som
skall befrukta dggen. Férutom att kunna vilja partner
for kopulationen har honorna dessutom forutsittningar
att efter kopulationen kunna piverka vilken hanes
spermier som verkligen skall befrukta ett digg. Detta
sistniimnda r dock fortfarande ett mycket okiint filt.
I boken behandlas de viisentliga faktorer som kan
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bestimma vilken hanes spermier som slutligen befruktar
ett dgg: parbildningssystemen (sdsom graden av trohet
i monogama férhdllanden och uppkomsten av poly-
gami), systemet for att férvara sperma i ovidukten (den
ordning med vilken olika hanar parat sig med en hona
kan avgora vilkens spermier som befruktar), partner-
bevakning (bdde hanens direkta bevakning av honan
under hennes fertila period och mera indirekta
bevakningsmetoder sisom revirférsvar och hog
parningsfrekvens) samt s.k. kopulationspluggar. De
senare dr mycket vanliga hos insekter, reptiler och
diiggdjur, men saknas helt hos figlar. Boken innehéller
ocksd ett kapitel som beskriver reproduktionsorganen
och deras funktion, en viktig bakgrund for att férsta de
mdjligheter och begrinsningar som siitts redan av dessa
egenskaper.

Boken ir en bra faktaredovisning, men den innehdl-
ler ocksa utmiirkta diskussioner och synteser om kost-
nader och vinster for olika alternativa lésningar, inte
minst nir olika l6sningar ir bist fér hanar respektive
honor. Den for ocksi liisaren ut pi en hel del exkursion-
er till besliktade forskningsfilt, vilket ger ett breddat
perspektiv. Boken ér diremot inte analytisk i den me-
ningen attden bringar till ytan nigot patagligt nyttinom
ducerar ldsaren i ett relativt nytt perspektiv for studier
av anpassningar inom fagelviirlden.

Nya perspektiv for att studera vilkiinda frigor kan
ofta vara mycket fruktbara. Men samtidigt miste man
hdlla i minnet att ett nytt perspektiv eller ett nytt namn
pa ett fenomen inte i sig iir ett genombrott. I det
avslutande kapitlet, dir forfattarna forsoker forklara
skillnader i férildraomsorg, livshistorier, parnings-
systemen och utvecklingen av de sociala systemen med
spermiekonkurrens, kiinner man inte lingre nyhetens
behag. Hir blir det uppenbart att boken lika giirna hade
kunnat heta "Hanarnas konkurrens om att befrukta
honorna”, Det dterfor problemet till "Darwins cirkel™:
De framgéngsrikaste individerna rekryterar mest av-
komma och ir dérfor de framgéngsrikaste individerna.
Ur detta framtonar sedan franvaron av en forenande
ekologisk teori och den outsinliga tillgingen pa
anpassliga ad hoc-forklaringar till varje tinkbar variant
av varje tinkbarekologisk strategi. Men sidan éirekolog-
ens vardag.

SOREN SVENSSON



“Becxui

OPHHTO/IOPIY
AJI

KA

Russian Journal of Ornithology

The Russian Journal of Ornithology is the first
ornithological periodical in Russia since the 1930s. It
has inherited the best tradition of Russian field
ornithology, developed by famous Russian
ornithologists like Sushkin, Buturlin and Portenko and
reinstated debate in Russian publications. The journal
welcomes authors from all over the world. Papers are
in Russian with an English summary or (some) in
English. All figure captions and tables are also translated
into English, It is our belief that this new journal will
initiate research on various aspects of ornithology in
different regions of the huge territory of the former
USSR. The Journal focuses on: (1) Distribution and
density of birds in the former USSR, (2) Ecology of
Russian birds, (3) Behaviour of Russian birds, (4)
Energetic of Russian birds, (5) Migration and seasonal
distribution of birds in Russia, and (6) Biology of
endemics and rare species in the former USSR

Subscription

The Russian Journal of Ornithology is published in two
issues in 1992 and quarterly henceforward. The 1992
subscription price is £ 19 (UK), £ 22 (Europe) and £ 27
(rest of the world). All subscription orders outside
Russia should be sent to E. Potapov, ¢/o EGI, Dept. of
Zoology, South Parks Road, Oxford OX1 3PS, UK.

Jyviskyli, Finland, 11-14 August 1993

We invite ornithologists to participate in this congress
to be held near Jyviiskyld in Central Finland. We
welcome Nordic researchers in any aspect of
ornithology to present their latest findings.
Consequently there will be an emphasis on those
fields where Nordic ornithological research is of
particularly high international standard.

The program will start on Wednesday 11 August
at 15.00 and it will run until 12.00 on Saturday 14
August. Full accomodation including meals at the
congress site (Alkio-opisto at Korpilahti) is 630
Fmk and registration fee will be 100 Fmk. The
congress site lies in the midst of the Finnish lake
district by the lake Piijinne 30 km south of Jyviiskyli.

We ask all those wishing to participate to send a
letter by the end of March 1993 to the address:
The 8th Nordic Congress of Ornithology, Rauno
Alatalo, Department of Biology, University of
Jyvéskyld, Yliopistonkatu 9, SF-40100 Jyvdskyld,
Finland

Please mention if you plan to propose a presenta-
tion giving its preliminary title (talk or poster).

We will send further information in a letter in
early April and final registration with abstracts will
be required by the end of May 1993,

BALTIC BIRDS -7

Conference on the Study and
Conservation of Birds
of the Baltic Basin

Palanga, Lithuania
20-25 September 1993

Lithuanian Fund for Nature, Lithuanian Ornitho-
logical Society and Naturschutzbund Deutschland
invite you to attend this conference, which focuses
on (1) Dynamics and monitoring of bird populations,
(2) Rare and endangered birds and their protection,
(3) Bird migration in the Baltic area, (4) Important
bird areas, and (5) Towards international integration
of studies and protection of birds in the Baltic
region. Additional items will be accomodated. There
will also be workshops for discussing specific
problems. The official language will be English.

For further information write to:

Dr. Pranas Mierauskas, Lithuanian Fund for Na-
ture, Juozapaviciaus St. 9, 2600 Vilnius, Lithnania.
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Instruktioner till forfattarna
Instruktions to authors

Allmiint giller att bidrag skall vara avfattade enligt den modell -

som finns i tidigare hiiften av tidskriften. Titeln skall varakort,
beskrivande och innehélla ord som kan anviindas vid indexer-
ing och informationsstkning. Uppsatser, men ej andra bidrag,
skall inledas med en Abstract pd engelska om hogst 175 ord.
Texten bor uppdelas med underrubriker p hogst tva nivier.
Huvudindelningen bor limpligen vara inledning, metoder/
studieomride, resultat, diskussion, tack och litteratur. Texten
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med en fyllig sammanfattning pa det andra spriket. Tabell-
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ning pé det andra spriiket.
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bokstiiver (a, b etc) om det férekommer referenser till samma
forfattare och dr mer iin en ging. For litteraturlistans utform-
ning se nedan.

Contributions should be written in accordance with previous
issues of the journal. The title should be short, informative and
contain words useful in indexing and information retrieval.
Full length papers, but not other contributions, should start
with an Abstract in English not exceeding 170 words. The text
should be divided by no more than two levels of subheadings.
Thefollowing primary subheadings are recommended: Intro-
duction, Methods/Study areas, Results, Discussion, Acknow-
ledgements, and References. The text may be in English or
Swedish and the paper should end with a comprehensive
summary in the other language. Table and Figure legends
should be in both languages. Table and Figure legends must

be on separate sheets of paper. Manuscripts should be submit-
ted in three copies with at least 4 cm margin to the left,
typewritten with at least double line spacing. Do not send
original Figures until requested.

Contributions other than full length papers should not
exceed 2 000 words (correspondingly less if they contain
Tables or Figures). There should be no Abstract but a br fef
summary in the other language.

Authors will receive proofs that must be corrected and
returned promptly. They will also receive a form for ordering
reprints. Fifty reprints of full length papers, but not of other
contributions, will be free of charge.

References in the text should be given using name and year,
and if there is more than one reference to the same author and
yearalso letters (a, b, etc). How to write the reference list, see
below.
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