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Length of stay and volume of autumn staging Dunlins Calidris alpina

at the Tipperne reserve, Denmark

MARK DESHOLM

Resightings of dyed, staging Dunlins showed that the
mean length of stay was 23.4 days. Applying this figure on
data from the running bird counts I estimated that 33,928
Dunlins used the area during autumn 1996. Hence Tip-
perne qualify as a site of international importance with 1%
of the flyway population using the area. The maximum
number of Dunlins observed in a single autumn count in
1996 was 12,172 individuals. This substantial discrepancy
suggests that maximum number is an inadequate measure
of volume and with that of site quality. Analysis of a ten
years period showed that maximum numbers do not corre-
late with bird-days, which further underline maximum
number as a controversial measure of site quality. Length

Abstract

of stay at six different staging areas in Northern Europe
declined with increasing distance to the Wadden Sea; once
arrived in its vicinity the migratory urge is reduced and the
length of stay is considerably increased. This increasing
length of stay will result in an undervaluation of site
quality of the eastern staging areas if the criterion is based
on maximum numbers from simple head counts.

M. Desholm, Department of Marine Ecology, Institute of
Biological Sciences, University of Aarhus, Finlandsgade
14, 8200 Aarhus N, Denmark and National Environmental
Research Institute (NERI), Department of Coastal Zone
Ecology, Grendvej 12, 8410 Ronde, Denmark.
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Introduction

Twice a year, millions of waders migrate along the
east Atlantic flyway, resting and refuelling at differ-
ent staging areas (Burger & Olla 1984). At these
locations ornithologists have carried outsimple head
counts of birds for many years, whereby the phenol-
ogy of waders is described, and the maximum number
is usually used as an indirect measure of site quality
(Prater 1981). Since different sub-populations of
shorebirds migrate differently in time (Meltofte &
Lyngs 1981), there will be a turnover of individuals
at a given staging area, not visible in the data from
head counts. Such monitoring will thus only provide
an assessment of the net change in numbers but no
information about the volume (defined as the actual
number of birds using a given area during a given
period of time).

Collecting information on volume and, hence,
length of stay is essential if the quality of stopover
sites has to be assessed. However, information on
length of stay among waders is scarce probably
because of the time consuming fieldwork involved.

One of the first attempts to estimate a mean length of
stay was based on hunting recoveries of ringed
Dunlins Calidris alpina at Amager, Denmark (Ngr-
revang 1955). Here the adults and juveniles stayed
an average of 5.3 and 17.3 days, respectively.

Mascher (1966) found by recaptures of Dunlins,
that only a few adults were retaken after 2-3 days
and less than 18.3 percent of all juveniles stayed
more than 8 days. Holmgren et al. (1993) fitted a
simple mark-recapture model to the data on recap-
tured Dunlins at Ottenby, and estimated a true stop-
over length ranging between 2.6 and 9.1 days. An-
other possiblility is to use a capture-resight model
based on resightings of colour marked individuals.
By marking Dunlins with a dye on the underparts of
the plumage and coloured tape around the alumini-
umring, Kersten & Smit (1984) obtained an average
length of stay of 12.2 days during spring migration
at the Atlantic coast of Morocco. In the Bay of
Fundy, Hicklin (1987) dyed 1216 Semipalmated
Sandpipers Calidris pusilla and found a length of
stay of 15 days.
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Figure 1. Map showing the Tipperne reserve on the west coast
of Jutland and the other major staging areas used by Dunlins
during autumn migration. The hatched area indicate the Da-
nish part of the International Wadden Sea and the area of the
circles the relative importance of each site (redrawn from
Meltofte 1993).
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Karta som visar Tipperne-reservatet pa Jyllands véistkust och
ovriga betydelsefulla rastomraden for kédrrsnéippa under
hostflyttingen.Det streckade omrddet visar Danmarks del av
Vadehavet och cirklarna storlek den relativa betydelsen av
varje omrdde (omritat efter Meltofte 1993).

The aims of the present study were to (1) estimate
length of stay of autumn staging Dunlins at the
Tipperne reserve, Denmark; (2) calculate volume
and thereby assess the international importance of
Tipperne as a staging area for Dunlins; (3) analyse
the relationship between length of stay and the
distance to the Wadden Sea for six different staging
areas in Northern Europe and (4) discuss the rele-
vance of maximum number, bird-days, and volume
as indicators for site quality.

Methods

Study area

The study was performed at the scientific reserve
“Tipperne” (55°53’N, 08°14’E), in the southern part
of Ringkgbing Fjord, West Jutland, Denmark (Fig-
ure 1). The area is composed of reed swamps and
meadows, surrounded by mudflats, and is exposed
tonon-tidal brackish (5-15%) water. The water level
is highly influenced by wind conditions, i.e. the
mudflats are exposed during southerly winds and
flooded during northerly winds. Tipperne is consid-
ered an important staging area for shorebirds during
spring and autumn migration and is situated in a
complex of staging areas along the west coast of
Jutland including the northern part of the Interna-
tional Wadden Sea (Figure 1, Meltofte 1987). The
birds may alternate between these sites according to
wind-induced exposure of mudflats, where the non-
tidal fjords can provide long continuous periods of
accessible mudflats.

Bird counts and bird-days calculations

Since 1972 a standardised bird counting scheme has
been undertaken at Tipperne, with at least one count
ineach 5-day period (starting from 1 January). From
these data a general phenology of Dunlins can be
generated and the number of bird-days can be esti-
mated (accumulated number of birds using an area
each day during the season). The number of bird-
days between two counts was calculated as the
average number of Dunlins observed during two
counts multiplied by the number of days between
them. The bird-days between all successive counts
were then summed to give the total number of bird-
days over the entire period (20 June — 1 November).



Capture of Dunlins and length of stay

Fourteen walk-in-traps of the Ottenby model (Bub
1991), each connected with a 10 m long and 20 cm
high leading fence, were used to capture Dunlins
during day-time. Birds were captured during four
periods in autumn 1996 (31 July-3 August, 14-17
August, 25-26 August, and on 25 September). Cap-
ture events where less than 1% of the staging popu-
lations of Dunlins were dyed is excluded from the
analysis. Each bird was ringed and colour marked
with alcohol dissolved picric acid and/or rhodamine
red on the plumage (breast, belly, and vent) resulting
in a yellow and red colour, respectively. Dye-codes
were used, and individuals captured during the same
period were given the same code.

Following colour dying, a sample of at least 500
Dunlins were checked for colour-marked individu-
als each subsequent 5-day period, using a 20x60mm
telescope. The total number of marked individualsin
the reserve was subsequently estimated by multiply-
ing the proportion of dyed individuals in the sampled
flock with the peak number of Dunlins recorded
during that 5-days period. In order to eliminate
individuals that leave the study area as a conse-
quence of stress enforced on them during the capture
and dying process, the first check was performed the
day after the last day of capture in each capture
event. This should ensure a reliable zero-point, de-
fined as “day one after capture” where 100% of the
non-stressed dyed Dunlins were still present.

Plotting the proportion of dyed birds still present
as a function of time, the best linear fit was generat-
ed, one for each capture event. Based on the param-
eters of these lines, the mean length of stay (the mean
number of days each individual stage at a site) can be
calculated following equation 1 and 2. Here (Figure
3), the area, A, between the line and the two axis
represent the total number of bird-days the captured
Dunlins spend at Tipperne, and the intercept at the
ordinate, b, equals the number of individuals cap-
tured during each capture event.
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Where a =slope of the line, and —b/a = intercept at
the abscissa. Dividing the total number of bird-days
with the number of captured Dunlins gives an esti-
mate of the mean length of stay, LS.
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The estimated mean length of stay will be a
minimum value, because an unknown number of
Dunlins may have arrived on an unknown date prior
to the capture. Furthermore, three assumptions are
required: (1) if the Dunlins leave the study site as a
consequence of stress, they are expected to do so on
the day of capture; (2) the dispersal of dyed birds
after capture is random within the study area; (3) the
study site act as an isolated staging area under
constant water level.

Finally, an overall mean estimate of length of stay
for all the capture events combined can be generated
for further use in the volume calculation.

Calculation of volume

As described by Hicklin (1987), the length of stay
can be applied together with head counts to calculate
the volume of birds moving through the area. For
example: On day 15 of migration the present Dun-
lins consist of those individuals that have arrived
during the three first 5-day periods (days 1-15). On
day 16 (if the mean length of stay is 15 days) the
number of the first flock (peak number for days 1—-
5) is subtracted from the total, assuming that those
birds have left the study area. If the number of
Dunlins increase the increment is interpreted as new
arrivals, and if the number decrease the decrement is
ascribed to outgoing migrants. When summing the
column of new arrivals, the volume of staging Dun-
lins can been estimated.

When estimating the volume, periodic low num-
bers of Dunlins resulting from high water levels
have been eliminated from the data due to the obser-
vation that birds reappear after short-term high wa-
ter events. This may be illustrated from direct obser-
vations during 1996, when high water levels oc-
curred at Tipperne between 30 Augustand 1 Septem-
ber due to a north-westerly gale (6 knots). During
these days the study area only held a few hundreds
Dunlins roosting at the meadows. During the evening
September the first, the wind disappeared and the
Dunlins reappeared at the site. Before the windy
days, 1.53 percent of the present Dunlins (n =4183)
were dyed yellow on their flanks and red on the
rump. On 2 September 1.45 percent (n = 3500) had
this colour-combination. These two proportions do
not differ significantly (y* = 0.035; df = 1; P>0.05).
Suggesting that the individuals thatleave due to high
water level, are the same individuals that also return
when the water level again becomes acceptable.
This emphasise that short timed wind induced dis-
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Figure 2. The phenology of Dunlins at Tipperne during 1996 and the mean values representing the autumns 1987-96. In 1996
the autumn maximum number was 12,172 individuals recorded on 18 October, exceeding well the mean maximum of 9542

Dunlins for the autumns 1987-96 (Table 3).

Kdrrsnéippans fenologi vid Tipperne 1996 och medelfsrekomsten hostarna 1987-1996. Hésten 1996 var hogsta antalet 12.172
Jaglar den 18 oktober; vilket klart oversteg genomsnittligt maximum pé 9542 kéirrsnéppor for hostarna 1987—-1996 (Tabell 3).

placement of Dunlins may not significantly affect
the length of stay at Tipperne. Local conditions like
this, which affect the movements of waders, must be
known when estimating volumes in order to inter-
pret the data correctly.

Statistical Analysis

To investigate associations between variables chi-
square () test was used following Fowler & Cohen
(1985). Homoscedasticity was verified using Bar-
ttles box and Cochrans’ test before MANOVA was
applied in SPSS (Norusis 1993). Likewise, Spear-
man Rank Correlation Coefficients and regression
analysis were performed in SPSS as well.

Results

Phenology
Autumn staging Dunlins were present at Tipperne

from mid-June to mid-December 1996 with a max-
imum number of 12,172 individuals on 18 October
(Figure 2). The number of bird-days was 671,334 for
the period 20 June — 1 November 1996 (Table 3). For
comparison, the maximum number of Dunlins for
the autumns 1987-96 is ranging between 5410 and
15,065 individuals with a mean of 9542, and the
number of bird-days are ranging between 241,424
and 671,334 with a mean of 464,488 Dunlins (Table
3).

The analysis of the relationship between the au-
tumn maximum number and the calculated number
of bird-days for the autumns of 1987-96 found no
significant correlation (Spearman Rank: r=0.21;
P=0.56; 2-tailed).

Length of stay and volume

The length of stay for the four capture events were
varying between 20.2 and 26.7 days (mean: 23.4



Table 1. For each capture event: the respective period of capture; the number of birds captured; the percentage of
juveniles and the 1? and n-values from the Spearman Rank statistics (see Figure 3) are presented. Based on the four
equations for the best fit lines, the length of stay is calculated following equation 1 and 2 (see Methods).

Forvarje fangsttillfille anges antal fangade faglar, andelen juvenila samt 1* och n fran Spearman rank korrelation
(se Figur3). Med utgdngspunkt i de fyra ekvationernafor de béist anpassade linjerna berdiknas rastperiodens liangd

med ekvationerna 1 och 2 (se Metoder).

Capture event Period No. of dyed birds % ? n P Length of stay (days)
Fangsttillfille Antal firgade faglar  juv. Rastperiod (dagar)
A 31 July-3 August 48 4.4 0.60 19 <0.01 20.2
B 14-17 August 38 44.7 0.58 16 <0.01 26.7
(& 25-26 August 78 87.2 0.61 11 <0.01 22.7
D 25 September 73 100.0 0.52 10 <0.02 24.3

days) (Table 1), and the proportion of juveniles
captured during event A and D were 4.4 and 100%,
respectively. A comparison of the best fit lines from
capture event A and D (Figure 3) showed no signif-
icant difference among slopes (MANOVA: F, 5 =
0.17; P =0.68).

The mean probability for a dyed Dunlin to stay at
least one day after its capture was 95.1%, based on
comparisons between the estimated total number of
marked individuals present on day one after capture
(see Methods) and the total number caught during
each capture event. The mean probability for a dyed
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Figure 3. The proportion of dyed birds still present as a function of time after capture for the four capture events A to D (see Table
1). The best fit lines and their equations are given. The r’-values from the Spearman Rank statistics are presented in Table 1.

Andelen firgade faglar som fortfarande fanns kvar som en funktion av tiden efter fangsten for de fyra fangsttillfillena A till D (se
Tabell 1). De bdst anpassade linjerna och deras ekvationer ges. Korrelationskoefficienterna (Spearman Rank) ges i Tabell 1.



Table 2. Number of arrivals and departures, and the
estimated volume of Dunlins at Tipperne autumn 1996,
using the method presented by Hicklin (1987). The
estimated length of stay of 23.4 days is simplified to 25
days. After 16 November no new arrivals occurred.

Antalet ankommande och avresande kéirrsnéippor samt
det uppskattade totala antalet kérrsndppor som rasta-
de vid Tipperne hosten 1996, enligt metod presenterad
av Hicklin (1987). Rastperiodens uppskattade lingd
var 23,4. Efter 16 november ankom inga nya féglar:

Period Count  Arrive Stay  Depart

Antal ~ Ankom Stannade Avreste
5-9 Jun 85 85 0 0
10-14 Jun 102 17 85 0
15-19 Jun 41 0 41 61
20-24 Jun 132 91 41 0
25-29 Jun 102 0 102 30
30 Jun—4 Jul 180 78 102 0
5-9 Jul 372 203 169 11
10-14 Jul 801 429 372 0
15-19 Jul 657 0 657 144
20-24 Jul 2493 1836 657 0
25-29 Jul 1147 0 1147 1346
30 Jul-3 Aug 3200 2053 1147 0
4-8 Aug 4800 1600 3200 0
9-13 Aug 4212 0 4212 588
14-18 Aug 3700 47 3653 559
19-23 Aug 4350 650 3700 0
24-28 Aug 5138 2841 2297 2053
29 Aug-2 Sep 4183 645 3538 1600
3-7 Sep 5014 831 4183 0
8-12 Sep 6500 1533 4967 47
13-17 Sep 5120 0 5120 1380
18-22 Sep 5597 2588 3009 2111
23-27 Sep 7675 2723 4952 645
28 Sep-2 Okt 7292 448 6844 831
3-7 Okt 7650 1891 5759 1533
8-12 Okt 8007 357 7650 0
13—-17 Okt 9635 4216 5419 2588
18-22 Okt 12172 5260 6912 2723
23-27 Okt 8765 0 8765 3407
28 Okt—1 Nov 9200 435 8765 0
2-6 Nov 3285 0 3285 5915
7-11 Nov 1477 0 1477 1808
12—-16 Nov 1698 3071 0 2850
XX 0 0 0 1698
Volume 33928 33928
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Figure 4. The linear relationship between length of stay (days)
and the In(x+1) transformed minimum distance (kilometre) to
the temporary destination in the International Wadden Sea for
Dunlins at six different staging areas in Northern Europe (1> =
0.924, P = 0.002). (1) Lower-Saxony, German part of the
Wadden Sea (Onnen 1991); (2) Eiderstedt, German part of the
Wadden Sea (Giinter 1995); (3) Tipperne, Denmark (present
study); (4) Amager, Zealand, Denmark (mean value between
lyr and 2yr+, Ngrrevang 1955); (5) Ottenby, Sweden (mean
value between 2yr and 3yr+, Holmgren et al. 1993); (6)
Ledskér, Sweden (Mascher 1966).

Detlinjdra forhallandet mellan rastuppehallets ldngd (dagar)
och minsta avstandet (kilometer; In(x+1)-transformerat) till
det tempordra rastomrddet i Vadehavet for kérrsndppor fran
sex olika rastplatser i norra Europa (1> = 0,924, P = 0,002).

Table 3. From the standardized count schedule at Tip-
perne the maximum-number of Dunlins (max.) and
number of birddays are shown for the autumns (20 June
— 1 November) of 1987-96.

Hogsta dagsssiffra (Max.) och antalet fageldagar for
kdrrsnéppa vid Tipperne héostarna (20 juni — 1 novem-
ber) 1987-1996. Viirdena dir himtade frdn de standar-
diserade rdkningarna.

Autumn Max. Bird-days
Host Fageldagar
1987 9125 460816
1988 6200 241424
1989 15065 437513
1990 12666 477053
1991 7162 540153
1992 6208 441513
1993 10897 411968
1994 10516 503392
1995 5410 459717
1996 12172 671334
Mean 9542 464488




individual to be observed during a check was 22.6%.
This frequency was obtained by dividing the number
of checked individuals with the peak number of
Dunlins recorded during that 5-days period, and
finally averaged for all check events.

Since the estimated mean length of stay is a
minimum value (see Methods), and because the bird
counts are carried out within 5-day periods, a length
of stay of 25 rather than 23.4 days is for simplicity
used in further calculations. With a length of stay of
25 days, the volume of Dunlins at Tipperne is calcu-
lated to be 33,928 individuals during autumn 1996
(Table 2).

An analysis of data of length of stay from the
literature, shows a significant negative linear rela-
tionship between the length of stay and the distance
to the Wadden Sea for Dunlins at six different
staging areas in Northern Europe (1 = 0.924, P =
0.002) (Figure 4).

Discussion

Length of stay

The overall mean length of stay of 23.4 days at
Tipperne lies in the upper end of previously pub-
lished estimates for Dunlins (Ngrrevang 1955,
Mascher 1966, Kersten & Smit 1984, Holmgren et
al. 1993), but lower than the 29.7 days reported by
Giinter (1995) from the German Wadden Sea. Since
Tipperne is situated very close to the Wadden Sea
(the autumn destination), the migratory urge among
Dunlins staging at Tipperne during autumn migra-
tion may be reduced in comparison with individuals
staging at areas situated north or east of Tipperne.
Hence, the Dunlins seem to stay for a shorter time at
staging areas situated far from the temporary desti-
nation in the Wadden Sea, and once arrived in its
vicinity the migratory urge is reduced and the length
of stay is considerably increased (Figure 4). Just off
the Wadden Sea Coast, at the island of Helgoland the
length of stay of Dunlins is only 4-5 days (Dierschke
1996). Since Dunlins at Helgoland is on route to the
British islands (the winter destination, Dierschke
1996) these birds may have a strong migratory urge
resulting in a short period of stay.

It has been shown that juvenile Dunlins migrate
later and more slowly from the breeding area in
northern Eurasia to the Wadden Sea and the Wash
than the adults (Ngrrevang 1955, Mascher 1966,
Dierschke 1996). However, at Tipperne this expect-
ed higher turnover among early arrivals (mainly
adults) compared with the late arrivals (mainly juve-

niles) was not found. It must be stressed, though, that
the present data do not disentangle the effect of
season when comparing adults and juveniles, but it
suggests that there is neither any effect of season.
Dunnetal. (1988) reported the same conclusions (no
difference in length of stay between age groups) for
Semipalmated Sandpiperin Eastern Maine, Canada.

The geographic position of Tipperne only 30 kil-
ometre north of the main autumn staging areas in the
International Wadden Sea, makes it quite likely, that
the area is commonly used by moulting adults (sug-
gested by Meltofte 1987, pers. obs.). This means that
some adult Dunlins stay at Tipperne for a prolonged
period of time before they later migrate to the win-
tering grounds in Great Britain and the Atlantic coast
of France (Gromadzka 1989, unpublished ring re-
coveries and resigths of Dunlins ringed at Tipperne),
in turn, resulting in a rather long period of stay.

Assessing the international importance of staging
areas

Important staging areas for shorebirds have long
been identified on the basis of maximum numbers,
and the international species criteria is based on
proportions of the total numbers of individuals in a
flyway population (estimated on the basis of mid-
winter counts in western Europe), like the 1% rule
set down by the Heiligenhafen Conference, Germa-
ny, 2—6 December 1974 (Smart 1976, Prater 1981).
According to this criterion, areas that support 1% or
more of the flyway population of a species is consid-
ered of high international importance in a conserva-
tion perspective.

The wintering population of Dunlins in Europe
has been estimated to 1.5 million (Prater 1981), and
if the 1% rule is applied, 15,000 Dunlins at a given
stop-over site is needed in order to qualify as a site
of international importance. With a mean maximum
number of 9542 Dunlins for the autumns of 1987—
96, Tipperne does not qualify as a site of internation-
al importance, and in fact only one year during this
period showed more than 15,000 Dunlins. However,
using the estimated volume of 33,928 Dunlins for
the autumn of 1996, Tipperne does fulfil the 1%
criteria, emphasising the difficulties in using the
maximum number as an indirect measure of the
volume of waders. As also noted by Prater (1981),
these data suggest that the mean maximum number
is a highly artificial figure that underestimate the
significance of a site, and probably does not relate to
the absolute carrying capacity.

The increasing length of stay, when going from



the stopover sites in east to the areas in west (Figure
4) will result in an undervaluation, as regards site
quality, of the eastern staging areas if the criteria is
based on maximum numbers from simple head
counts. This is because a long length of stay will
build up the staging population of waders to a high
maximum number and number of bird-days. The
only way to avoid this bias is to apply the volume as
ameasure of quality of stopover sites. This requires
estimates of length of stay when important staging
areas along the flyway of shorebirds has to be
identified.

It is practically impossible to count the actual
number of staging waders at a site during a given
period of time due to the unknown turnover of
individuals, thus, an estimate of volume will be the
best available substitute to the real measure. Unfor-
tunately, the processes involved demands consider-
able resources both in terms of manpower and time.

The number of bird-days may to some degree
relate to the carrying capacity, and could be useful in
defining the relative importance of stopover sites.
The advantage of this measure is that it could be
obtained on the basis of peak numbers from already
existing head counts. Applying bird-days as a meas-
ure of relative site quality necessitates a discardance
of the numerical criteria (e.g. the 1%-rule) and a
preparation of other less transparent criteria’s (e.g. a
ranking criteria, where the most important areas are
defined as internationally important).

The recorded maximum numbers of Dunlins at
Tipperne from the autumns of 1987-96 was shown
not to correlate with the number of bird-days. Fur-
thermore, the maximum number from the autumn of
1996 failed to qualify the study area as a site of
international importance, in contrast to the more
reliable estimate of volume. Finally, the present
study emphasises the bias resulting from different
levels of migratory urge among waders at different
staging areas along the flyway. So, when applying a
simple numerical criterion of international impor-
tance of staging areas, knowledge of volume is
preferable, leaving bird-days and especially maxi-
mum number as insufficient measures in this con-
text.
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Sammanfattning

Rastningslingd och volymen av hostflyttande
kérrsndppor Calidris alpina pa Tipperne
naturreservat, Danmark.

Tva génger om aret flyttar miljoner vadarfaglariden
ostatlantiska flyttningskorridoren, dér de under vé-
gen stannar och fyller pa fettreserverna pa flera
rastplatser. P4 manga av dessa lokaler har ornitolo-
ger av tradition organiserat riakningar av rastande
individer. Man har fétt en uppfattning om arternas
fenologi och maximala antal. De registrerade max-
imala antalen har sedan anvints som ett kvalitets-
matt pa rastlokalen (Prater 1981). Dylika 6vervak-
ningsprogram ger oss dock ingen information om
volymen (definierat som antalet faglar som nyttjar
en rastlokal under en given tidsperiod), en variabel
som borde vara ytterst intressant i samband med en
kvalitetsbedomning av rastlokaler. Skattningen av
volymen dr en relativt tids- och resurskrdvande
process, da det utdver rena fagelrikningar ocksa
kriaver kinnedom om individernas genomsnittliga
uppehallstid i omradet. Syftet med den hér studien
var att (1) skatta rastningsldngden hos hostflyttande
kérrsnédppor i Tippernereservatet, Danmark; (2) be-
rakna volymen av rastande kérrsndppor och dérefter
bedomma Tippernes betydelse som rastlokal; (3)
anlysera sambandet mellan rastningslingden och
avstandet till Vadehavet pa sex rastplatser i norra
Europa; (4) diskutera relevansen av att anvénda
maximala antal, fageldagar och volym som indika-
torer pa en rastplats kvalitet.

Metoder

Studien genomfordes under sommaren och hosten
1996 pa tidvattenbottnarna i Tipperne naturreservat
i sydinden av Ringkgbing fjord, Vistjylland, Dan-
mark (Figur 1). Pa Tipperne riknades antalet rastan-
de kirrsnippor fortlopande minst en gang per fem-

dagarsperiod. Tio ars data pa maximala antal och
antal fageldagar (kumulerat antal rastande faglar
under en tidsperiod) fran dessa rikningar stilldes till
forfogande av Danmarks Miljgundersggelser (DMU-
Kalg).

Under fyra perioder (Tabell 1) fangades och firg-
mirktes kdrrsndppor med en periodspecifik firg.
Andelen av fargmérkta faglari de rastande flockarna
registrerades efterati femdagarsintervaller med start
dagen efter sista mirkdag i perioden. Genom att
anpassa en rit linje till férhallandet mellan andelen
fargmirkta kidrrsndppor och tiden efter sista mérk-
dag beriknades antalet fageldagar enligt ekvation 1
och medelvirdet pa rastningens ldngd enligt ekva-
tion 2. For att skatta volymen anvéndes Hicklins
(1987) metod dédr maximalt antal och genomsnittlig
rasttid dr nodvéndiga variabler. Statistiken berdkna-
des med hjilp av Windowsversionen av SPSS (Noru-
sis 1993).

Resultat

Det maximala antalet riknade kérrsndppor pa hos-
ten 1996 var 12172 (Figur 2), och antalet figeldagar
under samma period var 671334 (Tabell 3). Som
jamforelse var medelvirdet av det arliga maximala
antalet 9542 individer under perioden 1987-96,
medan medlet pé fageldagarna var 464488 (Tabell
3). Detfanns ingetsignifikant samband mellan maxi-
mala antalet och antalet fageldagar for denna tioars-
period. Rastningstiden for faglarna fran de fyra olika
fangstperioderna varierade mellan 20,2 och 26,7
dagar, med ett snitt pa 23,4 dagar. Det var ddirmed
inte heller ndgon signifikant skillnad mellan linjerna
ifangsterna A och C (Figur 3), som nistan uteslutan-
de bestéar av gamla respektive unga faglar (Tabell 1).
En analys av litteraturdata baserad pa data fran sex
rastninglokaler visar ett signifikant negativt sam-
band mellan rastningstidens ldngd och avstandet till
Vadarhavet (Figur 4).

Eftersom den skattade rastningstiden &r ett mini-
mum och att rdkningarna bara utfordes var femte
dag, anvindes en rasttid pa 25 dagar i berdkningarna
av volymen. Volymen av rastande kirrsndppor pa
hosten 1996 skattades till 33928 individer (Tabell 2).

Diskussion

Den genomsnittliga rasttiden pa 23,4 dagar pa Tip-
perne ligger dver tidigare skattade rastningstider hos
kérrsndppan i Nordeuropa (Ngrrevang 1955, Ma-
scher 1966, Holmgrenetal. 1993), men under Giinters
(1995) skattning fran Vadehavet. Eftersom Tipperne



ligger mycket ndra Vadehavet (kérrsndppornas de-
stination pa hostflyttningen) sa har kirrsndpporna
formodligen en mycket ldgre flyttningsdrift hér dn
pa rastplatser lingre at nordost. Det verkar alltsa
som att kédrrsndppor som dr langt fran sin destination
uppvisar korta rastningstider, men nir de kommer
néra sin destination reduceras flyttningsdriften och
rastningtiden forlangs mérkbart.

Det har tidigare visats att juvenila vadarfaglar
flyttar langsammare soderut och gor ldngre rast-
ningsuppehall pa hosten dn de adulta (Ngrrevang
1955, Masher 1966, Dierschke 1996). Pa Tipperne
rastade dock inte de juvenila faglarna lingre dn de
adulta, dock skall det ndamnas att studien inte med-
gav ndgon mojlighet att kontrollera for sdsongsef-
fekter.

Viktiga rastplatser for vadare har i regel identifie-
rats pa basis av maximala antalet av individer frén
enskildarikningar. Det mest anvénda kvalitetskrite-
riet har varit 1%-regeln, som séger att rastplatser
som anvénds av mer dn 1% av den flyttande popula-
tionen kan anses som internationellt skyddsvirda.
Populationen av 6vervintrande kérrsnédppor i Euro-
pa har skattats till 1,5 miljoner individer (Prater
1981), vilket innebir att en rastplats bor nyttjas av
15000 kirrsndppor for att betraktas som skyddsvérd
ur ettinternationellt perspektiv. Med ett genomsnitt-
ligt maximalt antal pd 9542 kirrsnéppor for hostarna
1987-96 kvalificerar Tipperna inte som en interna-
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tionellt viktig rastplats, men ser man till den skattade
volymen pa 33928 kirrsndppor for hosten1996 ir
Tipperna kvalificerad med bred marginal.

Den minskande rastningstiderna pa rastlokaler
langre Osterut leder till en 6kad undervirdering av
Ostliga rastplatsers betydelse om man enbart ser till
det maximala antalet som ett kvalitetsmatt. En lang
rasttid gor att de rastande populationerna byggs upp
iantal och attkvalitetsmattet dirmed dkar. Som dven
Prater (1981) papekar sa #r maximala antalet ett
opalitligt matt av enrastplats kvalitet, och kaniregel
inte relateras till en rastplats absoluta barférméga.

Antalet fageldagar dr diremot i ndgon grad relate-
rat till rastplatsens bérformaga, och kan vara an-
vindbart for att bedomma ett omrades internationel-
la betydelse som rastplats. Fordelen med detta matt
drattdetdrtillgingligt fran de flesta redan existeran-
de fagelrikningar. Man bor i dessa fall dock ej
anvinda kvantitativa regler som 1%-regeln, utan
snarare rangordna rastplatserna efter antalet fagel-
dagar och sedan bedomma de hogst rankade som
mest skyddsvirda. Slutligen kan man pa grundval av
foreliggande undersokning dra slutsatsen att nar
enkla kvantitativa kriterier for vérderingen av en
rastplats anvinds (som 1%-regeln) dr volymen att
foredra som kvalitetsmatt, medan antal fageldagar
och det maximala antalet dr otillrdckliga mattidessa
sammanhang.
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Nest site selection of the White-backed Woodpecker Dendrocopos
leucotos in the eastern part of Latvia

INDRIKIS KRAMS

The White-backed Woodpecker Dendrocopos leucotos
shows decreasing population trends in most areas in Eu-
rope. The main reason for this is increasing activity of man
in changing the species’ habitat. My study on the distribu-
tion and breeding biology of the White-backed Woodpeck-
erin the eastern part of Latvia provides some evidence that
these local woodpeckers live in stable populations. In view

Abstract

of this, it is important to begin more serious studies on the
Latvian White-backed Woodpeckers to develop success-
ful protection pogrammes which could be useful also for
the whole of northern Europe.
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Introduction

The survival perspective for the White-backed Wood-
pecker Dendrocopos leucotos appears to be acute.
The species has declined drastically over much of
Europe (Ahlén et al. 1978, Aulén 1988, Aulén &
Carlson 1990). The main decline seems to have
occurred within the last 30-50 years. It was revealed
that the principal reason for the decline is that
suitable breeding habitats are deteriorating in differ-
ent ways or have disappeared completely. The great-
est changes to the habitats have occurred and are
occurring due to the intensive forest management.
However, it is not forestry alone which has effect on
the environments where the White-backed Wood-
pecker occurs. The habitat structure can also be
completely or partly destroyed due to other human
activities such as tidying-up the forests or felling of
trees for domestic fuel. Present information on pop-
ulation dynamics of the White-backed Woodpecker
confirms a region-wide decline of the species in
Sweden and Finland, showing that population frag-
mentation and habitat degradation have been the
forces increasing the species’ susceptibility to ex-
tinction.

In contrast, the present situation for the White-
backed Woodpecker appears to be the opposite in
Latvia. A great part of Latvian forests has become
nearly natural, mostly due to extensive forestry

methods used during the last fifty years or lack of
thinning. The total coverage of deciduous forests,
suitable for the White-backed Woodpecker, has
reached about one third of the Latvian forest area. At
the same time, the White-backed Woodpecker seems
to be more common today compared with its former
status (Strazds 1983, Priednieks et al. 1989, Berg-
manis & Strazds 1993). The estimated number of
White-backed Woodpeckers was nearly 2000 pairs
in 1993, probably the highest number ever during
the 20th century (Bergmanis & Strazds 1993). The
objectives of this paper are to give a general view of
the breeding ecology of the White-backed Wood-
pecker in the eastern part of Latvia, and to analyse
the spatial distribution of its territories.

Material and methods

The field data were collected both when visiting
localities previously found by other ornithologists,
and when visiting suitable areas where the species
could occur, finding breeding territories by chance.
During 1992-1996, 31 nests of the White-backed
Woodpecker were found as shown in Figure 1.
When describing the nests, I followed the field
record system used by Aulén (1988), including nest
tree location, tree species, condition of tree (living,
dead or dying), nest hole position (in stem below or
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Figure 1. Distribution of the White-backed Woodpecker terri-
tories found in 1992—-1996. 1 — Pededze forest (4 nests) and
Aiviekste river (5 nests), 2 — Klajatnes bog (4 nests), 3 —
Rézekne (1 territorial male), 4 — Malta (1 territorial individu-
al), 5 — RuSons lake (4 territorial males), 6 — Viski lake (1
teritorial male), 7 — Krauja (1 nest), 8 — Naujiene (2 nests), 9
—Kraslava (5 nests), 10 —Indrica (2 nests), 11 —RobeZnieki (3
nests), 12 — Ezernieki (5 nests).

Férdelning av patrdffade revir av vitryggig hackspett 1992—
1996 pa olika lokaler.

within canopy), diameter of the tree at breast height
and at nest hole height, height of tree and height to
nest hole.

The location of nest trees was divided into three
main habitat types: (1) large tract of forest (>5 ha),
(2) small wood (<5 ha), and (3) shore line forest.

The forest type was divided into: (1) mixed forest
(20-70% deciduous trees of any kind), (2) northern
deciduous forest (mainly aspen Populus tremula,
birch Betula spp., sallow Salix caprea and alder
Alnus spp.), (3) oak-dominated forest (>60% oak
Quercusroburorother broad-leaved deciduous trees),
and (4) coniferous forest (>80% coniferous trees).

In order to find out if the White-backed Wood-
pecker population in eastern Latvia is fragmented, I
used both the localities with confirmed breeding and
the territories where breeding of the species was
considered only probable.

Results

Territorial activity

White-backed Woodpeckers can be heard drum-
ming at any time of the year. This most characteristic
form of territorial behaviour was recorded even
when they were feeding nestlings. Usually the morn-
ing drumming reached a maximum from4.00 to 8.00
hours, but the woodpeckers were also active in the
evening from 20.00 to 22.00 hours. In the majority
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of cases (> 60 %), I found the breeding territories
using the easily distinguishable drums of the birds.
The woodpeckers in isolated territories as a rule got
silent earlier in the season than the birds having
neighbouring pairs. The territorial activity of the
latter group often continued until the middle of June,
and the difference between the groups was signifi-
cant (Mann-Whitney U-test,n, = 11,n,=16, U=32,
p < 0.05). The breeding territories of the isolated
pairs, therefore, were frequently found by pecking
sounds and alarm calls of the adult birds. In 10 % of
the cases the woodpeckers’ presence was revealed
by their flights close to the water surface during the
nestling period. Keeping a strict rule not to disturb
the breeding birds, I avoided nest search until the
nestlings had hatched. As a result, almost all nests
were found by food-calls of half-grown nestlings,
well audible outside the nest-hole.

Nest tree location

Shore-line forest was the predominant habitat of
White-backed Woodpeckers since 13 nests were
found in that habitat along the Aiviekste and Dauga-
varivers, and 8 nests in the shore-line forests enclos-
ing lakes at Kraslava, RobezZnieki and Ezernieki
(Figure 1). I found 5 nests in the fragmented forest
clumps at Indrica, Kraslava and between Naujiene
and Krauja. The remaining 5 nests were found in
large forest tracts in the Pededze area and the Ezerni-
eki lakes site. The Pededze forest is the only area
where I was able to record five drumming White-
backed Woodpeckers simultaneously and such a
density of territorial birds cannot be expected in any
other suitable area. Most of the nests (n = 28) were
found within 100 m distance from lakes and water-
courses (8 nests < 10 m, 10 nests 10-50 m, 10 nests
50-100 m, and 3 nests >100 m).

Deciduous forest was the habitat used most fre-
quently by the breeding White-backed Woodpeck-
ers (21 nests in northern deciduous, 7 in oak, 2 in
mixed, and 1 in coniferous forest). Most often the
deciduous forest nests were found in forests domi-
nated by alders (15 nests) and less often in forests
dominated by birch (6 nests).

Choice of nest tree species

On average, there were about 10 tree species in the
White-backed Woodpecker habitats. However, al-
ders, birch and aspen were preferred. Ten nests
(32%) were found in black alder Alnus glutinosa, 8
(26%)inbirch, 6 (19%)inaspen,and 5 (16%) in grey



alder Alnus incana. Only once was the breeding hole
made in a lime tree Tilia cordata or in a common
willow Salix alba (3% each).

Condition of nest trees

More than half of the trees used for nesting were
dead (16 of 31), including all birches (8) and grey
alders (5), and 3 of the black alders. In contrast, all
aspens (6), the willow (1), the lime tree (1) and 2 of
the 10 black alders were living trees. Five of the
black alders were decaying trees.

Almost all of the dead trees were stumps (n=15),
either broken by wind or destroyed by polypori . The
grey alders used by the woodpeckers were all decay-
ing stumps.

Heights and diameters of nest trees

The height of the nest tree varied between a mini-
mum of 3.0 m (grey alder) and a maximum of 22.0
m (birch). The height of the nest trees was as follows:
1 at 3 m (3%), 4 at 6-10 m (13%), 8 at 11-15 m
(26%), 13 at 16-20 m (42%), and 5 at 21-22 m
(16%). On average, aspen was the tallest nest tree
(14.5£2.3 m, mean and SD) followed by willow (12
m), birch (11.5+3.1 m), lime-tree (7.8 m), grey alder
(7.6 £ 1.4 m) and black alder (6.5 = 0.9 m).

The nest holes were placed as follows: 11 nests
(35%) at 3-5m, 17 at 6-10 m (55%), and 3 at 11-15
m (10%). Thus, 20 (65 %) of the nest holes were
placed more than 5 m above the ground.

The trees used by the woodpeckers were rather
thin both at breast height and nest hole height (Table
1) indicating that the forests chosen by the breeding
birds were rather young. Unfortunately, the exact
age of the forests were not identified in all cases.
However, I was able to estimate the stage of succes-

sion at most of the habitats. Only in 7 (23 %) cases
(Pededze wet forest, RobeZnieki, Krauja and Indri-
ca), the nesting White-backed Woodpeckers used
forests in a final stage of succession.

Breeding success and predators

There were 5-7 nestlings (5.6 £ 0.3, mean and SD)
inseven observed broods of the White-backed Wood-
pecker. During more than 300 hours of field obser-
vations I never observed any predation impact from
the beginning of the breeding season until the disper-
sion of the juveniles. Outside the breeding season, I
observed two successful attacks of the Goshawk
Accipiter gentilis on juvenile woodpeckers crossing
open space of ca. 350 m above the river of Daugava.

Observations of territorial White-backed
Woodpeckers

To find out whether or not the White-backed Wood-
peckers of the Pededze area and the birds breeding in
the south-eastern part of Latvia were isolated from
each other, I used additional data on territorial birds
collected in areas between these two main areas.
There were seven territorial individuals along the
northern shore of lake RuSons, on the southern shore
of lake Viski in the vicinity of Rézekne city and near
Malta town (Figure 1).

Discussion

The principal reason supposed to be responsible for
the decline of the White-backed Woodpecker in
Sweden and Finland is that suitable breeding envi-
ronments are deteriorating or disappearing com-
pletely (Aulén 1988, Tiainen 1990). The greatest
changes of the forests have occurred and are occur-

Table 1. Proportion (%) of White-backed Woodpecker nests in trees of different diameter (m) at breast height (n

=31) and at nest hole height (n = 23).

Andel bon pd olika hdjd i tréid med olika diameter (m) i brosthdjd (n=31) och vid bohdlet (n=23).

Diameter of tree 0.16-0.20 0.21-0.25 0.26-0.30 0.31-0.35 0.36-0.40 0.41-0.45
Trdidets diameter

Breast height 13 16 38 19 10 4
Brosthojd

Hole height 17 40 26 13 4 0

Halets hojd
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ring as a result of forest management. In Latvia,
where forestry has been more extensive, the White-
backed Woodpeckers use the same tree species as in
Sweden and Poland in spite of supposedly different
proportion of tree species in the forests of the two
countries (Wesolowski & Tomiatojc 1986, Aulén
1988).

The Swedish experience shows that besides the
forest management there are some other human
activities which have effect on the environments
where the White-backed Woodpecker occurs or may
be considered to occur (Aulén 1988). Suitable areas
can also be completely or partly destroyed due to
conservation measures, labour market policies, and
management plans in nature reserves which are
directed to other protection interests, buildings and
road-making. These activities can be severe threats
if the most valuable trees for nesting and foraging,
especially dead or decaying trees, are removed dur-
ing forests thinning and felling.

This study shows that dead and decaying decidu-
ous trees are essential as nest sites. The aspen is the
only exception since all aspens used for nesting were
living trees. This confirms the previous suggestion
(Aulén 1988) that the birds prefer trees with soft
wood for their nests.

Since alder forest is the predominant habitat of the
White-backed Woodpecker in the east of Latvia, it
could explain the use of alders by the nesting birds.
The results obtained suggest that White-backed
Woodpeckers mainly occur close to lakes and rivers
and there are plenty of them in the eastern part of
Latvia. Both alder species are often important com-
ponents of forests and forest clumps around lakes
with small admixture of other deciduous trees. The
alder forests can reach a climax stage of succession
faster than forests with other trees. There is a high
biological diversity in the alder forests growing
close to water, and this makes nesting of the wood-
pecker possible even in rather young alder forests.
The number of suitable habitats of this type can be
high in the eastern part of Latvia. Nevertheless, the
broad-leaved forests composed of big trees are men-
tioned as particularly important for the White-backed
Woodpecker (Aulén 1988, Hogstad 1978, Bergma-
nis & Strazds 1993). Such a forest is the Pededze wet
forest which represents the most outstanding habitat
of the White-backed Woodpecker in Latvia. Only in
that forest the density of the birds reaches 1.45
individuals per km? (Bergmanis & Strazds 1993).
This means that each woodpecker pair can exploit 2
km? area which is necessary for successful nesting
(Tiainen 1990).
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Although the density of the White-backed Wood-
peckers along the shores of lakes and rivers in south-
eastern Latvia is much lower than in the Pededze
forest, the total number of breeding pairs may be
much higher in these small shore-line forests than
the total number of the birds in the few outstanding
areas such as the Pededze forest. This situation may
change to the worse in the nearest future because
suitable forest clumps composed mainly of common
alders can be cut and replanted with trees more
suitable to the needs of forestry.

The current fragmentation of natural habitats in-
evitably leads to many species becoming split into
disjunct local populations, forming a metapopula-
tion of isolated subpopulations in small patches of
suitable habitat. It is considered that population
fragmentation besides habitat degradation is the
major force increasing the White-backed Wood-
pecker’s susceptibility to extinction in the taiga
forests of Northern Europe (Aulén 1988, Tiainen
1990, Carlson & Aulén 1992). Although the 120 km
distance between Pededze wet forest and the nests
near Kraslava is about twice longer than the longest
dispersal distance recorded by Aulén (1988), my
results indicate that the White-backed Woodpecker
isnotyetsplitinto isolated subpopulations in eastern
Latvia. Therefore, Latvia may be an excellent place
for future studies of the White-backed Woodpecker
in order to protect the species more efficiently than
has been done in other regions of Northern Europe.
However, other methods than bird counts and popu-
lation monitoring should be used, and further progress
is not possible without an individually-based ap-
proach to the species’ ecology.
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Sammanfattning

Vitryggiga hackspettens Dendrocopos leucotos bo-
platsval i éstra Lettland

Vitryggiga hackspetten dr hotad over stora delar av
Europa. Nedgangen tycks huvudsakligen ha skett
under de senaste 30-50 aren. Huvudorsaken tycks
vara att lampliga hidckningsbiotoper har forsdmrats
eller forsvunnit fullstdndigt. Orsaken till detta dr
frimst det moderna skogsbruket, men dven andra
ménskliga aktiviteter sdsom rensning in skogarna
och vedhuggning fér hemmabruk. Detta har lett till
smaisolerade bestiand av hackspetten, vilka nu hotas
av utrotning.

I motsats till detta tycks situationen vara gynn-
sammare i Lettland. Dér har en stor del av skogarna
utvecklats till ndra nog naturskog under de senaste
femtio aren pd grund av att foga gallring skett.
Nistan en tredjedel av den lettiska skogsarealen ér i
dag 16vskog som passar viryggiga hackspetten. Ar-
ten har sannolikt till och med ©kat i antal och

bestédndet uppgér nu till ndstan 2000 par, formodli-
gen det hogsta antalet under hela nittonhundratalet.

Materialet till denna undersokning har insamlats
under dren 1992-1996, da 31 bon patriffats pa de
lokaler som visas i Figur 1. Varje bo och boplats har
beskrivits med avseende pa olika faktorer.

Strandskogar var den dominerande biotopen (13
bon lidngs floderna Aiviekste och Daugava och 8 bon
runt sjoarna Kraslava, Robeznieki och Ezernieki).
Fem bon lag i skogsdungar vid Indrica, Kraslava och
mellan Naujiene och Krauja. Ovriga fem bon fanns
i storre skogar vid sjoomradena vid Pededze och
Ezernieki. Tjugoétta av de trettioen bona patriffades
inom 100 m frén en sj6 eller ett vattendrag. Lovskog
var den foredragna biotopen (21 bon i vanlig 16v-
skog och 7 bon i ekdominerad sadan, 2 bon i bland-
skog och endast ett bo i barrskog). De flesta 16v-
skogsbona (15) fanns i skog som dominerades av al,
mindre ofta i bjérkdominerad skog (6 bon). Som
botrid dominerade klibbal (10 bon), varefter kom
bjork (8), asp (6), graal (5), samtettivarderalind och
silg. Mer én hélften av botridden var doda, dérav alla
grialar och bjorkar. I motsats till detta var alla sex
asparna levande. Nistan alla doda botrdd var brutna
hogstubbar. Botriidens hojd varierade mellan 3 och
22 m (1 trdd 3 m, 4 trdd 6-10 m, 8 trdd 11-15m, 13
trid 16-20 m och 5 trid 21-22 m). Av bona lag 11
inom 0-5 m héjd, 17 inom 6-10 m och 3 inom 11—
15 m. Botriiden hade ganska liten diameter (Tabell
1), vilket indikerar att de utvalda skogarna var tdm-
ligen unga. Nagon exakt aldersbestdimning av sko-
garna gjordes dock ej.

Produktionen av ungar 14g pa mellan 5 och 7, i
medeltal 5,6 i sju registrerade kullar. Under mer dn
300 observationstimmar observerades inte en enda
predation pa hackspettarna under sjédlva hicknings-
tiden. Déremot noterades tva framgangsrika attack-
erav duvhok utanfor hdckningstid. De intrdffade nir
hackspettar passerade en 350 m 6ppen stricka dver
floden Daugava.

Studien visar att doda och déende trad dr nodvin-
diga som boplatser. Det enda undantaget ér asp, vars
mjuka ved tillater hackspettarna att bygga bo dven i
friska triid. Det stora beroendet av al beror atminsto-
ne delvis pd att al dr ett dominernade skogstrid i
hackspettbiotoperna. Detta forklarar ockséd nidrheten
till vatten eftersom alen finns framst ddr. Men alen dr
viktig ur en annan synpunkt, nimligen pa grund av
att den #r det skogstrdd som snabbast bildar en
mogen skog i sent successionsstadium. Men gam-
mal ekdominerad 16vskog synes dndé vara den allra
bista biotopen. Bara i sadan har riktigt hoga titheter
registrerats, upp till 1,45 individer per kvadratkilo-
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meter, t.ex. i Pededze sumpskog. For bestandet i sin
helhet ér det dnda de aldominerade strandskogarna
som dr viktigast, trots ldgre titheter, eftersom de
finns 6ver sa mycket storre arealer. Tyvérr kan detta
forhallande snabbt dndras inom den nérmsta framti-
den eftersom dessa alskogar riskerar att huggas ner
och ersittas av trad som passar skogsbruket bittre.

16

Mina inventeringar visar dock att det Ostlettiska
bestandet av vitryggig hackspett dnnu inte dr frag-
menterat i sadan grad att det dr hotat. Didrmed &r
Lettland ett utmirkt omréade for framtida studier av
arten. Resultaten fran fordjupade studier dér kan
bidra till béttre vard av arten i andra delar av norra
Europa.
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Sexing Serin Serinus serinus fledglings by plumage colour and

morphometric variables

JUAN CARLOS SENAR, JORDI DOMENECH & MICHAEL J. CONROY

Identifying the sex of fledglings may be crucial in many
ecological bird studies. However, in many passerine spe-
cies, fledglings show a typically streaked, brownish plum-
age which prevents discrimination of sexes. In this paper
we test the usefulness of plumage colour (in conjunction
with morphometric variables) to sex Serin fledglings. The
data are based on 904 Serin fledglings (EURING age 3J)
captured in the suburban area of Barcelona (NE Spain)
from 1993 to 1996. Of these, 175 were recaptured and the
sex confirmed. Variables used included: plumage colour (a
six values visual score from very greyish-brown to very
ochreous-brown, and quantitative data from a digital chro-
mameter), days since Ist of March (to compensate for
incomplete feather growth), length of wing, tail and cul-
men, width and depth of bill, body mass, length of first and
third primary, and the five first components of a Principal
Components Analysis of the biometric variables. We also

Abstract

included the interaction between the variables. The results
showed that female fledglings tend to have a greyish-
brown plumage colour, whereas males display an ochre-
ous-brown plumage, characterised by a higher saturation
of colour on back and breast, and a generally more yellow-
ish hue. According to logistic regression, 83% of Serin
fledglings can be correctly sexed by wing length, plumage
colour, date and the interaction between wing-length and
date.
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Introduction

Sexing of fledglings may be crucial in many ecolog-
ical bird studies, as for instance when investigating
differential parental investment, dispersal of young,
or mortality among males and females during their
early stages (Payne 1991, Breitwisch 1989, Gowaty
1993, Marzluff & Balda 1989, Stamps 1990, Weath-
erhead & Teather 1991, Blank & Nolan 1983).
However, in many passerine species researchers can
face an important methodological constriction be-
cause fledglings show a standard streaked, brownish
plumage which prevents sexing (Svensson 1992,
Busse 1984, Pyle et al. 1987).

In a previous paper (Borras et al. 1993) we dem-
onstrated the presence of plumage dichromatism in
Citril Finch Serinus citrinella fledglings. Females
tended to show a greyish-brown colour, whereas
males displayed an ochreous-brown plumage. We
suggested that this dichromatism could be common
also in other cardueline species. In this paper we test

the usefulness of plumage colour (in conjunction
with morphometric variables) to sex Serin Serinus
serinus fledglings. Additionally, we validate quali-
tative fledgling colour categories, used in the field
by visual inspection, with quantitative data obtained
with a chromameter.

Material and methods

Data presented here are based on 904 Serin fledg-
lings (EURING age 3J) captured at a permanent
ringing station in the suburban area of Barcelona
(NE Spain) from 1993 to 1996. Age was determined
according to Svensson (1992), and each bird was
ringed for individual recognition with aluminium
rings. We scored the plumage colour of the birds
along a visual scale with six qualitative categories
(very greyish, greyish, slightly greyish, slightly ochre-
ous, ochreous, very ochreous), which we later trans-
formed to a semi-quantitative scale, from very grey-
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ish (value 1) to very ochreous (value 6). We also
measured length of wing (maximum chord), tail and
tarsus, following Svensson (1992), length of first
and third primary, the primaries counted ascendent-
ly, following Jenni & Winkler (1989). All measure-
ments were obtained by the same investigator. In
1997, we additionally measured fledgling colour of
the breast (112 birds) and back (109 birds) using a
CR-200, Minolta chromameter with an eight mm
diameter sensor and standard illumination set to Dy
(6504K). The chromameter provides, for each bird,
colour measurements according to different systems
(e.g.Munsell, CIEY ,, CIE Lab, CIELCH). Here we
use the CIE LCH colour system which provides
independent values of hue, chroma, and lightness,
the parameters generally used to define a colour.
Hue corresponds to wavelength of light: blue for
short, red for longer wavelengths. In the CIE LCH
system, however, hue is transformed to cylindrical
coordinates: 0° refers to pure red, 90° to pure yellow,
180° to green, 270° to pure blue, and 360° (=0°)
again to pure red. Therefore, for instance, a colour
with a hue angle of 45° is orange. Chroma, also
called saturation or intensity, refers to spectral var-
iance, and therefore to colour purity; the more mon-
ochromatic a colour is, the higher its chroma value.
Lightness, also called brightness, is correlated with
physical light intensity and refers to percentage of
white, or what is the same, position on a grey-scale
between black and white (Rowland 1979, Booth
1990). Differences in these three values among the
six visual colour categories were analysed using a
non-parametric ranked MANOVA (Conover 1981).

From the whole sample of 904 fledglings, 175 (98
males and 77 females) were later recaptured after
completion of body moult, so that sex could be
determined according to plumage characters (Sven-
sson 1992). These birds form the sample included in
the analysis. We used logistic regression to deter-
mine the variable or group of variables that predicted
more accurately the sex of the majority of birds. The
variables that we used were date (days since 1
March), length of wing, tail and culmen, width and
depth of bill, body mass, length of first and third
primary, and the five first components from a Prin-
cipal Components Analysis on the different biomet-
ric variables. We also included the interaction be-
tween the variables. The variable date could be
important because fledglings of both sexes captured
in the beginning of the reproductive season are likely
to have less than fully developed wing feathers,
increasing the probability of some males being clas-
sified as females. The different models of sex dis-
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crimination were evaluated by the use of the Akaike
Information Criterion, AIC (Akaike 1973).

In order to arrive at more reliable sexing when
using only wing length and date, we used an addi-
tional sample of 531 fledglings whose sex had been
confirmed by recapture after moult (from a total of
1210 ringed birds) captured from 1985 to 1992,
when only these two measures were obtained. The
conclusions from the 1993—-1996 sample were not
contradicted by the results from this older sample.

Results

The qualitative fledgling colour categories used in
the field by visual inspection showed significant
differences in colour saturation (chroma) and hue
values of breast and colour saturation values of back
(Ranked MANOVA Wilks' Lambda=0.40, Rao's
R=3.40, df1=30, df2=394, P<0.001) (Table 1). The
more ochreous a bird was, the higher were values of
colour saturation on breast and back , and the more
yellow was the hue on thre breast (Table 2).

Of the morphometric variables measured, wing-
length, tail-length, and length of third primary showed
significant (P<0.05) differences between the sexes
(Table 3). The five best models, according to the AIC
values, to sex Serin fledglings from logistic regres-
sion analysis of the different biometric variables,
including colour and date, are presented in Table 4.

Table 1. Results of ranked MANOVA comparing co-
lour components of brest and back feathers measured
by chromameter and estimated among six qualitative
visual categories from very greyish to very ochreous.

Jamforelse mellan brost- och ryggfjadrarnas firg-
egenskaper mdtt med en kromometer och uppskattade
med en visuell, sexgradig skala fran mycket gra till
mycket gul (rankad MANOVA).

Variable df F P
Breast Brost

Lightness valor 5.106 2 =0.09
Chroma renhet 5.106 12.97 <0.001
Hue kulor 5.106 6.28 <0.001
Back Rygg

Lightness 5.103 0.39 =0.85
Chroma 5.103 2.68 <0.05
Hue 5.103 1.27 =0.28




Table 2. Values (Mean * Standard deviation) obtained with the chromameter for the three significant (see Table
1) qualitative visual colour categories of fledgling breast and back feathers.

Véirden (medelvirde * standaravvikelse) erhdllna med kromometer for de tre signifikanta (se Tabell 1) kvalitativa
visuella firgkategorierna hos ungfaglarnas brost- och ryggfjddrar.

Breast Brost Back Rygg
Colour categories
Fdargkategori Chroma Hue n Chroma n
very ochreous 16.8+3.52 91.7£4.0 6 11.5+2.28 6
mycket gul
ochreus 12.0£2.5 89.3+3.13 37 9.4+1.68 36
gul
slightly ochreous 10.4£3.6 86.5+£5.99 29 9.9+2.03 28
svagt gul
slightly greyish 8.5+1.74 84.31£3.62 10 8.7t1.44 10
svagt gra
greyish 9.7+7.58 84.5+6.31 22 9.1+1.88 21
gra
very greyish 6.7+2.29 82.1+£7.79 8 8.3+1.29 8
mycket gra
all categories 10.744.66 86.816.66 112 9.4+1.9 109

alla kategorier

Tabel 3. Means of morphometric variables for female and male fledgling Serins. N = 77 females and 98 males.

Medelvéirden for morfologiska variabler hos honor och hanar av gulhémpling. N = 77 honor och 98 hanar:

Females Honor Males Hanar
Variable Mean SD Mean SD t P
Wing length 69.4 1.47 72.1 1.57 11.60  <0.001
Vingliingd
Tail length 47.8 1.80 49.4 1.79 5.89  <0.001
Stjcirtlingd
Tarsus length 14.0 0.59 14.1 0.54 1.22 0.22
Tarsldngd
Third primary 54.7 1.49 56.6 1.33 9.19  <0.001
3:e handpennan
First primary 6.6 0.67 6.7 0.77 0.84 0.40

1:a handpennan
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Table 4. The five best logistic regression models (orde-
red by AIC) for sexing Serin fledglings based on
morphometric variables. Wing refers to wing-length,
colour to plumage colour based on a semi-quantitative
6 values scale, date to number of days from 1 March. N
=98 males and 77 females.

De fem bdsta logistiska regressionsmodellerna (ordna-
de efter AIC) for konsbestdmning av unga gulhémp-
lingar med hjdlp av morfologiska variabler. Wing avser
vinglangd, colour fjddrarnas férg enligt en halvkvanti-
tativ sexgradig skala, date antalet dagar fran 1 mars. N
= 98 hanar och 77 honor:

AIC Model

157.917 wing colour wing*date  date
158.361 wing — wing*date  date
162.563 wing — —- date
162.672 wing colour — —
162.763 wing — wing*date = —

variables are shown in Table 5. The best logistic
regressions for sex determination were:

Sex =-0.7105*wing-length + 0.23636*plumage-
colour-0.96551*date+0.013531*wing-length*date
+50.84.

Sex = 0.84322*wing-length - 0.05616*date +
0.00075887*wing-length*date + 58.7786.

Given the predictions of sex obatined by the use of
wing-length alone, we also provide the logistic re-
gression related to this variable:

Sex = 0.94963*wing-length — 66.6431.

When we replace in each formula the specific
values for each variable of a given individual, a
positive sex value means that the bird is probably a
male, and a negative value that it is probably a
female. For example, and in the third equation,
wing-length values smaller than 70 mm will be
discriminated as females (i.e. the outputis anegative
sex value), and those larger or equal to 70 mm as
males (i.e. the output is a positive sex value).

Table 5. Percentage of correctly sexed Serin fledglings, and percentage of males and females among the correctly
sexed birds in each sample according to the logistic regression model used.

Procenten ritt konsbestimda ungfaglar av gulhdmpling samt procenten hanar och honor bland de ritt konsbestdm-
da faglarna i varje stickprov enligt den logistiska regressionsmodellen.

Model Correctly classified: sex males females n
Korrekt bestimd: kon hanar honor
wing 80.9 59 41 706
wing date 80.9 59 41 706
wing date wing*date 80.9 59 41 706
wing date wing*date colour 82.9 56 44 175
Discussion

The two models having the lowest AIC values in-
cluded (1) wing-length, colour, date, and the interac-
tion between wing-length and date, and (2) wing-
length, date, and the interaction between wing-length
and date. All other models had AIC values more than
four units higher than the best model. This difference
exceeds the minimum of 2-3 units difference con-
sidered to represent substantial improvement of
model performance (D. R. Anderson, pers.comm.).
The use of wing-length and date allowed correct
sexing of 80.9% of the fledglings. The inclusion of
plumage only increased the accuracy of sexing to
82.9% (Table 5). The predictive values of single
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Our results show that Serin fledglings are dichro-
matic, which supports ourearlier suggestion that this
dichromatism for sexing may be extended to other
species, especially cardueline finches (Borras et al.
1993). Females tend to show a greyish-brown col-
our, whereas males display an ochreous-brown plum-
age, characterized by a higher saturation (i.e. chro-
ma) of colour in back and breast, and generally a
more yellowish hue.

The use of wing length alone allowed sex discrim-
ination of about 81 per cent of Serin fledglings.
Given the easiness of measuring wing-length, and



the predictions of sex obtained by the use of this
variable alone, we think it may be reasonable to use
only this in most analyses. The inclusion of date did
not increase the percentage of correctly sexed birds.
However, and according to AIC, date (and its inter-
action with wing-length) appears in the two models
best supported by the data (Burnham & Anderson
1992). This suggests that date may be an important
variable, probably because fledgling males captured
during the first days in the season have not yet fully
developed wing feathers, which may cause a date-
dependent error. This would of course not be a
problem for females. The addition of plumage col-
our as acriterion improved sexing to 83%. However,
improvement in AIC with respect to the previous
model (wing-length, date, wing x date) was less than
the suggested 2-3 units (D. R. Anderson,
pers.comm.). The importance of colour, although
statistically significant, is therefore less than in the
Citril Finch (Borras et al. 1993).

Finally, we would like to point out the usefulness
of a digital chromameter for field measurement of
colour variables, and particularly for the validation
of visual scales. Such visual scales may then be of
more general use for most field workers, given the
high cost of the digital chromameter.
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Sammanfattning

Konsbestdamning av unga gulhdmplingar Serinus
serinus med hjdlp av drdktfirg och morfologiska
variabler

Att kunna konsbestimma ungfaglar sa snart som
mojligt efter det att de lamnat boet dr viktigt, t.ex. for
att studera hur mycket fordldrarna anstrianger sig i
varden av ungar av olika kon, ungfaglarnas sprid-
ning eller dédligheten bland unga hanar och honor.
Ofta dr detta svart pa grund av att ungfaglar av bada
konen har en likartad brunaktig, streckad fjdder-
drakt.
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Vi har dock tidigare i citronsiskans ungfageldrikt
funnit fargskillnader mellan konen. Hanarna var
mera gulbruna och honorna mera grabruna. I denna
uppsats undersoker viom det dven hos gulhdmpling-
ens ungfaglar finns en liknande skillnad som skulle
kunna anvinda vid konsbestdmning. Vi jamfor re-
sultaten med morfologiska skillnader och jamfor
ocksa kvalitativ firgbestimning med hjilp av en
visuell skala med kvantitativ firgmétning med in-
strument.

Vért material bestar av 904 unga gulhdmplingar
(EURING kod 37J) som fangats nira Barcelona mel-
lan 1993 och 1996. De dldersbestdmdes enligt Svens-
son (1992) och ringmirktes. Vi registrerade ocksa
driktfargenenligten visuell, sexgradig skala (mycket
gra, gra, svagt grd, svagt gul, gul, mycket gul) samt
miitte ldngden pé vinge, stjdrt och tars samt forsta
och tredje handpennan. Samme person gjorde alla
mitningar. Med en Minolta CR-200 kromometer
bestimde vi firgen pa brostet (112 faglar) och ryg-
gen (109 faglar). Av flera system anvénde vi det med
beteckningen CIE LCH som ger virden pa tre olika
fargegenskaper: fargton (kulor), firgrenhet (firg-
mittnad) och valor (graskala, ljushet). Av de 904
ungfaglarna dterfangades senare 175 (98 hanar och
77 honor) efter fullbordad ruggning, varvid siker
konsbestdimning kunde ske. Det dr dessa 175 faglar
som vi utnyttjar i analysen.

De variabler vi undersokte for att se vad som bst
predikterade konet var datum, ldngden av vinge,
stjdrt och culmen, nidbbens bredd och djup, kropps-
vikt, forsta och tredje handpennans lingd samt de
fem forsta komponenterna av en principalkompo-
nentanalys av de biometriska variablerna. De olika
modellerna for konsbestdmning bedomdes med hjélp
av Akaikes informationskriterium.

Vifann attde sex kvalitativa firgkategorierna som
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vi anvint vid de visuella fargbestimningarna i falt
visade signifikanta olikheter for fargrenhet och férg-
ton pa brostet och for fargrenhet paryggen (Tabell 1,
Tabell 2).

Av de morfologiska variablerna visade vingldngd,
stjdrtlingd och langden av tredje handpennan signi-
fikanta skillnader mellan konen (Tabell 3). De fem
bistaregressionsmodellerna forkonsbestimning ges
i Tabell 4. De tvd modeller som ir allra bist (lagst
AIC) inkluderar (1) vingldangd, firg, datum och
interaktionen mellan vingldngd och datum respekti-
ve (2) vinglidnd, datum och interaktionen mellan
vingldnd och datum. Alla 6vriga AIC-virden dr mer
dn fyra enheter hogre én den bidsta modellens. Det
anses att en skillnad pa 2—3 enheter ér tillricklig for
att en modell skall vara béttre &n en annan. Anvénd-
ningen av vinglingd och datum tillater konsbestdm-
ning av 80,9% av ungfaglarna. Ligger man till
dréktens firg 6kar andelen bara till 82,9% (Tabell 5).

Vi har siledes visat att hanar och honor hos gul-
hamplingens ungfaglar har olika f4rg. Honor dr mera
grabruna medan hanar dr mera gulbruna. Hanarna
har hogre fargméttnad parygg och brost och allmént
mera gulaktig fargton. Eftersom anvindning av en-
bart vingldngd resulterade i korrekt konsbestdmning
av 81% av ungfaglarna, anser vi att det i de flesta fall
racker att anvénda detta enkla matt. Inkluderingen
av datum hdojde inte procenten ritt konsbestimda
faglar, men datum upptradde i bada de bista korre-
lationsmodellerna. Detta antyder att datum kan vara
en betydelsefull variabel, troligen for att hanar som
fangats under de allra forsta dagarna efter utflyg-
ningen dnnu inte har fullt utvuxna vingpennor. Bety-
delsen av fdrgskillnader hos gulhdmplingens ung-
féglar dr, trots statistisk signifikans, av mindre bety-
delse &n hos citronsiskan.
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Migratory pattern in the genus Circus: sex and age differential

migration in Italy

MARCO GUSTIN & TOMMASO PIZZARI

The migratory patterns of Marsh Circus aeruginosus,
Pallid C. macrourus, and Montagu’s C. pygargus Harrier
were studied in spring in south-east Italy. Differences in
the time of passage during the season were found between
sexes and age classes in all three species. Adult males
showed a significant tendency to migrate earlier than
females and the latter earlier than juveniles. Also, adult
Marsh and Montagu’s Harriers passed significantly earlier
during the day than second calendar year individuals. Such

Abstract

patterns are explained in the light of the selective pressure
exerted on adults to reach the breeding territories early in
the reproductive season.
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Introduction

The Italian peninsula intersects a major passage of
trans-Saharan migrants crossing the Mediterranean
Sea during spring (Spina et al. 1991, Massi et al.
1992). Spring migration is characterised by different
times of passage of males and females in many bird
species. That adult males move earlier in the season
than females and young birds has been observed in
many passerines (Pettersson et al. 1990, Magnani et
al. 1991, Wood 1992) and raptors (Newton 1979,
Kjellén 1992). Such a pattern has also been observed
in several raptors in different peninsulas along the
Mediterranean coast (Thiollay 1975, 1977, Baghino
& Leugio 1990, Shirihai & Christie 1992), where
they concentrate in order to avoid crossing the open
sea (Cramp & Simmons 1980). This is particularly
evident for some species of the genus Circus (New-
ton 1979, Cramp & Simmons 1980, Shirihai &
Christie 1992). On the other hand, although these
species are known to migrate throughout the whole
day (Spaar & Bruderer 1997), no circadian differ-
ence has been reported in the time of passage be-
tween sexes and age classes.

The migratory pattern of three species, Marsh
Circus aeruginosus, Pallid C. macrourus and Mon-
tagu’s C. pygargus Harrier, were studied, and both

seasonal and circadian sex and age specific patterns
of passage were investigated.

Study area and methods

The study was carried out in south-east Italy, on the
south Adriatic coast, 5 km south of the town of
Otranto (40°06'N—18°30'E), about 700 m. from the
Mediterranean Sea. Good visibility of the passing
raptors was achieved offshore and inland from the
viewpoint. The survey was carried out in spring
1989 over three periods: 10-20 March, 6—-16 April,
7—-19 May, in total 291 hours of observation. One to
three observers surveyed the area using binoculars
10x40 from 1-2 hours after sunrise until 1 hour after
sunset.

Since the majority of the birds passed in a “corri-
dor” (Kjellén 1992) around the observation point,
the use of telescopes was unpractical and unneces-
sary. The day was divided in four quarters (7-9 a.m.,
10-12 noon, 1-3 p.m. and 4-6 p.m.). Harriers were
sexed and aged in adults (Euring code: 6) and second
calendar year birds (Euring code: 5). For some
individuals it was not possible to determine sex, age
oreven the species. These birds were not included in
the analysis. The proportion of undetermined birds
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(with respect to age and sex) varied from 11% in the
Marsh Harrier to 3% in the Montagu’s Harrier and
5% in the Pallid Harrier. In April, 9% of female
Montagu’s/Pallid harriers were undetermined, where-
as in May some birds were left undetermined due to
possible confusion between juvenile and adult fe-
male plumages (Shirihai & Christie 1992). The data
have been subjected to statistical analysis using >
tests.

Results

Seasonal patterns of migration

In total 323 individual Marsh Harriers were ob-
served, of which 15% were adult males. A highly
significant difference was found between the time of
passage of adult males, adult females and first-year
birds (x*=184.85, P=0.001; Figurela). Adult males
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Figure la-c. The seasonal pattern of migration of male, female
and Ist year Marsh, Pallid and Montagu’s harriers.

Flyttningsmonstret under sdsongen for hanar, honor och
ungfaglar av brun kéirrhok, stipphok och ingshék.
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passed significantly earlier in the season than did
females (y?=3.9, P=0.05) and the latter passed earli-
er than juveniles (x*>=161.1,P=0.001). Overall, 36%
of the adult males were seen in March, 62% in April,
and none in May.

Seventy-two individual Pallid Harriers were ob-
served, of which 3 (4.17%) were adult males. A
highly significant difference was found in the pas-
sage time of adult males, adult females and first-year
birds throughout the season ()*=96.93, P<0.001;
Figure 1b). All male Pallid Harriers passed in March,
while the passage of females was concentrated in
April (63%) and decreased in May (37%). Most
(96%) juvenile birds were recorded in May.

Overall, 132 individual Montagu’s Harriers were
recorded passing and adult males accounted for ca
20% of the total numbers passing. In this species no
difference in the period of passage was found be-
tween adult males and females.

Both sexes showed their main passage in April
(the median of passage, 12 April, was not statistical-
ly different between sexes). However, the passage of
juvenile Montagu’s Harriers was significantly later
than the passage of adults (}*=58.42, P=0.001; Fig-
ure 1c¢).

Circadian patterns of migration

The passage of adult Marsh harriers was significant-
ly concentrated within the first 5 hours after sunrise
(males: y*=48.4, P=0.001; females: x*=18.50,
P=0.005; Figure 2). This trend was not significant in
first-year birds ()*=6.6, N.S.). Similarly, Montagu’s
Harriers which migrated in April (mainly adults)
migrated significantly earlier in the day than indi-
viduals passing in May (mostly juveniles; x*=10.32,
P<0.05; Figure 2). No differential pattern was ob-
served between adult males and adult females in
April (%*=0.22, N.S.) There was no significant dif-
ference between Pallid Harriers observed in April
(mainly adult females) and May (mainly first-year
birds; %*=2.27, N.S. Figure 2); or considering circa-
dian differences of adult female passage in April and
May (x*=0.28, N.S.).

Discussion

The proportion of adult male Marsh and Montagu’s
Harriers that was observed is consistent with the
adult sex ratio recorded for these species during
spring migration (Shirihai & Christie 1992). On the
other hand, the unusually low number (Shirihai &
Christie 1992) of adult male Pallid Harriers could be
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Figure 2. The circadian pattern of migration of male, female
and 1st year Marsh harriers, female and Istyear Pallid harriers
and male, female and 1st year Montagus harriers from March
to May. The day is divided in four periods (7-9 a.m., 10-12
noon, 1-3 p.m. and 4-6 p.m.).

Flyttningsménstret under dygnet for hanar, honor och ungfag-
lar av brun kérrhok, honor och ungfaglar av stipphok samt
hanar, honor och ungfaglar av dngshdk fran mars till maj.
Dagen har delats i fyra perioder (kl. 7-9, 10—12, 13—15 och
16-18).

explained by the lack of observation from 22 March
to 5 April, which might have biased the data. Never-
theless, it is possible that relatively few adult males
cross Italy due to the eastern breeding distribution of
this species (Cramp & Simmons 1980). Thus, it is
unlikely that this lack of data would have affected
the proportion of age and sex classes.

Seasonal differential migration of age classes and
sexes was observed in the three species of harriers,
most clearly in the Marsh and the Pallid Harrier in
which early movements of adult males were fol-
lowed by adult females and eventually by first-year
birds. This pattern of differential migration has also
been observed in Israel for these species (Reuven
1996). However, seasonal differential migration of
the two sexes does not confirm previous information
according to which adult Pallid Harriers arrive at the
breeding territories already paired, implying that
males and females tend to migrate together (Cramp

& Simmons 1980). On the other hand, it can be
argued that most raptors are found paired when first
seen at the breeding areas (Newton, pers. comm.).
Adult Montagu’s Harriers passed earlier than juve-
niles did but no difference was noted between adults
of the two sexes. This pattern of age related differen-
tial passage is somehow mirrored in the autumn
migration in many migrant raptors (e.g. Newton
1979, Kjellén 1992), including harriers (Kjellén
1992).

Generally, adults tended to migrate in the first
hours of the day. This pattern was particularly evi-
dentin the Marsh Harrier (especially females), which
concentrated in the first quarter of the day in March
and April, when adults passed, as well as in the
Montagu’s Harrier.

Because harriers can alternate between soaring-
gliding and flapping gliding flight styles they are
more independent of environmental conditions (e.g.
thermal updrafts) than purely soaring raptors and
can migrate throughout the whole day (Spaar &
Bruderer 1997). Marsh Harriers, in particular, are
known to make use of flapping-gliding flight to start
migrating in the first hours before sunrise when
thermal updrafts are scarce or weak (Spaar & Brud-
erer 1997).

According to Newton (1979) and Elkins (1988)
meteorological conditions have a greater effect on
the migratory movements of first-year birds which
therefore migrate more slowly and later than adults.
Moreover, the costs of late arrival to the breeding
territories and consequential delayed breeding might
be very high in some migrating harrier species
(Simmons et al. 1986). Thus, it is probable that
juveniles, not yet sexually mature, are not under the
selective pressure of the adults to move early in the
season and during the day to reach breeding territo-
ries as soon as possible. On the other hand, an early
arrival allows adult males to settle in better territo-
ries (Newton 1979) and adult females to obtain
mates of better genetic quality, in better conditions
and/or with better territories (e.g. Alatalo et al.
1990), through assortative mating (Hedenstrom 1987,
Johnstone et al. 1996).
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Sammanfattning

Flyttningsmonster hos kdrrhokar: tidsmdssiga
kons- och aldersskillnader i Italien

26

Hos manga faglar rader en tidsméissig skillnad i
flyttningstid mellan kons- och/eller élderskatego-
rier, ddr hanar normalt anlinder fore honor fran
varflyttningen till hickningsomradet och gamla fag-
lar anldnder fore ungfaglar. I denna studie alders-
och konsbestimdes passerande kérrhokar vid en
stricklokal i SE Italien (ca 5 km S Otranto, 40°06°N,
18°30’E) varen 1989. Rikningarna genomfordes
10-20 mars, 6-16 april och 7-19 maj, med en
sammanlagd observationstid pa 291 timmar.

Hos brun kirrhok passerade adulta hanar tidigare
an adulta honor (Figur la; ¢*>= 3.9, P= 0.05) och
adulta honor passerade fore unfaglarna (Figur la;
¢*= 161.1, P= 0.001). Samma monster fanns hos
stapphok (Figur 1b), men betydligt ldgre andel ut-
gjordes av adulta hanar (4%) jamfort med brun
kérrhok (15%). Hos dngshoken var 20 % av totala
antalet strickare adulta hanar. Det fanns emellertid
inte ndgon tidsskillnad i passage mellan adulta hanar
och honor av dngshdk, men ungfaglarna passerade
senare dn adulterna (Figur 1c).

Observationerna delades in i fyra tidsintervall (I:
kl.07-09,1I: k1. 10-12, 1IT: k1. 13—15,IV: kl. 16-18).
Passagen av adulta bruna kérrhokar var koncentre-
rad till dagens fem forsta timmar (Figur 2), men
trenden var inte signifikant hos ungfaglarna. Hos
dngshok passerade faglarna tidigare pa dagen i april
jamfort med maj (Figur 2), men det var ingen skill-
nad mellan konen. Hos stipphoken fanns inga statis-
tiskt belagda skillnader i dagsrytm (Figur 2).

Proportionen adulta hanar hos brun kdrrhtk och
dngshok verensstimmer vil med data fran varflytt-
ningen pa andra lokaler (jmf. Shirihai & Christie
1992). Relativt firre adulta stipphokhanar observe-
rades emellertid i var studie jamfort med en strick-
studie i Israel, vilket kan bero pa artens ostliga
utbredningsomrade och att adulta hanar darfor taren
Ostligare rutt pa varflyttningen. Anledningen till de
sdsongsmassiga skillnandernaipassage mellan kons-
och éldersgrupperna kan bero pa hogre grad av
konkurrens bland adulta hanar att erhalla hdcknings-
revirav hog kvalitet, och tidigt anldndande individer
far en konkurrensmissig fordel jamfort med honor
och ungfaglar. Detta giller sannolikt dven adulta
honor till en storre grad dn ungfaglar, som inte alls
héckar som ettaringar.

Varfor faglarna i storre utstriickning observerades
tidigt pa dagen kan forklaras av att kiirrhokar flyttar
med aktiv flykt pa lag hojd tidigt pA morgonen och
ar da ldttare att upptidcka dn senare pa dagen da
termik utnyttjas.
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Field choice of staging Greylag Geese Anser anser in relation to
changes in agriculture in South Sweden

LEIF NILSSON & HAKON PERSSON

The Greylag Goose Anseranserhas increased markedly in
South Sweden inrecent years. During 1985-1996 the field
choice and local distribution of post-breeding foraging
Greylag Geese was studied in an inland breeding area
(with marked changes in land-use), and in a coastal area
(with small changes in land-use) used by the same popu-
lation. During late summer the geese gathered into one or
two major flocks in the lake area and one or a few flocks
inthe coastal area. In the first years, geese in the inland area
only made short feeding flights to crop fields close to the
roosts, but with the introduction of large set-asides close to
the roosts feeding flights were extended; the average
distance increased threefold at two roosts and fivefold at a
third. In the last year of the study, the fields close to the
roost were again grown with cereals and the geese returned
to their old pattern. The preferred feeding areas in the lake
area were stubble fields and the geese started to leave the
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area when fields were ploughed. When available, peas
were a preferred food before the harvest of cereals. In the
first years of the set-aside programme, some set-asides
were highly preferred early in the season. During the first
years, relatively few geese used the coastal area, mainly in
late autumn, but increased markedly in importance during
the study period, whereas only a slight increase was found
in the lake area. During the study period the Greylags in the
coastal area established the new habit of feeding on sugar
beet spill.
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Introduction

The Greylag Goose Anser anser started to breed in
south-western Scania, southernmost Sweden in the
late 1960s, after being absent since the nineteenth
century. Arapid increase started in this population in
late 1970s and early 1980s, as in other parts of
Europe (Nilsson 1982, 1995, Fog et al. 1984). This
led to the appearance of large post-breeding flocks at
different sites in South Sweden leading to increased
crop damage.

In 1984, a Nordic Greylag Goose project was
started by the Nordic Council for Wildlife Research
(NKV) to study the migration patterns of Greylag
Geese from the Nordic countries by means of neck-
banding (Andersson et al. in prep.). Other aspects of
their ecology, such as field choice, survival, breed-
ing performance etc. were also studied on the neck-
banded population in Scania (Nilsson & Persson
1992, 1994, 1996). As the Greylag Goose, like other
staging goose species, depends on agricultural land

during the non-breeding season, a detailed study was
undertaken in SW Scania during 1985-1987 to elu-
cidate their utilisation of agricultural areas during
the post-breeding period (Nilsson & Persson 1991,
1992, Persson 1989).

During the last years of the eighties and the first
years of the nineties large areas of agricultural land
in southern Sweden were set aside or experienced a
marked change in land use as a part of the Swedish
agricultural policy. In our 1985-87 study area, the
proportion of land offering the geese high quality
food during late summer and autumn (i.e. peas and
cereals) decreased with about 75% between 1985
and 1995, whereas areas outside the study area but
within flying distance from the roost were not in-
cluded in the change programme to the same extent.
A new study was therefore undertaken during 1994
and 1995 in order to evaluate how the changes in
agriculture since the 1985-1987 study influenced
the local distribution and habitat utilisation of the
Greylag Goose population.
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In this paper, we analyse field choice of post-
breeding foraging Greylag Geese in south-western
Scania, especially in relation to changes in agricul-
ture. The 1994-96 study of field choice was extend-
ed to cover an alternative feeding area at the coast at
Foteviken. Moreover, changes in numbers of stag-
ing Greylag Geese in SW Scania during 1985 to
1995 were studied. Eventually, the study was ex-
tended to include 1996 as several large set-asides
close to the roosts in the 1985-87 study area were
once more used for growing of wheat.

Figure 1. Feeding areas used by Greylag Geese in the lake area
(hatched) in 1985-1990 (A) and in 1991-1995 (B) and in the
Foteviken area 1987-1996 (C). The heavy line in A and B
denotes the border of the intensive study area (central area)
1985-1987 and 1994-1996. Woodland areas are especially
marked out on the maps, whereas agricultural areas are left
open. In map C, A —E denote different night-time roosts. The
geographical position of the study areas is shown in map D.

Grdgdssens fodosoksomraden i sjoomradet (snedstreckat)
1985-90 (A) och 1991-95 (B) samt i Foteviksomrddet 1987—
1996 (C). Den grova linjen i A och B anger grénsen for det
centrala specialstuderade omradet 1985-87 och 1994-96.
Skogsomradena har markerats pa kartorna, medan jordbruk-
somradena ldmnats omarkerade. I karta C anger bokstiverna
A-E anger olika nattplatser: Omradenas geografiska liige ses
pa kartan D.
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Study area

The study was undertaken in two areas in south-
western Scania: the inland Borringe area around the
Lakes Borringesjon, Klosterviken, Havgardssjon
Fjillfotasjon, Yddingesjon and Bjorkesédkrasjon, i.e.
the central area for this Greylag Goose project (for a
general description see Nilsson & Persson 1992,
1994) and the Foteviken area, a shallow bay at the
westcoastof Scania, about 30 —40 kms from the lake
area (Figure 1). The eutrophic lakes are situated in an
agricultural area and are all important breeding and
roost sites for the species (Nilsson & Persson 1994).
The number of breeding pairs in this area increased
from 40 in 1979 to 530 in 1994 and 1995 (Nilsson
1995), with a slight decrease in 1996 (495 pairs).
Foteviken is an important roost in late summer and
autumn. The bay is surrounded by grazed meadows
and there are also some grazed islands in the area.
Inland from Foteviken, there are vast agricultural
areas.

In 1985 and 1986, fields close to the roosting lakes
in the Borringe area (Figure 1) were mainly used for
cereal crops (markedly dominated by wheat and
barley), with only small areas of other crop types
such as peas (Figure 2). Some changes in land-use
were apparent already in 1989, when the total area of
cereal was below 60% and the first set-asides were
noted in the main study area.

In 1994 and 1995, the Borringe area was markedly
dominated by set-asides, in all covering 52 and 35%
of the agricultural area (890 and 1170 km?, respec-
tively) close to the lakes. Only small areas with
wheat and barley could be found in the former study

WSet-aside
#Seed grass
MGrass
ORape
SPeas
GRye
H0ats
@Barley
OWheat

1985 1986 1987 1994 1995 1996

Figure 2. Available field types (per cent of total area) for the
geese in the central area at Borringe in 1985-1987 and 1994—
96.

Tillgdngliga filttyper (i procent av totalarealen) for géissen i
den specialstuderade delen av Bérringeomrddet 1985-87 och
1994-96. Filttyperna dr uppifidn och ner: tiéida, frogrds.
grds, raps, drtor, rag, havre, korn och vete.
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area. Large parts (>50%) of the set-aside areas close
to Lake Borringesjon were used for extensive cattle
grazing. These areas were used for cereals until
1991. During late summer and autumn 1992, these
fields were covered by wheatregrowth from the crop
of the year before. The wheat was ripening in thin
stands, forming suitable goose feeding areas. Simi-
larly, some set-asides with other crops temporarily
formed good feeding opportunities for the geese, as
when oats was grown on the set-aside at Borringe to
provide green fodder for the cattle in 1995. The
proportion of the tilled area offering high-quality
food for the geese (peas and cereals) was reduced by
75% between 1985 and 1995 (Figure 2). Areas
within flying distance (i.e. up to 10 — 12 kms) from
the roosts but outside the old study area were not in
the same way affected by the set-aside programme,
still offering extensive areas with cereal stubbles
during late summer and autumn.

In 1996, some large set-asides next to Lakes
Borringesjon, Klosterviken and Havgardssjon (226
ha =20% of the study area) was once more used for
cereal crops (wheat). By that, we got a situation
similar to that we had during our first study period,
1985-1987.

AtFoteviken (Figure 1), the geese roost in the bay
proper or on a number of small islets, from which
they perform feeding flights to the agricultural areas
to the east. Close to the coast and on the peninsula,
there are extensive areas of shore meadows used for
grazing by cattle and horses. The remaining area is
aflatcoastal plain used for agricultural purposes, the
main crops being cereals, covering about 60 to 70%
of the tilled area (Figure 3). Another important crop
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Figure 3. Available field types (per cent of total area) for the
geese in the Foteviken area in 1994-1995.

Tillgangliga filttyper (i procent av totalarealen) for géissen i
Foteviksomradet 1994-95. Fiilttyperna dr uppifran och ner:
triida, frogrds. grds, raps, drtor, rag, havre, korn och vete.



in this area is sugar beet, covering about 20% of the
acreage. Smaller areas of other crops are also to be
found, such as peas. No specific studies of field
choice and distribution of different field types were
undertaken during the years 1985-87, but there were
no drastical changes in land use over the years.

Methods

In 1994 and 1995, field-work in the lake area and at
Foteviken was undertaken in the same way as in the
lake area in 19851987 (Nilsson & Persson 1992),
i.e. the areas were visited about two times a week
from the first days of July until the geese left in
October (the lake area) or November/December
(Foteviken). In 1996, the areas were covered week-
ly. Counts were undertaken at the roosts and the
feeding flights were followed to locate the feeding
grounds used. The areas were closely searched to
locate all feeding flocks.
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Field types were mapped before harvest and any
changes in the state of the fields (such as harvest,
ploughingetc.) were recorded in connection with the
search for feeding geese. The mapped area covered
1200 ha in the lake area and 3900 ha at Foteviken.

During 19881993, i.e. in the years between the
intensive studies in the lake area, regular counts of
staging geese in the lake area and at Foteviken were
undertaken from late July until the geese left in
autumn. Counts were also undertaken at Foteviken
in 1985-1987. In connection with counts and checks
for neck-banded Greylags in the study areas, field
choice was regularly noted. This data set give a
general idea of the choice of feeding areas during
those years, even if all feeding geese were not
localised.

The utilisation of different field types is given as
number of goose-days (GD). GD are estimated as
follows : GD = -Y, (mean of the counts on two
days)*(the number of counts between the two days).
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Figure 4. Weekly totals of Greylag Geese in the lake area (filled bars) and at Foteviken (open bars) in July — December, 1993—

1996.

Antalet gragiiss i sjgomrddet (fyllda staplar) och Foteviksomradet (ofyllda staplar) Juli — December 1993-96 redovisat per

veckobasis.
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Results
Occurence of Greylag in late summer and autumn.

When counts started in early July, the total number
of Greylag Geese in the lake area amounted to about
1000 individuals in the years 1993-1996 (Figure 4),
whereas numbers at Foteviken in 1994 and 1995
were a few hundred and somewhat higher in 1996
(counts started later here in 1993).

In 1993, numbers in the lake area showed quite
small fluctuations around a level of about 1000
individuals before the geese started to leave, where-
as in the other years, numbers peaked at about 4000
in late July or early August, then showing lower
numbers until the geese left the lakes in late Septem-
ber or early October in 1994 — 1995. At Foteviken,
there was a gradual built-up in numbers during late
summer and early autumn, the highest counts in
1994-1996 being found when the geese had left the
lake area. In 1993, the picture was totally different
with high numbers of Greylag Geese at Foteviken
already in August. Due to mild weather in November
and early December 1996, the Greylag Geese re-
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Figure 5. Number of goose-days on a monthly basis for
Greylag Geese in the lake area and the Foteviken area in
August-November 1985-1996.

Antalet gasdagar per manad for gragdssen i sjgomrddet och
Foteviksomradet i augusti — november 1985—1996.
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mained in the area in high numbers for a longer
period than in previous years.

In general, the lake area was more utilised by
Greylag Geese than Foteviken until 1991, but from
that year we noted a very marked increase in the
utilisation of Foteviken (Figure 5). The utilisation
level in the lake area was remarkably similar be-
tween 1990 and 1995, only varying between 120,000
and 133,000 GD with the exception of 1991 and
1993, when much lower figures were obtained.

The monthly utilisation of the two study areas
differed among years (Figure 5). In the lake area, the
variation was moderate during the first six years, but
marked variations occurred among the last six, espe-
cially in August (July data are missing except for the
last years). At Foteviken, the monthly pattern in
general showed slight variation between years. It
may, however, be noted that October showed a
marked expansion during the last three seasons and
that the utilisation rate for August the same three
years was lower than in the preceding years, being
coincident with a higher rate of utilisation of the lake
area during the same time.

Utilisation of different roosts

In the lake area, flocks of Greylag Geese appeared at
all breeding lakes during July, when families gather
into flocks and are joined by non-breeding birds
returning from moult elsewhere. In August, the
smaller flocks usually merged into larger flocks and
daytime roosting was generally restricted to Lakes
Klosterviken, Borringesjon and Bjorkesakrasjon.
The same lakes were used at night when also Fjill-
fotasjon is utilised. Generally, the flocks at Lakes
Klosterviken and Borringesjon can be considered as
one unit, since there was a lot of exchange between
Lakes Borringesjon, Klosterviken and Bjorkeséakras-
jon.

Some changes in use of the lakes as daytime roosts
occurred between the two intensive study periods
(Figure 6). Lake Klosterviken was much less used as
a roost compared to Lake Borringesjon during the
latter period than during the first period.

Feeding areas

During 1985-1987, Greylag Geese in the lake area
were more or less fully restricted in their feeding to
fields within the main study area (Figure 1a). They
were only occasionally found outside this area,
feeding west or southwest of Lake Borringesjon.
The field southwest of Lake Borringesjon was a pea
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Figure 6. Percentage utilization of the different lakes in the

lake area by roosting Greylag Geese in 1986-1987 (A) and
1994-1996(B), respectively.

Gragdssens procentuella utnyttjande av deolika sjoarna i
sidomrdadet som dagrastlokal 1986-87 (A) respektive 1994—
96 (B).

field, which was utilised by geese roosting in both
Lake Klosterviken, Lake Borringesjon and Lake
Bjorkesékrasjon. Most of the time, also geese roos-
ting at Lake Bjorkesakrasjon were feeding in the
area around Bdrringe.

The picture was totally different during 1994-96
(Figure 1b). Fields in the Borringe area were still
used, but to a much lower extent and not in all years.
A constant decrease in the utilisation rate was no-
ticed for the set-aside areas east of Lake Borringes-
jon. Instead, the geese flew to feeding areas more
distant from the roosts, and the central area account-
ed for only about 6 % of the goose-days after the
families had fledged in 1994 and 30% in 1995. In
1994, the feeding within the central area only oc-
curred during the early part of the season, whereas it
was concentrated to certain periods in 1995, related
to the availability of newly harvested fields close to
the roosts (Figure 7).

To compensate for reduced feeding opportunities
in the central area geese from Lake Borringesjon
extended their feeding flights to the south, south-
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Figure 7. Weekly totals of Greylag Geese feeding inside (filled
bars) and outside (open bars) the special study area at Borringe
during the autumns 1994-1996.

Antalet gragdiss som fodosékte inom (fyllda staplar) respekti-
ve utom (ofyllt) specialundersékningsomradet vid Borringe
under hostarna 1994-96.

west and west of the lake, where large fields with
cereals were still to be found and which accounted
for nearly 50% of the goose-days in 1995, when all
areas outside the central area was checked for feed-
ing geese.
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The most marked shift in the lake area was noted
for geese using Lake Bjorkesédkrasjon as a roost. In
the first period, they fed in the Borringe area south-
west of the lake, whereas in 1994 and 1995, they
were almost all feeding north and north-west of the
lake.Inall,in 1995,21% of all goose-days in the lake
area were recorded on these fields to the north.

As a consequence of the change in feeding areas,
the feeding flights in 1994—-1995 were much longer
than in 1986-87 (Figure 8). During the first study
period, geese from Lakes Klosterviken and Borrin-
gesjon only had to fly about one km from the roost
to feed on stubble fields, whereas in 1995, only 35%
did such short flights, most geese flying three kms.
Geese from Lake Bjorkesdkrasjon always had long-
er flying distances to their feeding areas, but they
were extended from less than four km in the first

Bjérkesakrasjon

Kms from Roost

Borringesjon + Klosterviken

I(]: . |_|

1 2 3

4 5 6 7 8 9 10 1 12
Kms from roost

Figure 8. Distances to feeding areas (stubble fields) for Grey-
lag Geese roosting at Lake Bjorkesakrasjon and Lakes
Borringesjon+Klosterviken, respectively, during 1986-1987
(filled bars) and 1995 (open bars) as per cent of all geese
counted in the feeding areas on complete surveys of the
respective areas.

Avstand mellan dagrastlokal och fodosoksomrade (spann-
malstubbar) for gragdss fran Bjorkesdakrasjon respektive Klos-
terviken-Borringesjon under 1986-87( fyllda staplar) och
1995 (ofyllda staplar) i procent av totala antalet géss i
respektive fodosdksomrade.
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period to between 8 and 12 km in the latter period.
Geese feeding on other preferred crops such as peas
during early season made longer feeding flights, e.g.
in the latter period 11 km to a pea-field south-west of
Lake Borringesjon. The very same field was also
used by a flock from Foteviken, a distance of about
20 km.

In 1996, 40% of the goose-days for feeding Grey-
lag Geese in August were recorded within the central
area (Figure 7). No detailed observations of feeding
flights were undertaken during the early part of the
season, but the pattern seemed to be similar to 1995.
The wheat crops on the large former set-asides close
to Lake Borringesjon were harvested in early Sep-
tember and for the following month, until ploughing
made the fields unavailable, most feeding in the lake
area was undertaken here.

For the Foteviken area, we have no data to eluci-
date the detailed choice of feeding areas during the
first years of the study. Generally the geese have
been found on a vast number of fields, normally with
maximum distances of 5 — 8 kms from the daytime
roost, but sometimes up to 20 km (see above).

Field choice

In July, the field-choice by the Greylag Geese varied
markedly among years (Figure 9), much dependent
on availability. Grassland was used in most years,
but in one year set-aside dominated, whereas unhar-
vested cereals were much used in another year when
a suitable field was available close to one of the
roosts. Peas were preferred in two years, 1989 and
1995, when long feeding flights were undertaken to
reach such fields. Seed-grass was used in July 1995.

In August, peas dominated the field choice in the
study area during 1985-1987. Later, the growing of
peas decreased markedly in the area and few fields
were available. From 1988 and onwards stubble
fields dominated the field choice in the lake area
with the exception of August 1991, when most
feeding took place on a set-aside field with wheat
regrowth. When comparing with the first three years,
it must be remembered that the seasons from 1988
were much earlier than the seasons before and the
harvest of cereals often started in late July or at least
in early August. In September, stubble fields domi-
nated more or less completely but in some years
newly-sown cereals were also used by the geese.
Taking into account that 1996 was a late season the
choice of field types was similar to previous years.

At Foteviken, detailed data were available for the
last three seasons. In July, the picture varied between
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Figure 9. Field choice (as per cent of goose-days) for Greylag
Geese in the lake area in July —September 1985-1996. No data
available for July in the years 1985-1988 and 1996.

Fiiltval ( i procent av antalet gasdagar) for gragdss i sjoom-
rédet manaderna juli — september 1985-1996. Fullstindiga
uppgifter saknas for juli cren 1985-88 och 1996. Fiilttyperna
dr uppifran och ner i juli: frogrds, trida, grds, spannmals-
stubb, oskérdad spannmdl och drtor; i augusti: trida, grds,
spannmdlsstubb och drtor; i september: raps, trida, nysddd,
spannmdl, spannmalsstubb och drtor.

years. In 1994, the flocks were seen feeding on
unharvested sugar beet and on rape, but from harvest
they were found on stubbles, mostly barley (Figure
10), whereas they used stubbles and unharvested
cereals in 1995. In July 1996, peas were preferred
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Figure 10. Field choice (as per cent of goose-days) for Greylag
Geese in the Foteviken area in July — November 1994-1996.

Filtval (i procent av antalet gdsdagar) for gragiss i Foteviks-
omradet manaderna juli —november 1994 — 1996. Filttyperna
dr uppifran och ner: sockerbetor, drtor, raps, nysadd spannmdl
och spannmalsstubb.

and some flocks were found flying long distances
(up to 20 km) to feed on this crop. Occasionally, the
geese were feeding on unharvested barley.
Stubbles completely dominated in August and
September in all three years, whereas the absolutely
dominating field type in October and November was
sugar beet. Small scale feeding on leaves and the
upper part of the root of unharvested sugar beet was
seen on different localities all through 1994. Even if
important parts of the sugar beet fields were harvest-
ed, no less than 65% of the geese were feeding on
unharvested beet in October 1994, whereas the rest
used spill from the harvest. This feeding habit was
also rarely seen in 1995, but not in 1996.
Although no systematic detailed data on field
choice were collected at Foteviken during the late
eighties, we know that sugar beet was not used
before 1987. After 1987 the use of sugar beet spread
rapidly among the geese, and from 1990 the majority
was feeding on sugar beet fields in late autumn.

Discussion

The increased utilisation of the two study areas
during the post-breeding period over the years 1985—
1996 reflects to a great extent the increase of the
number of breeding pairs in the lake area (cf. Nilsson
1995). Temporary setbacks, three in each study area,
coincided with the four winters exposing the birds
using the (formerly) main wintering area of Scanian
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Greylag Geese in south-western Spain for the high-
est hunting pressure during the period 1984/85-
1993/94 (Persson 1996a). High hunting pressure in
the Guadalquivir Marismas has a pronounced nega-
tive effect on both survival and productivity (Nils-
son & Persson 1996, Persson 1996a). In view of this,
itis surprising that no setback was recorded in 1995,
as 50% of the population wintering in southern
Spain died due to shooting during the 1994/95 win-
ter (Persson 1996b). One reason for the missing
setback might be that the proportion of the breeding
population wintering in the Netherlands now is so
large that their higher survival and productivity
(Nilsson & Persson 1996) fully compensate for abad
winter for those wintering in Spain.

The longer distances flown between roost and
feeding areas in the mid-1990s compared to the mid-
1980s may be partly an effect of a population in-
crease and partly due to the fact that many of the
fields next to the roosts that earlier were used for
cultivation of cereals and peas now were set-asides.
Such an increase in flight distances in relation to a
population increase has earlier been recorded in
Scotland (Bell 1988) and was expected in Scania
(Nilsson & Persson 1992). A direct result of the
longer flight distances is an enhanced daily energy
expenditure as bird flight is energy consuming.
However, as the geese use only a minor part of the
day for feeding in autumn (Nilsson & Persson 1992),
it ought to be possible for them to compensate for the
increased energy expenditure by using more time for
feeding.

Roosting conditions are important to take into
account when studying field choice, as geese are
prepared to fly longer distances to reach high-rated
roosts than low-rated ones (Nilsson & Persson 1992).
Better roosting conditions are very likely a satisfac-
tory explanation to why the average flight distance
was much longer at Lake Bjorkesakrasjon than at
Lakes Borringesjon and Klosterviken.

The main consequence for the geese of set-asides
was that they had to fly much longer after the cereal
harvest to reach their feeding grounds; the average
distance increased threefold at Lakes Borringesjon
and Klosterviken and fivefold at Lake Bjorkesakras-
jon between the mid-1980s and the mid-1990s. The
longer distances were apparently not an effect of a
local population increase, because in September, the
main month for stubble feeding, the total number of
goose-days in the lake area was surprisingly stable
from year to year, over the whole study period (until
1996). In another respect, however, it can be regard-
ed as an effect of increased population size. In the
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first years of this study, the geese could get shorter
flight distances by a change from the lake area to the
Foteviken area ( Nilsson & Persson 1992), but after
the large increase in numbers in the latter area, they
canno longer achieve such an advantage by achange
of gathering area.

The importance of good feeding areas close to the
roost was clearly demonstrated in 1996, when the
large set-asides close to Lake Borringesjon were
once more used for growing wheat. This led to ahigh
usage of the geese after the harvest and a marked
increase in the total number of goose-days for the
lake area in this year, with a corresponding decrease
in the usage of Foteviken during the same part of the
season.

Greylag Geese staging in western Europe have
been reported to select stubble fields both in Den-
mark and the Netherlands (Dubbeldam 1978, Mad-
sen 1985, Voslamber 1989), where the Scanian geese
stage on migration, but also in Scotland (Newton &
Campbell 1973, Bell 1988). They have also been
reported to feed on a number of other food items,
including clover, seed-grass, rice, winter wheat seed-
lings, rape, potatoes, carrots and sugar beet (Hudec
1973, Newton & Campbell 1973, Dubbeldam 1978,
Fog 1982, Havlin 1986, Dick 1988, van der Reest
1988, Voslamber 1989). Naturally, various under-
ground storage organs of marsh plants, such as
Scirpus tubers (Ouweneel 1981, Amat 1986, 1995),
are important food items for the species. Also in
Scania, Greylag Geese were found to feed on a
variety of food items during the post-breeding sea-
son.

Remnants of sugar beet has become an important
late-autumn food in the Foteviken area, where it is
grown on large areas. It seems likely that the geese
learned to utilise this food item in the Netherlands,
as sugar beet has been used since long in that country
(Ouweneel 1981, Dubbeldam & Poorter 1982, Vo-
slamber 1989). The disproportionate increase in
number of goose-days for the Greylag Goose at
Foteviken in October might be seen in relation to the
utilisation of this new food source in later years, a
trend predicted by Nilsson & Persson (1992).

Changes in farming practice in southern Sweden
during the last decade have, on the whole, changed
the feeding conditions for the Greylag Goose. In
1980s, the geese could feed on ripening peas close to
the roosts during three or four weeks before the
cereal harvest started (Nilsson & Persson 1992).
Effects on the geese of the taking away of this food
source are difficult to elucidate, but Greylags that
fed on peas arrived, on average, earlier to their



winter quarters in south-western Spain than those
that had no access to this food resource (Persson
unpubl.). Peas are still grown to some extent in
south-western Sweden, but in most cases far from
any roost. Moreover, they are no longer accessible to
the geese until after harvest due to a change of
variety recently. The long distances flown by Grey-
lags to reach such fields today, up to 20 km in this
study, demonstrate how highly preferred this pro-
tein-rich food is by the geese. Seed-grass and unhar-
vested cereal can locally offer the geese an accepta-
ble alternative for the peas. Otherwise, they have to
continue with grazing and seed-stripping until the
first cereal stubbles are available. However, during
the rest of the post-breeding season, from the start of
the cereal harvest until the geese leave Sweden on
autumn migration, the geese have been much less
affected. In late autumn, the feeding situation is
actually much better today than earlier, owing to the
fact thatalso the Greylag Goose has learned to utilise
sugar beet.

By way of conclusion, it must be stressed that we
restricted our study to those changes in farming
practice that were easily observable in the field. As
noted above for the peas. the change from one
variety to another may affect the feeding conditions
of the geese much more than a shift from one crop to
another. Effects of plant breeding, improved har-
vesting methods and practices were outside the
scope of the present study. These factors must,
however, be investigated as they very likely will be
of crucial importance for farmland feeding geese in
the future.
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Sammanfattning

Gragdssens Anser anser faltval i forhdllande till
Jordndringar inom jordbrukets markanvéndning i
sodra Sverige

Gragissens filtval under sensommar och host un-
dersoktes 1 Borringeomradet dren 1985-87 (Nilsson
& Persson 1992). Direfter genomgick det svenska
jordbruket en stor omstillning, vilken bland annat
ledde till att stora arealer odlad mark togs ur produk-
tion och antingen lades i trida eller stilldes om till
annan anvindning. Denna omldggning av jordbru-
ket fordndrade radikalt fodosokssituationen for gré-
gidssen under sensommar och host, ty under den
delen av aret sker néstan allt fodosok pa jordbruks-
mark. I Bérringeomradet omstélldes betydande are-
aler. Detta gjorde det mojligt att genomfora en
fornyad undersokning av gragéssens féltval i mitten
av 1990-talet.

Undersokningsomrdde
Understkningen genomfordes i tvd omraden i syd-
vistra Skane, Borringeomradet (Nilsson & Persson
1992, 1994) och Foteviksomradet (Figur 1.). I Bor-
ringeomradet har antalet hiickande grigiss 6kat frin
40 par 1979 till 530 par 1994 och 1995 (Nilsson
1995), foljt av en minskning till 495 par 1996.

Spannmal var den dominerande grodan i nérheten
av daglokalerna i Borringeomradet dren 1985 och
1986 (Figur 2), men 1994 och 1995 hade spannma-
len till stor del ersatts av tridor. Andelen av den
odlade marken som erbjod gissen hogkvalitativ
foda (drtor och spannmal) minskade med hela 75%
mellan 1985 och 1995. Omréaden inom flygavstand
frin daglokalerna, men utanfor det gamla undersok-
ningsomradet (Figur 1), omfattades inte i lika hog
grad av tridesprogrammet, utan fortsatte att erbjuda
god tillgdng péa spannmaélsstubbar under hosten. De
stora tridorna mellan Borringesjon och Havgard-
sjon (totalt 226 ha) ersattes 1996 med spannmaélsod-
ling (vete). Vi fick didrmed en situation som i hog
grad liknade den under aren 1985-87.

Det allménna intrycket dr att markanvéndningen i
Foteviksomradet inte har férdndrats ndmnvirt under
den senaste 10 ars-perioden. Arealméssigt domine-
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rar spannmalsodlingen stort (60-70%, men dven
sockerbetsodlingen dr omfattande (ca 20%) (Figur

3).

Metoder

Undersokningsomréadet besoktes tva ganger i veck-
anunder dren 1994 och 1995, samt en géng i veckan
1996, fran borjan av juli tills de sista giissen ldmnade
ioktober (Borringe) eller november/december (Fote-
viken). Totala antalet géss riknades pa daglokaler-
na. Filtvalet faststdlldes genom att fédosoksomra-
dena noga genomsdoktes for att lokalisera samtliga
flockar.

Utbudet av olika filttyper karterades fore skord,
varefter alla fordndringar (sasom tréskning och pl6j-
ning) noterades i samband med kontrollerna efter
fodosokande giss. Det karterade omradet omfattade
1200 haiBorringeomradet och 3900 ha i Foteviken-
omradet.

Under 1988-93, dvs aren mellan de bada filtvals-
studierna i Borringeomradet, foretogs regelbundna
rakningar av rastande giss i bada undersokningsom-
radena, fran slutet av juli tills gédssen limnade omra-
dena. Rékningar foretogs likasa i Foteviksomradet
1985-87. Noteringar om gissens filtval i samband
med dessa ridkningar ger en tdmligen god bild av
filtvalet under dessa ér, dven om inte alla fodoso-
kande giss lokaliserades.

Utnyttjandet av olika félttyper anges som antalet
gasdagar (GD). GD beriknas pé foljande sitt: GD =
->, (medelvirdet av tvd rikningar)*(antalet dagar
mellan rdkningarna).

Resultat och diskussion

Det storsta antalet gragéss i Borringeomradet sags
normaltislutetav julieller borjan av augusti, medan
de hogsta antalen vid Foteviken noterades efter det
att gidssen lamnat sjoarna (Figur 4). Bdda omradena
dr for gragasen av ansenlig internationell betydelse.
Den svenska hstpopulationen uppgick 1995-96 till
ca 60.000 grigéss (Andersson & Nilsson opubl.),
medan den baltiska populationen ligger i storleks-
ordningen 200.000 (Persson 1997). En tiondel av
den svenska populationen forekommer salunda re-
gelmissigt inom undersokningsomradena.
Gragissens utnyttjande av Borringeomradet 6ka-
de fran omkring 85.000 GD 1985 till 133.000 GD
1995 och till inte mindre én 225.000 GD 1996 (Figur
5). Okningen mellan 1995 och 1996 f6ll helt och
hallet pa manaderna september och oktober Denna
okning kan tillskrivas det faktum att tridorna mellan



Borringesjon och Havgardsjon ersattes med veteod-
ling.

Antalet gasdagar i Foteviksomradet kade under
perioden 1985-96 fran45.000 till 350.000 (Figur 5).
Den kraftiga 6kningen i oktober under de senaste 3
aren kan kopplas till ett d&ndrat fodoval (se nedan).

Gragissens okade utnyttjande av de bada omrade-
na under 1985-96 avspeglar till stor del 6kningen i
antalet hickande par i Borringeomradet. Tillfilliga
bakslag, tre i varje undersokningsomrade, samman-
foll med de 4 vintrar som utsatte géssen i det (tidiga-
re) viktigaste overvintringsomrédet for skdanska gra-
gdss 1 sydvistra Spanien for det hogsta jakttrycket
under perioden 1984/85-93/94 (Persson 1996a).
Hogt jakttryck i Guadalquivir Marismas har en utta-
latnegativ effekt pa bade 6verlevnad och hiicknings-
framgang (Nilsson & Persson 1996, Persson 1996a).

Den viktigaste konsekvensen for gragissen av
tridesbruket blev att de efter spannmalsskorden
tvingades flyga betydligt langre for att na sina fodo-
soksomraden: mellan mitten av 1980-talet och mit-
ten av 1990-talet 6kade den genomsnittliga strickan
med 3 ganger vid Klosterviken och Borringesjon
och med 5 ganger vid Bjorkesakrasjon (Figur 1, 8).
Endirektfoljd av de lingre flygstrickorna dren 6kad
energiforbrukning eftersom faglarnas flygning #r
energikridvande. Men dé gidssen under hosten endast
utnyttjar en mindre del av dygnet for fodosok (Nils-
son & Persson 1992) borde det vara majligt for dem
att kompensera den forhojda energiférbrukningen
genom att anvinda mer tid for fodosok.

Betydelsen av goda fodobetingelser pa dagloka-
len demonstrerades tydligt 1996, niir de stora trido-
rna Oster om Borringesjon aterigen anvéndes for
veteodling. Detta ledde till ett hogt utnyttjande efter
skorden och en markant 6kning av det totala antalet
gasdagar i Borringeomradet det aret sammanfallan-
de med en motsvarande minskning vid Foteviken.

Liksomi andra delar av Europa utnyttjade gragis-
sen i Skane ett stort antal olika fodoslag (Figur 9).
Aven om det forekom variationer mellan dren kan ett
bestdimt grundmonster urskiljas. Under de forsta

veckorna av juli skedde niistan allt fédosok pa gris-
marker, sdvil naturliga som vallar. Pa de naturliga
griasmarkerna var det grisfro som lockade, medan
det pa vallarna var spirande grds. Under perioden
fran mitten av juli fram till dess spannmélsskorden
tog sin borjan fann vi de storsta mellanarsvariatio-
nerna. Mest eftertraktade var filt med mognande
irtor; géss var beredda att flyga upp till 20 km for att
na sidana filt. Aven grisfroodlingar var eftersokta.
Under denna period intriffade det ocksa att gédssen
gav sig pa mognande sidd. Vanligen landade géssen
paenintilliggande vall och vandrade in i séddesfiltet.
Tridor utnyttjades ocksa under denna period.

D4a spannmalsskorden borjade, koncentrerades
giissen till stubbarna for att sdka spillsdd. Nysadda
filt har ocksa utnyttjas kortvarigt vid denna tid.
Gissen limnade sjoomradet nér stubbarna borjade
pléjas upp, men i Foteviksomradet skiftade de i
senare delen av september eller i oktober till socker-
betor, en groda som saknades i sjoomradet. Denna
foda var den dominerande tills dess gragidssen lim-
nade Skéne i november eller december.

Artodlingen i Skine har under det senaste decen-
niet fordndrats pa ett for gragasen negativt Sitt.
Vixtforidlare har linge forsokt fa fram drtor som
kan std uppritt fram till skord. Den sort som borjade
odlas 1995 tycks uppfylla detta krav. Som en konse-
kvens dérav har giissen inte ldngre tillgang till mog-
nande #rtor under treveckorsperioden fore skord,
utan endast till stubbar efter skorden.

Under undersokningsperioden har sockerbetor
blivit en viktig fodokilla for gragidssen i Foteviks-
omradet. Forsta gangen gragiss sags pa sockerbetor
i Skane var hosten 1987, men sedan 1990 har sock-
erbetor varit den dominerande fodokéllan under
senhosten. Formodligen har griagédssen lért sig ut-
nyttja sockerbetor i Nederldnderna, ddr denna fodo-
killasedan linge utnyttjas pa av skanska géss besok-
ta lokaler (Voslamber 1989). Den kraftiga 6kningen
av antalet gasdagar vid Foteviken torde kunna rela-
teras till utnyttjandet av denna nya fodoresurs.
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Korta rapporter Short communications

Barn Swallows Hirundo rustica
using European Starlings
Sturnus vulgaris as beaters

HANS KALLANDER

Barn Swallows Hirundo rustica are known to use
mammals, but also farm machinery, as “beaters”
(Glutz & Bauer 1985, Turner 1989). There are also
a few reports of swallows using flocks of European
Starlings Sturnus vulgaris and other ground-forag-
ing birds in the same way (Taylor 1964, Wolinski
1985, James 1991). In this note I describe some ten
observations I have done of this behaviour and
analyse in what weather situations it occurs. All
observations refer to the Revinge areac. 15 km to the
east of Lund, southernmost Sweden. Revinge is a
military training area dominated by permanent semi-
natural grass grazed by large herds of beef cattle,
each numbering several hundreds of animals, which
are allowed to roam freely over vast areas. Below I
first describe the behaviour of the birds and give a
brief characterization of the weather situation on
each of the observation days. I then compare this
commensal association with that between swallows
and cattle. Finally, I try to put the observations into
perspective by relating how frequently I have ob-
served the association of swallows with starlings to
the intensity of my field work in the Revinge area.

21 August 1981: Rainy weather, wet vegetation. A
flock of 180 starlings forages hectically in the grass
below a free-standing maple Acer spp. A flock of 50
Barn Swallows flies close above them, catching
insects just above the grass and also picking at the
grass. The starlings fly up a couple of times but only
to settle again nearby. Each time the starlings start
foraging again, swallows assemble above them.
When the starlings become passive, the swallows
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leave them gradually. Shortly after the starlings have
left for a large herd of cattle that is grazing a few
hundred metres away not a single swallow remains
where the starlings had been feeding. Later a large
flock of starlings returns and is immediately joined
by 5-10 swallows that fly up and down low above
the foraging starlings.

23 June 1982: Very windy but no rain. 300 star-
lings forage in a dense flock by running and “wheel-
ing” across the pasture. After a while a single Barn
Swallow arrives and starts flying up and down just
above the flock. The starlings fly to a new site and are
immediately followed by the swallow, which flies in
zig-zag against the wind until it reaches the edge of
the flock, then lets itself be carried 5-6 m downwind
from the flock only to repeat the procedure over and
over again. After 75 s two more swallows arrive and
start foraging in the same manner. A few times the
starlings fly farther outin the grass and each time the
three swallows immediately follow.

20 August 1982: Very strong wind in the evening.
Barn Swallows fly low exactly over the part of a
pasture where a flock of starlings forages. Later,
another large flock of starlings arrive and settle
farther out in the same pasture. A couple of Barn
Swallows start flying low above it, following the
flock as it “wheels” away from me. The starlings
take off several times but each time they settle they
are joined by swallows. Poor light conditions make
it impossible to count the number of swallows at-
tracted to the starlings.

21 August 1982: Heavy showers by noon. A large
flock of starlings forages with 4-5 Barn Swallows
low above it. The swallows work their way against
the wind until they reach the edge of the flock, then
drift downwind to the rear end of the flock, etc. After
a while the starlings fly into a nearby large herd of
cattle and the swallows follow. However, it then
becomes impossible to determine whether the swal-
lows exploit the starlings or the cattle, or both.



23 August 1982: Low clouds, rain. A dense flock
of starlings forages in a pasture. Five Barn Swallows
accociate with them, flying low up and down just
above the starlings, and are later joined by another
3—4 swallows. Another foraging flock of starlings
attracts swallows which flutter so low that they
nearly settle in the grass. There are 15-20 swallows
where the starlings forage, none over the rest of the
pasture. A Kestrel Falco tinnunculus puts the star-
lings on the wing. Somewhat later I discover a
concentration of 20 Barn Swallows over a distant
part of the pasture — when checked, they turn out to
be flying low over a flock of starlings. Later starlings
have associated with cattle, with a few Barn Swal-
lows exploiting them; at least three swallows fly
back and forth over the front of the starling flock.

17 May 1983: Overcast, windy. Some 20 starlings
among grazing cattle. Three to four Barn Swallows
are apparently attracted to the starlings and fly up
and down over the flock for a while.

5 September 1983 : Strong south-westerly or west-
erly winds, scattered showers. At 13.00 hours a flock
of 350400 starlings in a hayfield, with 25 associat-
ed Barn Swallows that fly very low above them.
When the starling flock moves, most of the swallows
follow. At 18.15 hours, large numbers of swallows
are associated with a large herd of cattle, but none
with a flock of 400 starlings in the vicinity. Further
northwest, there are some 15-20 grazing cattle with
an accociated flock of starlings and c. 30 Barn
Swallows. The swallows may be exploiting the
starlings but the situation is difficult to assess.

6 September 1983: Rain and strong winds during
the night, followed by showers during the day. A
small flock of starlings that forages in a former
hayfield has 2-3 Barn Swallows flying low above it.
Others are attracted and up to 9 swallows flutter
extremely low over the grass against the wind,
sometimes almost perching on the grass. The star-
lings join a large flock farther into the field where 30
Barn Swallows hunt low above them. No swallows
anywhere over the rest of the field.

6 September 1986: A bit windy, showers. A flock
of starlings settles in a pasture and immediately
recruits 10-20 Barn Swallows which fly just above
the grass, almost settling, exactly within the area
occupied by the starlings. When a heavy shower
starts, the swallows disappear. Later in the afternoon
Ifind another flock of starlings in the pasture. A light
rain is falling all the time. Barn Swallows flutter 20
cm over the ground, just above the starlings, with no
swallows over the rest of the pasture. When the
starlings move, the swallows follow them.
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21 August 1992: Showers before noon, later heavy
rain. Both Barn Swallows and large numbers of
starlings forage in a large herd of cattle. Impossible
to judge to what extent the swallows use the star-
lings. When the rain ceases, the swallows start
foraging over the pastures without associating with
the starlings despite these being very actively forag-
ing.

As seen from the above descriptions, Barn Swal-
lows seem to use starlings as beaters in two condi-
tions: in connection with rain and in strong winds.
Such conditions prevailed in the two situations de-
scribed by Wolinski (1985), one involving Barn
Swallows, the other Tree Swallows Tachycyneta
bicolor; during Taylor’s (1964) observation of Barn
Swallows feeding on chironomids disturbed from
the vegetation by Ruffs Philomachus pugnax; and
the two instances of Barn Swallows associating with
starlings described by James (1991). In both condi-
tions, i.e. strong wind and rainy weather, the density
of airborne insects is likely to be low, especially if
the temperature is also relatively low, which is
mostly the case during rain.

The conditions in which swallows associated with
starlings at Revinge were roughly the same as those
in which they closely associated with cattle. Thus,
from 1976 to 1990 I recorded Barn Swallows using
cattle as beaters nine times each in strong winds
(without precipitation) and in rainy weather, and
twice when it was both rainy and very windy. The
single note I have of Barn Swallows using farm
machinery was likewise on a very windy day when
20 swallows were flying on the lee side of a plough
turning over cereal stubble. When feeding in associ-
ation with cattle, the swallows tended to concentrate
around those animals that moved, or moved faster
than the others. In the same way as when using
starlings as beaters, they turned when they reached
the edge of the herd. However, they normally flew
somewhat higher, perhaps because cattle disturb
insects more effectively than do starlings. Especial-
ly when a large herd moved, either voluntarily or
was driven, through tall grass, large numbers of
swallows (up to 300) sometimes concentrated among
and just above the animals. In strong winds, the
swallows often fed on the lee side. A few times, both
in strong winds and in calm weather with rain or
drizzle, however, they were seen fluttering close to
the heads of the cattle at the front of the herd.

Both when associated with starlings and when
associated with cattle in rainy weather, the swallows
quickly left their beaters and dispersed over the
pastures if the rain ceased, indicating that both kinds
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of commensal association provide less net energy
than normal foraging. Also, a few times in wet
weather, when there were both foraging starlings
and Barn Swallows around and I had expected the
swallows to use the starlings, they did not associate
with them. It seems, therefore, that using starlings as
beaters is only profitable for Barn Swallows in very
specific conditions. This likely explains why I have
observed the behaviour rather infrequently. Thus, I
estimate that during 1976-1990 I spent some 200
days in the pastures at Revinge during the period that
Barn Swallows are present, mostly studying the
association between starlings and cattle and so with
good opportunities to observe any association be-
tween swallows and starlings. Still I recorded the
behaviour on less than 10 occasions.
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Sammanfattning

Ladusvalor Hirundo rustica utnyttjar starar Sturnus
vulgaris for att skrdmma upp foda.

Det &r kint att ladusvalor Hirundo rustica utnyttjar
insekter, som skrdms upp av storre ddaggdjur eller
t.o.m. jordbruksredskap. Det foreligger ocksa ett
fétal korta rapporter om att de pd samma sitt utnytt-
jatflockar av stare Sturnus vulgaris respektive brus-
hanar Philomachus pugnax.

Revingefiltet, c.15 km Oster om Lund, dr ett mili-
tart 9vningsfilt karakteriserat av stora omraden mer
eller mindre naturlig grasmark over vilka flera stora
kreaturshjordar tillats beta. Under aren 1976-90 be-
rdknar jag att jag befann mig pa Revingefiltet minst
200 dagar under den tid dé ladusvalor fanns i omra-
det. Den mesta tiden studerade jag starars associe-
ring till kreaturen och hade dérfor goda mojligheter
att notera savil ladusvalors associering med starar
som deras associering med kreatur. I denna notis ger
jag detaljer roérande savél viderforhallandena som
om svalornas beteende nir de utnyttjade starflockar.
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Under dessa ér sags ladusvalor néra associera sig
med starflockar blott .10 ganger, samtliga antingen
i hard vind eller i blott vider, eller badadera. Det
typiska monstret var att svalorna flog mycket lagt
over svalflocken, ibland (i blétt viider) fladdrande s&
lagt 6ver vegetationen att de ndstan satte sig. Svalor-
na, vilkas antal varierade vid de olika tillfdllena
mellan nigra enstaka och upp till ett 50-tal, var hart
koncentrerade till starflocken; oftast kunde ingen
enda svala ses Over resten av den Overblickbara
betesmarken. Nir svalorna nadde starflockens kant,
vinde de. I hérd vind flé6g de mot vinden tills de
nadde starflockens front, varpa de It sig drivas med
vinden till flockens bakkant, varpa de pa nytt arbe-
tade sig fram 6ver flocken. Nér en starflock lyfte och
fillde i en annan del av grismarken f6ljde svalorna
med. Om associeringen till starar skedde i samband
med regn, och detta upphorde, ldamnade svalorna
snabbt stararna och spred ut sig 6ver betesmarkerna.
Denna associering av ladusvalor till starflockar iakt-
togs alltsd enbart under for svalorna déliga viderfor-
héllanden och samma sak gillde associering till
kreaturen, som iakttogs ett 20-tal gdnger under sam-
ma 4r. I bada fallen var det uppenbart att svalorna
utnyttjade insekter som storts av stararnas respekti-
ve kreaturens rorelse genom griset. Mdjligen var
kreaturen effektivare i det avseendet; ett par ganger
nér en hjord rérde sig snabbt genom hogt gris drog
den pé sig stora svalmdngder (vid ett tillfdlle 300
ladusvalor). Det faktum att varken starar eller krea-
tur utnyttjades i vackert véder, och att starflockarna
omedelbart Gvergavs nér det slutade regna, visar att
normalt fodosok ger bittre utbyte utom under myck-
et speciella betingelser.

Hans Kdillander, Ecology Building, S-223 62 Lund,
Sweden.

Hooded Crow Corvus cornix
takes a Common Toad Bufo
bufo bufo

MILAN VOGRIN & NUSA VOGRIN

Crows are known to be highly adaptable especially
in their choice of food. According to Cramp &
Perrins (1994), the Hooded Crow Corvus cornix is



an omnivorous bird; it eats a wide range of food,
including insects, worms, grain, fruits, and cadav-
ers. Vegetarian food is taken in substantial amounts
only in the winter period.

We observed an adult Hooded Crow taking a
Common Toad Bufo bufo on 19 May 1997 in the
Vrbje pond in Lower Savinja valley. Vrbje pond, a
man-made water body, is situated south of the town
Zalec near the Savinja river (UTM: WM 12). The
pond is full of immersed (7ypha sp.) and floating
(Potamogeton sp., Myriophyllum spicatum, Elodea
canadensis) vegetation, and it covers 13.5 ha. The
pond was used for fish rearing and it was discharged
in spring for about two months. The vicinity of the
pond was covered with some meadows, hedges and
fields (see Vogrin 1996). The pond was a breeding
place for Common Toad and frogs (i.e. Rana tempo-
raria, R. dalmatina, R. kl. esculenta, R. ridibunda,
Hyla arborea).

The crow was standing at the pond edge, apparent-
ly watching for prey. Suddenly it swooped to the
shallow water (4 cm), caught a prey and took it to the
shore. From the car at a distance of about 50 m, we
observed the bird with 7x50 binoculars. It was not
difficult to recognise the prey — it was a Common
Toad. The toad was about 7 cm long, estimated by
comparing it with the crow. During five minutes of
observation, we saw the bird kill the toad, and after
some pecking consume the entrails. After that the
crow flew away holding the toad with the bill.

We assume that the crow carried the prey to its
nestlings. Hooded Crows in Lower Savinja valley
start breeding in March or April (pers. obs.). Incuba-
tion lasts for about 19 days, and nestlings leave the
nest after about one month (e.g. Perrins 1987, Cramp
& Perrins 1994). Thus, in mid-May nestlings should
still be in the nest.

On Vrbje pond one of us (M.V.) has intensively
studied birds for more than four years but never
before seen such a behaviour of a crow, although we
have frequently observed crows feeding on dead fish
in the discharged pond elsewhere.

Data aboutcrows taking amphibian prey are scarce.
Glutz von Blozheim (1993) and Cramp & Perrins
(1994) report that crows sometimes prey upon frogs
Rana sp. but they do not mention toads. In Europe,
Fasola et al. (1986) found a small number of frog
carrion in the diet of the Hooded Crow but did not
provide any information about its origin. Moreover,
Nollert & Nollert (1992), who described predators
of Common Toads, did not mention the Hooded
Crow as a possible predator. However, a similar
behaviour was described by Brothers (1994). He
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observed an American Crow Corvus brachyrhyn-
chos capture, kill and eat a Bufo boreas.

Why is the Common Toad so rare in the diet of the
Hooded Crow? Our observations appear to suggest
that the social environment favours the adaptation to
new sources of food. Adaptation to new feeding
techniques (opening of milk bottles) by some birds
(e.g. tits, Magpies Pica pica) has been previously
described by several authors (e.g. Hinde & Fisher
1951, Welty 1982, Vernon 1993). However, both the
Hooded Crow and the Common Toad are widely
distributed over Europe (e.g. Nollert & Nollert 1992,
Cramp & Perrins 1994, Borkin & Veith 1997, Hou-
ston 1997) so predation of crows on toads should
have been observed before if it were common.

Another explanation seems to be more likely.
Anurans possess numerous noxious substances and
toxins in their skin glands, noxious properties being
far more common than toxins (Duellman & Trueb
1986, Nollert & Nollert 1992). Many potential pred-
ators quickly learn to avoid noxious amphibians
(e.g. Hensel & Brodie 1976), and this is probably
also true for the Hooded Crow. Such behaviour
could explain why it is so exceptional to observe
crows taking toads.
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Sammanfattning

Krdka tar vanlig padda som byte

Krakor dr kinda for att vara vildigt flexibla, sdrskilt
nir det géller fodan. De ér allédtare dven om det bara
ar under vintern som de konsumerar storre méangder
vegetabilier. Den 19 maj 1997 sag vi en krika ta en
padda i fiskodlingsdammen Vrbje i Nedre Savinjas
dalgangn nira staden Zalec i Slovenien. Dammen ir
lekplats for paddor och flera arter grodor. Krakan
stod pa stranden och spanade efter byte. Plotsligt
svepte den mot det grunda vattnet (4 cm) och tog ett
byte. Fran 50 m héll kunde vi frén bileni 7x50 kikare
litt identifiera bytet. Det var en ca 7 cm lang padda.
Under fem minuters observation sag vi krikan ita
upp indlvorna och sedan flyga bort med resten av
paddaninibben. Viformodar att krikan fl6g till boet
dér detbor ha varitungar vid denna arstid. Figellivet
har studerats intensivt runt damman under mer én
fyra dr, men aldrig tidigare har vi sett en krdka ta en
padda trots att vi ofta sett krakor ta dod fisk nér
dammen tomts pa vatten. Det finns sparsamt med
uppgifter om amfibier som krikbyten och det som
finns tycks gélla grodor och inte paddor. En uppgift
finns dock om att en amerikansk krika tagit en
padda, en Bufo boreas. Eftersom béade krikor och
paddor dr vanliga 6ver hela Europa borde det finnas
observationer av predation om fenomenet var van-
ligt. Krakorna skulle ju ldtt l4ra sig att finga och dta
paddor om detta byte uppticktes av nagon kraka.
Forklaringen torde vara att paddor har illasmakande
eller giftiga dmnen i sina hudkértlar. Potentiella
predatorer ldr sig snabbt att undvika paddor.

Milan Vogrin, Hotinjska c. 108, SI-2312 Orehova
vas, Slovenia.

Nusa Vogrin, Vransko 121, SI-3305 Vransko, Slove-
nia.
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Overlevnaden av skrattmasar
Larus ridibundus i Sverige

HANS RYTTMAN

Skrattmaésens Larus ridibundus snabba tillbakagédng
under 1980-talet har alla aktiva ornitologer observe-
rat. Orsaken till tillbakagangen har diskuterats i ett
specialnummer av Ornis Svecica (nr 1-2, 1996).
Bensch & Kaillander (1997) har sedan diskuterat
vilken reproduktion skrattmésar behover for att upp-
ritthélla oférandrade populationsnivéer i férhallan-
de tll olika 6verlevnadstal. Overlevnadstalen #r
berdknade utifran ett antal utlindska undersokning-
ar.

Syftet med denna uppsats dr att fran ringmérk-
ningsaterfynd berikna svenska skrattmésars Gver-
levnad under olika artionden. Fran dessa beriknade
overlevnadstal forsoker jag underséka om just dver-
levnaden har fordndrats fran 1920-talet, som &r det
tidigaste artiondet fran vilket material finns tillging-
ligt, och framat.

For mina berdkningar har jag utgatt fran 2679
pullmérkta ungar som hittats doda. Jag har uteslutit
faglar ddr endastring eller skelett har hittats eller dér
fynddatum &r oként eller osékert.

Jag har alltsa tagit bort de skjutna skrattmasarna
da jakten minskat betydligt sedan 1970- och borjan
péa 1980-talet. Da rapporterades ca 3% av de pull-
markta skrattmasarna vara skjutna. Under 90-talet &r
antalet skjutna under 0,2%. Dessutom har de skjutna
skrattmésarna en lidgre alder (vilket alla faglar jag
beriknat &verlevnaden pa har) dn de som hittats
doda. Skillnaden ér inte stor, 80 dagar, men den dr
signifikant (t=2,04 fg=3782P=0,041). Eftersom jak-
ten numera far anses forsumbar for skrattmasens
overlevnad, sd dr det andra orsaker som paverkar
Overlevnaden.

Jag har anvint mig av North & Morgans (1979)
metod for att beréikna overlevnaden. For hela mate-
rialet fann jag en dverlevnad forsta aret med 49,9%
(SE=1%), det andra aret med 68,5% (SE=1,3%) och
de 6vriga dren med 74,5% (SE=1%). Overlevnads—
talen stimmer vil overens med de utlindska som
Bensch & Killander (1997) anvénder i sina berik-
ningar (mellan 34-54% forsta aret och 60-85% 6vri-
ga 4r).

For att studera overlevnaden under olika artion-
den instiller sig problem. Skrattmésar kan leva i 25
ar (Staav 1989). Inte ens alla skrattmasar som ring-
mirktes som ungar 1974 kan med sikerhet anses
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Tabell 1. Overlevnadstal for skrattmasar under olika &rtionden (6verlevnad i % ( SE%)

The survival of Black-headed Gull during different decades (survival in % ( SE%)

Artionde 1:a aret 2:a éret 3:e aret och senare
Decade 1st year 2nd year 3rd year and later
1920-tal 44,5%+6,0% 77,6%+6,3% 74,0%+6,5%
1930-tal 45,0%+%2,7% 70,0%%3,6% 77,2%%2,5%
1940-tal 61,3%+5,1% 82,5%%4,3% 84,7%=%2,9%
1950-tal 44,9%%3,2% 62,6%+4,7% 68,4%+4,2%
1960-tal 52,4%%2,0% 63,3%+4,3% 74,6%+2,1%
1970-tal 48,3%+3,8% 65,0%%5,3% 67,7%%4,4%
1980-tal 46,9%+7,7% 74,2%%9,2% 81,5%15,8%
1990-tal 50,2%%6,8% 78,4%+5,5% 60,5%%3,3%

vara doda. Ett mindre antal kan alltsa tédnkas aterfin-
nas bland ungar fodda detta ar och senare. Men
tamligen fa (ca 3%) overlever 10 ar. Jag har dérfor
jamfort varje artionde med forutsittning att skratt-
masen inte Gverlever mer dn tio ar. Jag kan pa sé sitt
ocksd fa en skattning pa dverlevnaden dven under
1990-talet men naturligtvis med storre osékerhet.
Resultaten av berdkningarna av overlevnadstalen
visas i Tabell 1.

Resultaten visar som synes ingen uppenbar for-
dndring mellan artiondena. Skillnaderna &r troligen
oftast slumpmassiga och beror pade timligen fa som
ringmirkts och sedan dterfunnits déda. Av de ring-
mirkta skrattmédsarna under 1960-talet har 949 fag-
lar (35% av alla aterfynd) aterfunnits medan det av
1980-talets ringmérkta skrattmasar endast 58 faglar
aterfunnits doda. Tyvérr kan man inte av ringmérk-
ningsprotokollen fran 60-talet avgdra om pulli eller
adulta har ringmirkts, men om drygt 70% av de
ringmirkta var ungar, som pa 1970-talet, skulle ca
17 000 ungar ha ringmérkts. Pa hela 80-talet ring-
mairktes endast 2000 pulli.

Eftersom nedgangen for skrattmaspopulationen
anses ha inletts pa slutet av 70-talet skulle man
kunna tro att den ldgre adulta 6verlevnaden pa 70-
talet skulle ha haft ndgot med nedgangen att gora.
Men detta motsidgas av att ssamma adulta 6verlevnad
ocksa tycks ha funnits pa 50-talet fore den stora
tillvixten av skrattmaskolonierna. Det dr dock en
liten men signifikant skillnad mellan den adulta
overlevnaden pa 60- och 70-talen (z=2,1 P=0,036).
Att 90-talet visar pa s lag adult 6verlevnad beror pa
att manga faglar dnnu inte hittats. Med all séikerhet
kommer denna 6verlevnad att bli mer “normal” ju

langre tid som gér och dédrfor kan man inte anvinda
den berdknade 6verlevnaden till nagra forutsigelser.

Om nu inte skrattmasarnas 6verlevnad har dras-
tiskt fordndrats sedan 70-talet sa att overlevnadsta-
len kan forklara nedgéngen i den svenska skrattmas-
populationen sd maste en simre reproduktion vara
forklaringen. Rédknar man med de av mig angivna
overlevnadstalen (1:a aret 49,9% , 2:a aret 68,5%
och 6vriga ar 74,5%) sa behdvs en produktion av,
med de formler som Henny et al. (1970) anvénder,
1,5 unge per par for att en oférdndrad population
skall uppritthallas. Bensch & Killander (1997) an-
ser att fa svenska skrattmaskolonier kommer upp till
denna niva. For lag reproduktion ir alltsa den troli-
gaste orsaken till skrattmasens nedgéng. Ar det dven
hir, liksom for andra fagelarter, det fordndrade jord-
bruket som kan vara orsaken?

Tack

Tack till personalen pa Ringmaérkningscentralen for
tillmotesgaendet med aterfyndsdata.
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Summary

Survival of Black-headed Gulls Larus ridibundus
in Sweden

The survival of the Black-headed Gull in Sweden is
estimated for different decades using ring recoveries
(Table 1). Only birds ringed as pulli and found dead
were used for the estimates, and birds shot and with
unknown or uncertain recovery date were excluded.
The survival estimates for all 2679 birds are for the
first year 49.9% (SE=1%), the second year 68.5%
(SE=1.3%) and the third and later years 74.5%
(SE=1%). There are differences between the differ-
ent decades but no recent and consistent trend that
could explain the great population decline since the
middle of 1970s. (The low figure for adult suvival in
the 1990s depends on the fact that many birds have
not yet been recovered). Using the survival estimate
for all birds, the population of Black-headed Gull in
Sweden must produce 1.5 young per pair to remain
unchanged. However, recent studies show that few
colonies seem to be able to produce that number.
Hence it is likely that low declining recruitment
rather than increasing mortality is causing the pop-
ulation decline.

Hans Ryttman, Kantarellvéiigen 25, S-756 45 Uppsa-
la, Sweden

Nagra observationer av
tofsmesens Parus cristatus
overnattningsbeteende vintertid

STEFAN KARLSSON

For att kunna minimera energiforlusten under de
langa vinternitterna dr en bra Gvernattningsplats av
stor betydelse for véara overvintrande faglar. Av
Nordeuropas mesarter dvernattar atminstone talg-
och blamesen regelbundet i holkar eller tridhalighe-
ter medan barrskogens mesar, talltitan, svartmesen
och tofsmesen pétriffas mycket séllan pa liknande
overnattningsplatser (Hildén 1977, Cramp m.fl.
1993). Tofsmesens Overnattningsbeteende dr dver-
lag daligt kint och t.ex Cramp m.fl. (1993) ger inga
uppgifter hdrom.
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I denna notis beskriver jag nagra iakttagelser
rorande tofsmesens vintertida dvernattningsbeteen-
de. Observationerna ér gjorda under tre olika perio-
der (A, B och C, Tabell 1) pa tvé olika lokaler, Pargas
(60°17°N, 22°20’E, period B) samt Nummi-Pusula
(60°26°N, 23°56’E, perioderna A och C) i sydvistra
Finland. Viderleksforhallandena vid observation-
stillfdllena varierade fran lugnt molnfritt kyligt vi-
der med snéticke till milda molniga forhallanden
med duggregn eller snofall (Tabell 1).

Period A

Under denna period vernattade en ensam tofsmes i
en tit dunge av sma granar (dungens storlek ca 10 x
15 m, tridens hojd 2—5 m). Dungen var omgiven av
gammal barrskog forutom fran oster déir dungen
erholl vindskydd av en mindre bergsknall. Vid sol-
nedgéngen uppvisade fageln genomgaende samma
beteendemonster. Den ndrmade sig dungen hogt
uppe i de omgivande barrtriden, vid samtliga tillfal-
len lockande med artens typiska locklite. Nir fageln
hade natt kanten av dungen tystnade den och “fo11”
rakt ner i dungen. P4 morgonen var beteendet nagot
av raka motsatsen, fran dungen flog fageln upp i
nagon av de omgivande furorna och ldt hir hora sitt
lockldte. Fageln stannade dock aldrig i dungens
nérhet utan flog direkt, ofta ljudligt lockande, varje
morgon foljande i stort sett samma rutt till ca 100 m
fran dungen.

Trots att det verkade uppenbart att fageln Gvernat-
tade i dungen lyckades jag endast en gang notera
dess exakta dvernattningsplats. I detta fall (pa mor-
gonen 25 december 1991, —10.4°C, ca 20 cm snd)
kom mesen ut (ca 2 minuter efter soluppgangen) frin
en snogrotta som hade bildats mellan tvd marknira
snotyngda grangrenar (Figur 1). Den stannade ca 2
minuter pa en av grenarna putsande sin fjaderskrud
varefter den limnade dungen enligt ovan beskrivna
monster. I haligheten noterades fagelspillning var-
for det var sannolikt att den hade tillbringat natten
hir. Ett forsok att samma kvill undersoka ifall me-
sen skulle dterkomma till samma Gvernattningsplats
misslyckades. Fageln anlidnde enligt beskrivet mons-
ter till dungen men eventuellt p.g.a. min nérvaro,
noterades den inte soka sig till samma plats. Troligt
vardock attden 6vernattade i dungen ty den limnade
denna féljande morgon pa samma sitt som tidigare.

Den sista iakttagelsen noterades i mitten av janu-
ari 1992. Vid foljande besok pa lokalen (3 och 4
februari 1992) observerades ingen tofsmes kring
grandungen varken vid solnedgangen eller féljande

soluppgéng.
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Tabell 1. Observationsperioderna, antal observationstillfillen vid skymningen respektive gryningen samt rddande

viderleksforhéllanden vid observationstillfillena.

Periods of observation, number of observations at dawn and dusk as well as the weather-types at each time of

observation.

Antal observationstillfillen
Number of observations

Viderlek vid observationstillfillena
Weather at the time of observations

Plats Observationsperiod vid soluppgang  vid solnedgéng Temperatur Snodjup
Place Observation period at sunrise at sunset Temperature Snow cover
(°C) min/max (cm) min/max

A 6.12.1991 - 19.1.1992 10 6 -15/+1 0/30
B 14.11.1992 - 13.12.1992 5 4 -4/%+0 0/5
c 19.11.1994 - 4.2.1995 10 5 -12/+2 0/50

) (storlek ca 10 x 10 m, tridens hojd 2—4 m), ocksa
Period B denna belédgen pa en sluttning med i 6vrigt gammal

Dessa observationer bertr en ensam tofsmes med
mycket likartat beteende som den ovan beskrivna.
Fageln sokte sig vid solnedgangen till en grandunge

granskog. Fagelns exakta vernattningsplats lycka-
des jag inte notera. Efter den sista observationsda-
gen (13 december 1992) besoktes ej lokalen.

Figur 1. Tofsmesen Gvernattade under den snétickta grangrenen (pilen).

A Crested Tit roosted at least one night under the snow-covered spruce branch (arrow).
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Period C

Dessa iakttagelser dr gjorda inom samma omrade
som observationerna under period A. I detta fall
beror iakttagelserna delvis tva individer, varav den
ena tofsmesens Overnattningsomrade undersoktes
ndrmare. Fagelns beteendemonster vid solnedgang-
en respektive -uppgéngen var gverensstimmande
med de tva tidigare beskrivna observationerna. Vid
solnedgéngen kom mesen till ett titare parti av sma
till medelstora granar (omradets storlek ca 15 x 20
m, trddens hojd 4-7 m), beldget i en svacka och
omgiven av dldre granskog. Vid 6 av 10 morgonob-
servationer kunde locklitet fran den andra tofsmes-
individen horas ca 200 m fran det beskrivna granbe-
standet. De tvd mesarna “besvarade” varandras liten
och sokte upp varandra, varpa de tystnade och troli-
gen inledde dagens fodosokande.

Fagelns exakta dvernattningsplats forblev ocksa
hér oupptickt. Den sista observationen gjordes 4
februari 1995 varefter omréadet ej lingre bestktes
under vintern.

Tid i dvernattningsomrddet

De observerade tofsmesarna anldnde i medeltal 4,3
minuter fore solnedgangen till respektive 6vernatt-
ningsomrade (varierande frdn 8 minuter innan till 14
minuter efter solnedgéngen, n=15). P4 morgonen
lamnade faglarna overnattningsomradet i medeltal
9,8 minuter fore soluppgangen (varierande fran 32
minuter fore till 7 minuter efter soluppgangen, n=25).
Ingen signifikant skillnad kunde noteras mellan
mulna ock klara viderleksforhallanden, varken vid
skymningen (t=1,743, student t-test) eller gryningen
(p=0,690).

Vid morgonobservationerna antecknades &ven,
som jamforelse, den forsta iakttagelsen av nagra
andra vanliga tittingar. De forsta lockande kungs-
faglarna hordes i medeltal 30,2 minuter innan sol-
uppgangen (variationen 79 minuter — 11 minuter
innan soluppgéangen, n=23) samt de f6rsta domher-
rarna 43,8 minuter innan soluppgangen (variationen
59 minuter— 12 minuter innan soluppgéngen, n=20).
I jamforelse med dessa var tofsmesen signifikant
senare (p<0.001).

Sammanfattning

Gemensamt for samtliga observationer har varit att
tofsmesarna har uppsokt tita bestand av relativt
unga granar omgivna av gammal skog samt topogra-
fiskt sett beldgna pa sluttningar eller i en svacka
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(Figur 2). Grandungarna har séledes varit vil beldg-
na med tanke pa vindskydd. Trots att en enda sidker
observation av Gvernattning kunde noteras var bete-
endemonstret mycket likartat vid samtliga observa-
tioner varfor det var sannolikt att samtliga beskrivna
grandungar var tofsmesarnas dvernattningsomra-
den. Den definitiva vernattningsplatsen viljs even-
tuellt pa basen av radande vindforhéllanden, sno-
ticke och temperatur. De iakttagna tofsmesarna hade
ocksa for vana att lata hora sitt lockldte vid, men
aldrig i grandungarna. Framfor allt vid gryningen
kunde lockandet vara ritt ihdllande, vid nagra tillfal-
len upp till en minut. Hdr hade vidret en avsevird
inverkan. D4 vidret var klart, var lockandet betyd-
ligt aktivare och 6vergick ibland till sang. Hdr bor
dock noteras att de iakttagna tofsmesarna skulle
troligen aldrig ha blivit upptickta om icke dessa
hade haft for vana att 1ata hora sitt ldte. Hur allmén-
giltiga dessa beteenden ir, dr ddrfor omojligt att
avgora.

Figur 2. En topografisk dversikt 6ver de observerade grand-
ungarna (streckade omraden) med omgivning dir tofsmesarna
overnattade. Pilens riktning visar norr och pilens lingd mot-
svarar ca 20 m. (» = grandominerad skog, > = talldominerad
skog).

A topographic overview of the roosting area (shaded area)
with surroundings. The arrows show the direction of north and
the length of the arrow corresponds to approximately 20 m. (»
= spruce dominated forest, > = pine dominated forest).



Jamfort med iakttagelser om svartmesens samt
talltitans 6vernattningsbeteenden kan en del likheter
noteras. Lohrl (refererat i Cramp m.fl. 1993) har
observerat att svartmesar overnattar under grangre-
nar med nedathidngande kvistar som ger effektivt
skydd framfor allt da dessa &r snotdckta. Han note-
rade dessutom att svartmesen alltid Gvernattade en-
sam oberoende av viderleksforhallanden. Novikov
(1972) rapporterar att talltitan ofta Gvernattar i sno-
gangar som bildats under tridrotter och Haftorn
(1972) beskriver en iakttagelse dver en talltita som
Overnattade i en snogang under en snedliggande
triidstam. Overnattningar i rena snogéngar (6vergiv-
na gnagargéangar eller dyl.) har rapporterats for ett
flertal av vira mesarter men t.ex. lappmesen favori-
serar tridhal framom tringa sndgéngar, eventuellt
p.g.a. fagelns ndrkontakt med den omgivande snon
vilket i sjdlva verket kan paskynda en liten fagels
energiforlust (Korhonen 1981). Snohaligheter bil-
dade under tradgrenar, —stammar eller -rotter kunde
dédremot tinkas vara mera 6ppna men trots det erbju-
da virmeisolering och vindskydd. Dylika platser
forekommer dessutom rikligt och torde ge ett béttre
skydd mot t.ex. sparvugglan som kan tinkas under-
soka triadhal och holkar.
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Summary

Notes on the winter-time night roosting behaviour
of the Crested Tit Parus cristatus

I describe three observations of the roosting behav-
iour of the Crested Tit collected during three differ-
ent periods (A—C, Table 1) and at two locations in
SW Finland. In all three cases the tits appeared to
roost alone in adense stand of small to medium sized
spruces (2-7 m high) located on a slope or in a
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hollow, and surrounded by old coniferous forest
(Figure 2). The tits arrived to the spruce stands in
average 4.3 minutes before sunset (max: 8 minutes
before, min: 14 minutes after) and left the roosting
areas in average 9.8 minutes before sunrise (max: 32
minutes before, min: 7 minutes after). The weather
conditions (clear vs. cloudy sky) had no significant
influence on the time when entering or leaving the
roost. The tits never called in the roost stand but
frequently just before entering it at dusk and espe-
cially when leaving it at dawn.

Only once did I find the actual roosting place. It
was located between two spruce branches covered
by snow (Figure 1). Similar places have earlier been
described for at least the Coal Tit Parus ater and the
Willow Tit Parus montanus. For a small bird, this
type of roosting place might offer better protection
against heat loss compared to snow burrows where
close contact with the snow might actually acceler-
ate the reduction of the body temperature.

Stefan Karlsson, Ekipagegatan 4 B 10, FIN-20880
Abo, Finland

Mixed clutches of Blue Tits
Parus caeruleus and Great Tits
Parus major in nest boxes in
Central Italy

FABRIZIO PETRASSI, ALBERTO SORACE,
FEDERICA TANDA & CARLO CONSIGLIO

In hole nesting birds and especially in tits Parus
mixed clutches, laid by two or more species in the
same nest, are often observed (Merild 1994). In this
paper we report four mixed clutches of Parus caer-
uleus and P. major in nest boxes in the Presidential
Estate of Castelporziano (41° 44' N — 12° 24' E),
where populations of these two . species, studied
since 1991 (Bellavita & Sorace 1994, Sorace et al.
1994, Petrassi et al. 1997), reach very high density,
superior to those in other areas of Central Italy
(Bellavita & Sorace 1994).

In the winter of 1995, 160 nest boxes (14x14x21
cm, 3.6 cm entrance) were placed at about three
meters heightin three different habitats: a deciduous
wood with predominant Quercus cerris and Q. frai-
netto, an evergreen wood with Q. ilex, and an inter-
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mediate habitat (mixed wood). In 1996, 141 nest
boxes, and in 1997, 131 nest boxes remained. They
were controlled weekly.

In spring 1995 we found 7 eggs of Blue Tit and 3
of Great Tit in a nest box in the intermediate habitat.
After one week there were 5 eggs of Great Tit. All
these eggs hatched and the 12 nestlings (7 of Blue Tit
and 5 of Great Tit) were successfully raised by a pair
of Great Tits. In spring 1995 mean clutch sizes of
Blue Tit and Great Tit in the intermediate habitat
were 8.10£1.52 (n=11) and 7.1520.62 (n=20) eggs,
respectively.

In 1996, we found a clutch with 4 eggs of Blue Tit
and 10 eggs of Great Tit in the deciduous wood. The
4 eggs of Blue Tithad been laid first, and a week later
we found 6 more eggs of Great Tit. After one week
without egg-laying, during which the nest seemed to
be deserted, 4 more eggs of Great Tit were laid. The
nest was finally depredated by a Pine Marten Martes
martes. In spring of 1996, mean clutch sizes of Blue
Tits and Great Tits in the deciduous wood were
9.05+1.36 (n=22) and 8.17£1.76 (n=18) eggs, re-
spectively.

In 1997, two mixed clutches were found, both in
the evergreen wood. In both cases the nest box was
first occupied by a Blue Tit pair which began egg-
laying, and then a Great Tit pair occupied the nest
box, laid its own eggs, and incubated all the eggs
until fledging. In the first nest box, 4 eggs of Blue Tit
and 4 eggs of Great Tit were laid, and 2 nestlings of
Blue Tit and 4 nestlings of Great Tit fledged. In the
second nest box, 4 eggs of Blue Tit and 6 eggs of
Great Tit were laid, and 4 nestlings of Blue Tit and
5 nestlings of Great Tit fledged. In spring 1997,
mean clutch sizes of Blue Tits and Great Tits in the
evergreen wood were 8.47%1.78 (n=14) and
7.94+1.00 (n=9) eggs, respectively.

The number of eggs laid by Blue Tits in mixed
clutches was smaller than the minimum number of
eggs laid by other Blue Tits in the same environment
and in the same year, except for the mixed clutch of
1995 when fewer than 7 eggs was found in one
clutch in the intermediate habitat.

If we exclude the depredated clutch, the hatching
success of Blue Tits in mixed clutches was very high
(83.32%). Moreover, all nestlings of Blue Tits were
raised with success. The mixed clutches were 2.38%
in 1995, 1.54% in 1996 and 2.04% in 1997 of the
total number of clutches of Great Tits and 1.72% in
1995, 1.49% in 1996 and 3.22% in 1997 of the total
number of clutches of Blue Tits. During the period of
three years the mean dates of laying (calculated as
number of days after 1 April) of Blue Tits and Great
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Tits in the three habitats were 13.962£9.75 (n=121)
and 21.3948.04 (n=177), respectively. Thus, on av-
erage, Blue Tit started egg-laying about a week
before Great Tit. This was also observed if we take
account of the single habitat in the year when we
found the mixed clutches; in fact the mean dates of
laying of Blue Tits and Great Tits were in 1995 in the
intermediate habitat 13.73% 6.89 and 24.35t£7.41
(Mann-Whitney U-test: U;=34.5, n,=11, U)=179.5,
n,=20, p<0.05), in 1996 in the deciduous wood
14.80£7.90 and 19.85+7.81 (Mann-Whitney U-test:
U,=230.5, n,;=30, U,=580.5, n,=27, p<0.05) and in
1997 in the evergreen wood 15.00+£6.96 and
23.10£7.64 (Mann-Whitney U-test: U,=27, n,=16,
U,=134, n,=10, p<0.05).

Ecological niches of Blue Tits and Great Tits
highly overlap for habitat selection (Perrins 1979),
food resources (Alatalo 1982), nesting sites, and
roosting sites in winter (Minot & Dhondt 1978,
Minot & Perrins 1986). A positive correlation has
often been found in these two species between nest
box density and breeding pair density, and it has
been observed that the number of nesting sites may
be a limiting resource and therefore may cause
competition (Kluijver 1951, van Balen 1973, Higuchi
1978, Minot & Perrins 1986, East & Perrins 1988).
Great Tits are dominant over Blue Tits in occupying
holes for building nest (Perrins 1979, Glutz von
Blotzheim & Bauer 1993).

Cases of interspecific parasitism between these
two species have been described, with Blue Tit
acting sometimes as host, other times as parasite
(Amann 1949, Weinzierl 1955, Chappius 1970,
Buxant 1974, Harms 1975, Perrins 1979). In our
four mixed clutches, however, the sequences of egg
laying seem to exclude the hypothesis of interspecif-
ic parasitism and it is instead reasonable to assume
that the pairs of Great Tits replaced those of Blue Tits
when the females of the latter species were still
laying.

It has to be remarked that Great Tits are not able to
discriminate between its own eggs and nestlings and
those of Blue Tits. However, to raise nestlings of
another pair (of the same species or of another
species) represents an increase of costs without any
benefit in fitness. Moreover, both Blue Tits and
Great Tits belong to the so-called indeterminate
layers (Glutz von Blotzheim 1993); Winkel (1970)
found that Blue Tits laid amean of 1.5 eggs less when
extra eggs were added in the nest. Therefore, the
presence of eggs of Blue Tit in a nest of Great Tit
should drive the latter to lay fewer eggs. According
to Merild (1994) this non adaptive acceptance of



foreign eggs and nestlings may be explained by the
fact that mixed clutches are too rare to cause a
selective pressure against this behaviour. Scarcity of
nesting sites may also favour acceptance of foreign
eggs (Gowaty & Bridge 1991, Petit 1991).

On the other hand, since the conditions for inter-
specific parasitism between Blue Tits and Great Tits
appear to be favourable, it remains to be explained
why this relation is not more common. According to
Yom-Tov (1980) and Andersson (1984) interspecif-
ic parasitism is favoured by synchronisation of egg-
laying between the involved species, and this has not
been observed in Blue Tits and Great Tits (Perrins
1979, Cramp & Perrins 1993, this study).

Since tits cannot recognise eggs of another spe-
cies, it is not probable that they would be able to
recognise eggs belonging to another pair of the same
species, and therefore intraspecific parasitism is
possible, even if it is difficult to demonstrate. Frati-
celli et al. (1989) found, in Central Italy, indirect
evidence of intraspecific parasitism in five clutches
of Great Tit (out of 163; 3.1%) and in two clutches
of Blue Tit (out of 7; 28.6%). In our study we found
three clutches of Blue Tits (4.48%) and three clutch-
es of Great Tit (4.62%) in 1996, and two clutches of
Blue Tit (3.23%) in 1997 where two or more eggs
were laid per day, showing a probable intraspecific
parasitism.
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Sammanfattning

Blandade kullar av blames Parus caeruleus och
talgoxe Parus major i holkar i centrala Italien

Blandade kullar forekommer ofta hos mesar. Har
beskriver vi fyra fall av blandkull mellan blames och
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talgoxe i ett omrade i centrala Italien, dér vi studerat
for centrala Italien ovanligt tdta populationer av
dessa tva arter sedan 1991. Vi hade 160 holkar 1995
(141 holkar 1996, 131 holkar 1997) férdelade pa tre
olika biotoper: en vinterkal 16vskog dominerad av
Quercus cerris och Q. frainetto, en stindigt gron
16vskog med Q. ilex och en 16vskog av mellantyp.
Holkarna kontrollerades en gang i veckan.

Varen 1995 fann vi en kull med 7 édgg av blames
och 3 dgg av talgoxe. Veckan efter var det 5 dgg av
talgoxe. Alla dggen klidckte och 7 ungar av blames
och 5 dgg av talgoxe foddes framgéangsrikt upp av
talgoxparet. Detta ar var medelkullstorleken 8,10
dgg for blames och 7,15 for talgoxe.

Varen 1996 fann vi en kull med 4 dgg av blames
och 10 dgg av talgoxe. De fyra blamesidggen hade
lagts forst. Efter en vecka fanns det dédrutéver 6
talgoxigg. Sedan gick en vecka utan ndgon ytterli-
gare dggldggning och boet verkade dvergivet. Men
sedan tillkom ytterligare 4 talgoxédgg. Boet plundra-
des sedan av en mérd. Denna var var medelkullstor-
leken 9,05 dgg for blames och 8,17 dgg for talgoxe.

Viéren 1997 pétriffade vi tva blandade kullar. I
bada fallen var holken forst besatt av blimes som
borjade dggliggningen. Direfter Gvertogs holken av
talgoxe som lade till sina egna dgg och ruvade och
fodde upp alla ungarna till utflygningen. I ena fallet
vardet4 dggav vardera arten, av vilka 2 blames- och
4 talgoxungarblev flygga. I andra fallet var det 4 dgg
av blames och 6 #dgg av talgoxe, vilket resulterade i
4 ungar av blames och 5 ungar av talgoxe som blev
flygga. Medelkullstorleken detta ar var 8,47 for
blames och 7,94 for talgoxe.

For blames var antalet lagda #dgg i blandkullarna
mindre dn det minsta antal som lades i en ren
blameskull i samma biotop och samma é&r, utom
1995. Kldckningsframgangen for blamesiggen var
hog: 13 av 15 dgg klidcktes och resulterade i flygga
ungar. Blandkullarna utgorde 2,38, 1,54 resp. 2,04
procent av alla bldmeskullar de tre aren och 1,72,
1,49 resp. 3,22 procent av alla talgoxkullar. Blame-
sarna startade dggldggningen i genomsnitt sju dygn
fore talgoxarna (14 april, resp 21 april).

Bldmesens och talgoxens ekologiska nischer Gver-
lappar i flera avseenden, namligen i biotopval, foda,
boplats och sovplats under vintern. Man har funnit
samband mellan holktillgang och partéthet for bada
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arterna och noterat att antalet bohal kan vara en
begrinsande resurs som kan orsaka konkurrens.
Man har ocksé funnit att talgoxen dr dominant 6ver
bldmesen.

Fall av dggliggningsparasitism mellan dessa tva
arter har beskrivits, med blamesen ibland som vérd,
ibland som parasit. I véra fyra fall visar tidsfoljden
for dggldggningen att det inte kan rora sig om para-
sitism, utan det var i stillet talgoxpar som dvertog
blamesarnas holkar medan bldmeshonorna fortfa-
rande holl pa att ldgga. Det dr virt att betona att
talgoxar inte kan skilja pa egna och andras dgg och
ungar. Men att foda upp andras ungar (av samma
eller annan art) innebir en kostnad som inte 6kar den
egna hickningsframgangen. Varken blamesen eller
talgoxen ligger ett bestimt antal 4gg utan kullstorle-
ken paverkas av antalet dgg som redan finns i boet.
Forekomsten av blameségg i en holk innebér darfor
atttalgoxen lagger mindre kull in den eljest skulle ha
gjort. Att beteendet finns kvar kan tolkas som att
blandkullar dr sé sillsynta att det negativa selek-
tionstrycket inte blir tillrdckligt for att eliminera det
eller att tillgdngen pa bohal ofta dr sa 1ag att alterna-
tivet dr att inte hicka alls.

Eftersom blames och talgoxe inte kénner igen sina
egna igg, skulle dggparasitism mellan blames och
talgoxe kunna vara vanlig. Men det dr den inte, och
det beror sannolikt pa for stor skillnad i dggligg-
ningsdatum. Aven parasitism inom arterna borde
kunna forekomma. Men dven detta verkar vara myck-
et sdllsynt. I var studie fann vi bara tre kullar av
vardera arten 1996 (4,5 resp. 4,6%) och tva blames-
kullar 1997 (3,2%) ddr tvaeller fler 4gg lades samma
dag, en mojlig indikation pa parasitism.

Fabrizio Petrassi & Alberto Sorace, S.R.O.P.U., c/o
Oasi naturale WWF “Bosco di Palo”, Via Palo
Laziale 2, 00055 Ladispoli RM, Italy and Laborato-
rio di Medicina Veterinaria, Istituto Superiore di
Sanita, Viale Regina Elena 299, 00161 Roma RM,
Italy.

Federica Tanda, Via Conca d’Oro 220, 00141 Roma
RM, Italy.

Carlo Consiglio, Largo Camesena 16, 00157 Roma
RM, Italy.



Forum

Vill ni verkligen ha oss?

PETER FEUERBACH

Soren Svensson har i senaste Ornis Svecica presen-
terat ett ambitiost arbete Ornitologins dod”, som
handlar om férgubbningen inom ornitologkaren. Pé
ett stille drar han slutsatsen att det méste ha skett en
“kompensatorisk rekrytering av dldre ornitologer
parallellt med att andelen yngre gatt ner.” Det finns
alltsa en viktig grupp mellan ungdomarna och gub-
barna som, forst i mogen élder, borjar utveckla ett
mer intensivt fagelintresse.

Jag dr nu strax over 40 och har alltid &lskat
naturen. Fram till for tre ar sedan kunde jag knappt
kénna igen kanske 6 fagelarter och namnge mojligt-
vis fjorton. For ett tiotal ar sedan horde jag ndgon
beritta om fagelskadare och vad det 4r for folk. Jag
trodde da att dessa maste vara mycket mirkliga
halvtokiga individualister som letar efter faglar.
Miirk, jag utan kunskaper och utan kikare sdg knappt
nagra faglar alls t ex ute i skogen, sa figelskddning
maste vara det ungefir trakigaste man kunde #gna
sig at! Tillfdlligheter eller ddet har gjort att jag
numera dger en dyr tub, skadar ibland och blivit
medlemiSOF. Skall jag bli en ornitolog? Och dé blir
man vil inte ornitolog dver en natt. Intresset maste
hallas vid liv i ménga ar.

Ornis Svecica...det paiminner mig om min barn-
dom, dé jag i katolska kyrkan fick lira mig att be pa
latin, de klokas sprak, utan att forsta vad jag sa for
néagot. Min farbror, som var en berest priist skrot ofta
med att han kunde diskutera med andra prister frén
alla virldsdelar pa latin och att detta sannerligen var
det mest internationella spraket. Hur dr det med
uppsatserna i Ornis Svecica? Ar tidskriften till for
forfattarna som jagar podng i antal publikationer pa
engelska? Jag har ldttare med svenskan, jag tror att
det har forfattarna ocksa. Nagra ganger har jag varit
néra att avbestilla Ornis enbart p.g.a. att nistan allt
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ar skrivet pd engelska och jag alltid far den hir
kénslan att ornitologerna vill gora sig mirkvirdiga,
pé min bekostnad. Rimligen borde det vara tvirtom,
svensk uppsats och engelsk sammanfattning. For
den som inte kan lata bli finns sdkert manga engelsk-
sprakiga tidskrifter som kan ta emot.

Det har diskuterats mycket om det 6kande artja-
gandet och kryssfebern. Kan det mojligen vara en
reaktion pé det stora allvaret och den tunga seriosi-
teten som, om man tolkar hur det skrivs i tidningar-
na, ir en sorts ledstjirna for ornitologin? An har jag
ingen forstaelse for kryssandet. Jag valde ett bara
22x okular till min tub, som ger en lugn och ljus bild
som jag kan njuta av ldnge. Jag kanske missar
artbestimningsdetaljer i drikten men njuter av att se
pé vad fageln har for sig. Anda tycker jag att kryssar-
na dr sympatiska personer. De har riktigt roligt med
det de héller pd med. Och det ir vil tur det, annars
hade det nog blivit @nnu firre ornitologer. Trots allt
hamnar jag kanske hos dessa, i alla fall s smaning-
om? Om det nu &r s att denna grupp dgnar mindre
tid at den "seridsa ornitologin”, maste det vl varaen
utmaning att hitta former for t ex inventeringsarbe-
tet, som helt enkelt dr anpassade till dem som skall
gora jobbet.

Sverige haren fantastisk fagelnatur och en befolk-
ning med ett stort intresse for naturen. Kanske var
20:e skulle kunna bli medlem i SOF. Fragan ér: Skall
jagblien ornitolog, eller passar jag in tills dess, eller
rentav dr vilkommen som bara fagelintresserad och
fagelvin?

Harplinge den 18 februari 1998
Peter Feuerbach, Mannarp 406, 310 40 Harplinge
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Nya bocker New books

J. Pinowski, B.P. Kavanagh and B. Pinowska
(red.): Nestling mortality of granivorous birds
due to microorganisms and toxic substances:
synthesis. PWN - Polish Scientific Publishers,
Warszawa, 1995. 437 sid. Kan kopas fran: The
Library, Institute of Ecology, Polish Academy of
Sciences, Dziekan w Lesny k. Warszawy, ul. M.
Konopnickiej 1, 05-092 Lomianki, Poland: USD
40 plus porto och exp.avgift.

Dennanagot mérkliga, men viktiga publikation skulle
ha anmalts for ldnge sedan - mérklig av tva anled-
ningar. Den ena dr att boken har nidstan exakt samma
titel som en 1991 utkommen skrift med delvis over-
lappande innehall. Enda skillnaden &r tilligget
“syntes”. Den andra ér att den innehéller ett antal
kapitel, som inte har det minsta att géra med vilken
roll mikroorganismer respektive miljogifter spelar
for boungars dodlighet, vilket dr bokens huvudsak-
liga tema.

Majoriteten av bidragen kommer fran polska fors-
kare och behandlar frimst tungmetallers inverkan
pa overlevnaden hos dgg och boungar. Att intresset
hérfor dr stort i Polen dr kanske inte sa konstigt med
tanke pa den hoga fororeningsgrad som kinneteck-
nat polsk industri och som bekant fatt mycket svéra
foljder for befolkningens hélsa inom de virst drab-
bade omradena. De flesta bidragen #r dock jamforel-
ser mellan stadsmiljoer, olika hart utsatta for framfor
allt utsldpp fran trafiken. Hér jamfors halterna av
olika metaller (men dven klorerade kolviten) i mark
och vegetation samt i de insekter och spindlar som
utgdr foda for boungar av grasparvar och pilfinkar,
de tva arter pa vilka samtliga bokens studier av
miljogifters och mikroorganismers paverkan base-
ras. Det visas bl.a. att skillnader i halterna av tung-
metaller som bly och kadmium avspeglas i ungarnas
tillviixt och dverlevnad. Av direkt intresse for en
faltornitolog dr att kullstorleken hos de bada Passer-
arterna 0kade med mingden av vissa nodvéndiga
metaller i honans kropp, medan den dédremot mins-
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kade med 6kande halter av koppar, mangan, kadmi-
um och bly. Sambanden kunde i flera fall ocksa
avlidsasidggen: i stora kullar hade dggen ldgre halter
av t.ex. kadmium in dggenism kullar. Ett &r dé stora
nedfall av bly och kadmium registrerades i ett obe-
roende métprogram, avspeglades dettaihogre halter
i boungarna och, omvint, ett ar med mindre nedfall
var halterna i ungarna lidgre.

Medan dtskillig forskning bedrivits om miljogift-
ers inverkan pa fortplantningen hos olika ryggrads-
djur (fisk, groddjur, faglar, ddggdjur) och de senaste
aren sett ett valdsamt uppsving i studiet av savil
ektoparasiters (fjaderloss, kvalster, loppor) som blod-
parasiters effekter pa faglars hickningsframgéng,
har studietav sjukdomsalstrande bakterier och svam-
par hittills varit av blygsam omfattning inom ornito-
login. Kanske beror det pa ett (alltfor) starkt infly-
tande fran David Lack, som framholl fodans avgo-
rande roll i faglars liv. De flesta studier hittills
rorande sjukdomsalstrande mikroorganismer har
utforts pa hons respektive burfaglar. Dirfor dr de
bidrag i den aktuella volymen som behandlar bakte-
rier och svampar av sirskilt intresse. Inte blott ungar
och vuxna faglar kan utsittas for angrepp, dven
dggen kan rdka ut for bakterieangrepp, dven om
flertalet bakterier inte kan penetrera skal och skal-
hinnor. I en av studierna undersoktes med mikrobi-
ologiska metoder (som jag inte kan bedéma) fore-
komsten av kolibakterier i oklédckta grasparv- och
pilfinkigg (som samlades in ndgra dagar efter det att
resten av kullen kldckts), i 4gg fran vergivna kullar,
samtifggunderruvning. Bland de oklidckta inneholl
mer dn en fjardedel kolibakterier medan motsvaran-
de siffra for 6vergivna dgg var cirka 10% och for
kontrolldgg 1-4%. Man beriknade att upp till 25%
av fosterdodligheten hos dessa arter kan bero pa att
dggen infekterats av kolibakterier. For den som har
fagelholkar kan det kanske ocksa vara av intresse att
forekomsten av mogelsporer i boungarnas lungor
var hogre i holkar som inte rensats dn i rensade
holkar (vilket foranleder forfattarna att rekommen-
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ingaklaraeffekter av sjukdomsalstrande svampar pa
sparvungarna och man spekulerar i att Passer och
flertalet smafaglar utvecklat ett gott immunforsvar
mot sddana. Denna del av boken avslutas dels med
en diskussion av samverkan mellan miljogifter och
sjukdomsalstrande organismer, dels av en diskus-
sion om i vad mén faglar (inte minst grasparv och
pilfink) dr mojliga sjukdomsspridare till médnniskan.
Slutsatsen i det senare fallet blir att dessa arter
mycket vil kan sprida sjukdomar till médnniskan - i
teorin, men knappast i praktiken.

Den enda anknytning de resterande kapitlen i
boken har till dess titel &r att de behandlar frodtande
faglar. Saledes skriver David Parkin om fingerprin-
ting-metoden applicerad pd grasparv, medan fem
forfattare i gammal Sovjet-anda redogor for forsok
att bestimma 6verlevnad och populationsstorlek
hos flyttande besténd av spansk och indisk sparv i
Kazakstan for att kunna bedriva effektiva decime-
ringskampanjer. Vidare forekommer en hicknings-
biologisk uppsats om tre arter indiska vévarfaglar,
en om dietskillnader mellan tre Streptopelia-arter i
Indien, en om utvecklingen av en polsk turkduvepo-
pulation samt till sist en uppsats om hackningsbiolo-
gi och populationsutveckling hos ett polskt, stadsle-
vande bestand av ringduva.

Boken dr i sanning inget for nojesldsning, men for
den som forskar om (eller dr intresserad av) faglar
och tungmetaller ér den utmaérkt: referenslistorna dr
synnerligen omfattande och ménga av resultaten
intressanta, tankevickande och - oroande.

HANS KALLANDER

Robin Restall, 1996: Munias and Mannakins.
264 sid. Pica Press, East Sussex. ISBN 1-873403-
51-8. Pris 1 Naturbokhandeln: 475 kr.

Den hér boken om munior och mannakiner fran Pica
Press ingér i en serie bocker som behandlar olika
fagelgrupper. Munior och mannakiner, av sliktet
Lonchura, bestar av 40-talet arter som har sin hu-
vudsakliga utbredning i Asien och Australien. Sex
av dessa arter forekommer i Afrika medan ett fatal
andra arter hdckar pa oar i Stilla Havet. Ett flertal
arter dr mycket populdra som burfaglar, t.ex. tre-
fargad munia (Eng. Tricoloured munia, Lonchura
malaca). Munior och mannakiner forekommer na-
turligt i relativt torra tropiska och subtropiska omra-
den, dir de friamst livnér sig pa olika arter griasfron.
Faglarnas utseende karaktiriseras i de flesta fall av
en kort stjart och en kraftig ndbb anpassad for
frodtning. For 6vrigt varierar storleken och férgteck-
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ningen av dridkten mellan arter, frdn den férhallande-
vis diminutiva och intetfirgade “Madagaskar man-
nakin” (Lonchura nana) stor som en kungsfégel till
den betydligt storre och mera bjart fargade “Grand
mannakin” (Lonchura grandis) fran Nya Guinea.

Forfattaren till den hir boken, Robin Restall, visar
sig efter en kort stunds ldsning vara en burfagelentu-
siast utover det vanliga. Han dr djupt intresserad av
sliktet munior och mannakiner och har mer eller
mindre vigt sitt liv 4t amatorstudier av dessa faglar,
i filt savil som i egna aviarier. Han har under drygt
40 ér studerat, skrivit och gjort illustrationer av
faglar som amatorforskare. Boken ir rikt illustrerad
av forfattarens egna mélningar och tuschteckningar,
som for ovrigt genomgaende héller en hog kvalité.
Tack vare sitt ordinarie arbete pa en internationell
reklamfirma har Robin Restall kunnat resa till och
under ldngre perioder bo i ett stort antal av de linder
dér munior och mannakiner féorekommer. P4 sa sétt
har han kunnat samla pa sig ett gediget material, pa
exempelvis driktvariationer och hickningsbiologi
fran ett stort antal lokala populationer. I boken
presenteras i méanga fall dven sonogram av olika
arters sang, som forfattaren spelat in i aviarier.

Boken inleds av tva korta dversiktskapitel som
behandlar taxonomi och generell naturaliehistoria,
d.v.s. habitatval, morfologi, driktbeskrivning och
beteenden under héckningstiden. I den efterféljande
delen av boken behandlas varje art separat. Forst
presenteras fargplancher Over arterna och sedan
foljer en detaljerad beskrivning over bland annat
faltkaraktérer, habitatval, foda, sang, hdckning samt
forekomst. Det dr en gedigen sammanstillning dver
munior och mannakinernas biologi som Robin Rest-
all gjort. Forfattaren har iven bemodat sig att i de fall
uppgifter finns ta med information om enskilda
arters hotbild. Speciellt roligt tycker jag att det
avslutande kapitlet i boken &r. Hér presenterar for-
fattaren en serie med s.k. “measured drawings”, ddr
detaljerade skissartade mélningar av handhéllna fag-
lar presenteras. Forfattarens egna anteckningar finns
med i marginalen och man kan hitta uppgifter pa
storleksmatt och driktvariation mellan olika geo-
grafiska omraden. Méanga av malningarna har han
gjort pa faglar som fotts upp och som han studerat i
aviarier. Boken &r gedigen och ger en god dversikt
over sldktet munior och mannakiner. Den fungerar
vil som en uppslagsbok men ger ocksa en hel del
intressant allmidnkunskap om ett relativt oként fa-
gelslikte. Jag kan varmt rekommendera boken till
burfagelintresserade savil som till specialintresse-
rade ornitologer.

SUSANNE AKESSON
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Nya doktorsavhandlingar New dissertations

Redaktor Editor: S. Akesson

AdrianL.R. Thomas, 1995: On the tails of birds.
Filosofie doktorsavhandling, Ekologiska institu-
tionen, Lunds universitet, 159 sidor. ISBN
91-7105-068-X.

Tidigare studier av faglars flykt och aerodynamik
har koncentrerats till vingarnas funktion och fagel-
kroppens utformning eftersom den medfor ett luft-
motstand. Fagelstjértens funktion har endast nimnts
i forbigaende. I en doktorsavhandling forfattad av
Adrian Thomas sitts nu stjartens funktion i fokus
och dess aerodynamiska betydelse blir vetenskap-
ligt upprittad. Franvaron av en grundlig aerodyna-
misk forstaelse av fagelstjirtens funktion gjorde sig
gillande under 1980-talet, da en rad beteendeekolo-
giska studier av sexuell selektion hos faglar aktuali-
serade fragan om kostnader av olika typer och ut-
formning av stjartfjadrarna. Inte séllan har fagelha-
nar dverdrivet forlangda stjdrtar och att bira dessa
gor dem till simre flygare samt att de littare faller
offer for predatorer 4n om de haft en kortare stjért
(som honan oftast har).

Det finns olika typer av stjirtar i fagelvirlden:
djupt gaffelformade stjdrtar (som hos t ex ladusva-
la), "pintails” — ddr endas de centrala stjértpennorna
dr forlingda (hos t ex afrikanska finkar) och gradu-
erade stjdrtar (t ex skata och skdggmes). Problemet
som Adrian Thomas valt att studera var att utreda
kostnader och eventuella fordelar med de olika stjért-
typerna som finns. Det dr denna lucka i vért vetande
som nu fyllts igen tack vare denna avhandling.
Adrian Thomas applicaerade deltavingteori pa fa-
gelstjdrtens aerodynamik. Denna aerodynamiska
teori behandlar de aerodynamiska egenskaperna hos
flygplan som ser ut som den grekiska bokstaven
“stora delta” (A, t ex flygplan som Viggen och JAS
39 Gripen. Den optimala formen pé en deltavinge &r
trianguldr med en nosvinkel pd ca 120° och dir
bredaste spannet utgores av den bakre kanten av
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triangeln. Utskjutande ytor bakom det maximala
spannet, som inte 6kar den sammanhéngande stjért-
bredden, tillfor endast kostnader i form av okat
luftmotstand. Om ddremot de yttre delarna forldngs
(t ex de yttre stjdrtpennorna hos en ladusvala) kan
man initialt fa en o6kad lyftkraft (och dven oOkat
luftmotstand) som faktiskt hojer stjdrtens totala ae-
rodynamiska prestanda. Pa detta sitt resonerade
Adrian Thomas och hans medarbetare nér de jimfor-
de teorin med de olika stjérttyperna man finner hos
faglar. Resultaten publicerades i en serie uppmérk-
sammade arbeten (bl a i den ansedda tidskriften
Nature), som nu alltsd sammanfattats i en avhand-
ling. I avhandlingen ingar dven en specialstudie av
en mycket langstjirtad solfagel som lever pa hog
hojd pa de ostafrikanska bergen. Genom att experi-
mentellt forldnga stjédrten visade det sig att flygfor-
magan forsimrades, vilket i och for sig inte var sa
ovintat. Om man dédremot klippte av en bit av den
langa stjdrten fann man att forméagan att i luften
fanga insekter 6kade. Hanar av den hér arten skulle
alltsd vara biittre flygare om de inte haft sd langa
stjdrtar. Sjarttypen hos solfageln ér en sk “pintail”
dir de centrala stjértfjddrarna dr forlingda och teorin
sdger att en sadan stjért inte medfor nagra aerodyna-
miska fordelar. Forklaringen till att sadana stjértar
4anda utvecklats maste vara sexuell selektion, dvs
honorna foredrar langstjirtade hanar av nagon an-
ledning trots att en ldngre stjdrt gor dem till simre
flygare.

I en annan artikel visas att hos arter med sexuellt
selekteratlangstjirtade hanar har dessarelativtlang-
re vingar @n honorna. Detta skulle kompensera den
okade kostnaden av att standigt flyga omkring med
Overdrivna stjdrtar.

Att par arbeten behandlar fraigan om att ha en
avvikelse fran perfekt bilateralsymmetri hos vingar-
na eller stjdrten. Att ha exakt lika langa vingar &r
naturligtvis en fordel, men om en figel dr under
energistress ndr vingfjadrarna vixer ut kan det upp-



sta smérre asymmetrier i vingpennornas lingd. En
jamforande analys visade att asymmetrinivan nor-
malt dr ldgre hos vingarna dn hos stjdrten, vilket
kanske @nda understryker det faktum att vingarna dr
viktigare dn stjidrten nér det géller en fagels flyg-
egenskaper.

Avhandlingen avslutas med ett par teoretiska ar-
beten dir stjdrten sitts ihop med vingarna (dvs resten
av fageln) och den totala flygprestandan beriknas
for fageln som helhet. Hér visar Adrian Thomas att
stjarten fungerar som en klaff (paverkar det lokala
flodet 6ver vingarna) och kontrollverktyg samt hur
det resulterande sambandet mellan effektforbruk-
ning och hastighet ser ut for en fagel som varierar
stjdrtens utbredning pa ett dndamalsenligt vis. Vid
langsam flykt hélls stjdarten ut och vid snabb flykt
fdlls den ihop. Den beriknade flygeffektkurvan for
vingar och stjdrt ser mycket intressant ut (den avvi-
ker i form fran den klassiska U-formen) och det
aterstar att genom experiment bekréfta att det forhal-
ler sig pa det sitt som forfattaren pastar.

Sammantaget utgér denna avhandling, som bestar
av en sammanfattning och nio arbeten, en mycket
intressant ldsning for den som ir intresserad av
faglars flykt och/eller sexuell selektion. Den illus-
trerar mycket pregnant hur aerodynamisk analys har
mycket att tillféra biologin och det dr bara att gratu-
lera forfattaren till ett synnerligen fint arbete.

ANDERS HEDENSTROM

Ekologiska institutionen, Lunds universitet

Erik Svensson, 1997: Costs, Benefits and Cons-
traints in the Evolution of Avian Reproductive
Tactics: a Study on the Blue Tit. Filosofie dok-
torsavhandling, Ekologiska institutionen, Lunds
Universitet. 156 sid. ISBN 91-7105-087-6.

Den som tittat ner i en holk med hickande blamesar
vet att man dér kan hitta en forskricklig massa dgg,
i genomsnitt 11 stycken och ibland dnnu fler! Man
kan stilla sig fragan vilka kostnaderna blir for for-
dldrarna att foda upp alla ungar som kldcks ur dessa
dgg, och pa vilket sitt det blir kostsamt. En annan
fraga dr hur blamesarna planerar sin familjebildning
itiden; det géller ju att det finns foda till alla ungarna
och att de far en bra start i livet. En tredje fraga,
kanske inte lika sjdlvklar, dr vilken konsfordelning-
en dr bland ungarna. Blir det alltid lika manga séner
som dottrar? Om inte, vad orsakar en skev konsfor-
delning?
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Erik Svensson tar i sin avhandling, bestdende av
hela atta uppsatser, upp dessa fragor i sina studier av
blamesar pd Revingefiltet i Skane. Mer formelltkan
fragorna sidgas gilla mekanismer bakom reproduk-
tiva kostnader, hur naturlig selektion paverkar evo-
lution av hiackningstid, samt adaptiv konsfordelning
hos avkomman. Alla dessa amnen knyter ndra an till
livshistorieekologi, och dr mycket aktuella i dagens
forskning.

Livshistorieteorin ér utan tvekan en av den evolu-
tiondra ekologins pelare. Den begreppsapparat som
denna teori anvinder sig av, ger oss en mdjlighet att
bittre forstd och dessutom testa de evolutiondra
processer som givit upphov till den stora mangfald
av livshistoriestrategier vi kan observera i naturen.
En av de viktigaste teoretiska utvecklingarna av
livshistorieteorin dr inférandet av begreppet repro-
duktionskostnad (cost of reproduction), vilket gjor-
des av den amerikanske forskaren G. C. Williams ar
1966. Definitionen av reproduktionskostnad dregent-
ligen enkel: reduktion av framtida reproduktion p g
ahdjning av nuvarande reproduktionen. For att ta ett
exempel: hur mycket reduceras en fdgelhonas for-
vintade framtida produktion av ungar om hon under
den innevarande hickningssdsongen lagger ytterli-
gare tva dgg? Denna reduktion dr kostnaden av
hennes 6kade insats innevarande sdsong, d v s repro-
duktionskostnaden. Orsaken till reproduktionskost-
naden &r att reproduktion forbrukar resurser, som
alternativt kan anvindas till framtida produktion av
dgg och ungar eller helt enkelt till att 6verleva till
nésta hickningssidsong. Fagelhonans mal dr hér att
anpassa sin produktion av avkommor varje sdsong
sa att hennes totala livstidsproduktion av avkommor
blir sd stor som mojligt, d v s att hennes fitness
maximeras.

Teoretiska begrepp bor om majligt testas i verk-
ligheten for att se om de egentligen har niagon
praktisk relevans. Nir det giller reproduktionskost-
nad har figelforskningen bidragit med manga och
viktiga empiriska tester. Dessa undersokningar har i
korthet gétt ut pa att experimentellt minska eller 6ka
dgg- eller ungkullstorlekar for att fordndra den re-
produktiva insatsen under innevarande sdsong. Fa-
gelforildrarnas 6den under kommande sdsonger foljs
sedan. Paverkar den fordndrade reproduktiva insat-
sen sannolikheten att 6verleva eller hur manga av-
kommor de producerar i framtida hdckningsforsok?
I ménga fall, men inte alltid, har svaret blivit “ja” pa
den frigan. Ar detta bevis pa att det i verkligheten
finns reproduktionskostnader? Inte otvetydigt! Nir
en Okad reproduktiv insats ett ar ger minskad repro-
duktionsframgéang nista ar, kan det helt enkelt bero
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pa att fagelforildrarna anpassat sin insats det andra
aret p g a att de lurats tro att de “korde for hart” det
forsta dret. Om sa ér fallet, dr férekomsten av repro-
duktionskostnad inte pavisad. Lsningen pa det hir
problemet ir att direkt undersdka de faktiska meka-
nismer som orsakar reproduktionskostnader. Kan
man pavisa mekanismerna, kan man ocksa dra slut-
sater omreproduktionskostnader. Det drenligt dessa
nya linjer i livshistorieforskningen Erik Svensson
bedrivit grundliga och insiktsfulla undersékningar
kring bldmesarnas liv. Dessa fragor behandlas i de
fyra forsta uppsatserna i avhandlingen.

I de tva forsta uppsatserna undersdker Svensson
hur reproduktionskostnader kan uppstd genom den
konflikt, eller avvidgning, som finns mellan hick-
ning och ruggning hos vissa faglar. Hickningen
maste naturligtvis genomforas underen tid pd aret d&
néringstillgangen och klimatet dr 1dmpligt. Det sam-
ma giller dock dven ruggningen, som ocksa dr en
krivande process. Bldmesarna forsoker 16sa det
genom att separera dessa aktiviteter i tiden. Men vad
hiinder om detta inte lyckas? I ett experiment forse-
nades hidckningen for ett antal par genom att den
forsta dggkullen togs bort, och den nya kullen som
lades blev ddrmed sen i tiden. Effekten blev att
manga blamesar i de forsenade hiickningarna pabor-
jade ruggningen redan nér hickningen fortfarande
pagick. Men hir fanns en konsskillnad — det var
framst hanar som inte kunde vinta med ruggningen.
De ruggande hanarna matade ungarna mindre, och
dodligheten bland ungarna 6kade ddrfér. Men den
forsenade hidckningen fick konsekvenser dven for de
vuxna faglarna. Labforsék under den efterfoljande
vintern visade att de forsenade faglarna hade en
hogre metabolism é@n en kontrollgrupp av omanipu-
lerade faglar. De forra fros alltsa mer, och det fick till
foljd att de dog i storre utstrickning under vintern.
En annan konsekvens var att reproduktionsfram-
géngen hos de dverlevande, férsenade individerna
forsdmrades pafoljande ér, da de ej var manipulera-
de. Orsaken till dessa negativa konsekvenser tycktes
vara att den extra anstrangning som héckningsforse-
ningen ledde till, gav bldmesarna fjddrar som isole-
rade sdmre under vintern och dirmed paverkade
termoregleringen negativt. Uppenbarligen kan allt-
sa reproduktiva anstringningar leda till reproduk-
tionskostnader p g a negativa effekter pa den viktiga
fjdderdrikten.

De tvd pafoljande uppsatserna handlar om en
annan mekanism genom vilken reproduktionskost-
nader kan manifesteras, nimligen immunokompe-
tens d v s forméga att forsvara sig mot sjukdomar och
parasiter. Idén som undersoks dr att immunforsvaret
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ar kostsamt att halla igang, och att reproduktiva
insatser, som ockséd dr kostsamma, forsdmrar im-
munforsvaret. Reproduktionskostnaden skulle allt-
sd orsakas av sdmre sjukdomsforsvar. De tva frigor
som undersoks i de tva studierna ér 1) hur paverkas
immunokompetensen av reproduktiv anstringning,
och, 2) dr immunforsvaret egentligen energetiskt
kostsamt? Den forsta fragan undersdktes genom att
experimentellt inducera immunrespons och miita
hur stor den blev hos 6vervintrande och hickande
blamesar. Resultatet var klart — de héickande blame-
sarna hade en sdmre immunrespons @n de dvervint-
rande. Detta skulle alltsd kunna betyda att 6kad
reproduktiv anstrdngning ger sdnkt immunforsvar
och ddrmed storre utsatthet for parasiter och sjukdo-
mar. I sin tur kan detta minska 6verlevnaden eller
den framtida reproduktionen, alltsd ge en reproduk-
tionskostnad. Ett alternativ &r att den s k primira
immunresponsen blir simre hos hidckande individer.
Detta kan medfora att farre minnesceller (for att
kénna igen antigener) produceras. Dessa faglar far
ddrmed sdmre majlighet att snabbt forsvara sig mot
framtida infektioner. Men varfor forsdmras immun-
responsen under hickningen? Kan det vara for att
individerna fordelar merresurser till reproduktionen
ochmindre till immunférsvaret under denna period?
Svensson och hans kolleger undersokte energikost-
nader for immunrespons hos blamesar i fangenskap.
Deras resultat var ovintat. Den metaboliska kostna-
den for immunresponsen var endast nagra procent
av basalmetabolismen. Att “sitta fart” pd immunfor-
svaret tycks sdledes just inte kosta nagon extra
energi alls. Hir finns dock ett problem. Undersok-
ningen omfattade endast immunresponsen mot tva
harml6sa protein som injicerades i faglarna, men hur
mycket energi kréivs for att halla igdng hela immun-
forsvaret, och vad kostar det att forsvara sig mot
nagon allvarlig sjukdom? Om vi dnda antar att
immunresponser inte dr energetiskt kostsamma, sa
varfor paverkas de negativt av reproduktiv anstrang-
ning? Svensson et al. for fram tre tinkbara forkla-
ringar. Immunresponser kan vara begrinsade av
andra resurser, tex dmnen som aminosyror och
karotenoider. Alternativt kan immunresponser un-
dertryckas att stresshormoner. Forfattarna for hdren
diskussion om att detta faktiskt skulle kunna vara
adaptivt. Vitsen med att immunresponser under-
trycks skulle vara att hindra att verdrivna immun-
responser, som utldses av stress, gor skada pa den
egna kroppen. Den tredje forklaringen &r att hog
metabolism 6kar produktionen av s k fria radikaler,
som dr skadliga for immunforsvaret.

Den femte uppsatsen behandlar det alltid intres-



santa amnet om hur konskvoter bestdms. Tvirtemot
vad man tidigare trott, dr det nu uppenbart att djur
faktiskt i vissa ldgen kan paverka den priméra kons-
kvoten beroende pé vilket kon som 4r mest 16nsamt
att producera. Svensson och hans handledare Jan-
Ake Nilsson underskte detta hos blamesarna. Det
visade sig att honor parade med hogkvalitativa hanar
producerade ett overskott av soner jamfort med
andra honor. Bldmeshonor tycks saledes sjélva kun-
na styra konskvoten hos sina ungar. Det hogkvalita-
tiva hos hanarna lag i att de hade extra hog dverlev-
nadssannolikhet niastkommande vinter. Jag tycker
att resultaten otvetydigt visar att den priméra kons-
kvoteninte dr slumpmaéssig, men diskussionen kring
varfor honor skulle producera ett 6verskott av séner
nir deras fader har hog 6verlevnad kdnns vag. Vida-
re dr analysen av andra faktorer dn dverlevnad, t ex
revirkvalitet, inte sarskilt grundlig. Borde det inte ha
varit mojligt att méta revirkvalitet pd nagot direkt
sdtt? Mina invidndningar bor dock inte ses som
negativ kritik, utan borde uppmuntra Svensson &
Nilsson att fordjupa sina studier kring detta intres-
santa dmne.

Avhandlingens tre avslutande uppsatser dgnas at
hur naturlig selektion paverkar evolutionen av hick-
ningstid. Ett vanligt monster hos faglar dr att par som
héckar tidigt far fler ungar dn par som dr sena, d v s
det dr selektion for tidig hdckning. Eftersom héck-
ningstid dessutom ofta &r arvbart, borde man enligt
gingse evolutionsteori forvinta sig en allt tidigare
genomsnittlig hickningsperiod i fagelpopulationer.
Sé dr dock inte fallet, vilket satt myror i huvudet pa
fagelekologerna. Enligt en idé framford av Trevor
Price m fl, kan det vara sa att selektionen egentligen
verkar pa honans niringsstatus (som da ej 4r arvbar
utan bestdms av miljofaktorer), och att denna status
i sin tur resulterar bade i tidig hickning och manga
ungar. Om denna modell 4r sann, behdver man inte
forvinta sig en evolutiondr fordndring av faglars
hickningstider. Detta har av ménga, inklusive Svens-
son, kryptiskt nog kallats for selektion pa omgiv-
ningskomponenten av en karaktdr. Man borde dock
kalla det for vad det dr, ndmligen selektion pa en
omitt karaktdr (ndringsstatus) som idr korrelerad
med en mitt karaktir vilken ej dr utsatt for selektion
(hickningstid). Navil, Svensson undersokte dessa
fragor med selektionsanalyser och med tva typer av
experiment, dels forsening av kldackningsdatum, dels
med extra utfodring. Slutsatsen fran dessa studier
var att det trots allt finns en direkt férdel med tidig
hidckning. Tidigt kldckta ungar overlevde i storre
utstrickning till tre ménaders dlder dn sent klackta
ungar, och blamespar som stodutfodrades tidigare-
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lade sin hickning. Fordelarna med tidig hdckning
kanliggai bittre fodotillgang for tidiga héckare eller
att det finns en fordel for unga blamesar att tidigt
besiitta bra habitat. Att det #ndé inte sker ndgon
evolutionir forindring av hickningstiden hos bla-
mesarna, tror Svensson mdjligen kan bero pa frek-
vensberoende selektion, att alla viktiga selektions-
tryck inte dr mitta (t ex selektion pé forildrarnas
Overlevnad), eller att arvbarheten hos olika inblan-
dade karaktirer kanske, i motsats till vad man trott,
ar 1ag. I den sjunde uppsatsen utvidgar Svensson
perspektivet, och undersdkerien litteraturstudie hur
olika fagelarters hickningstid reagerar pa stodutfod-
ring. Arter som kan ldgga flera kullar under en
sisong tidigarelade i regel sin hickning betydligt
mer #n arter som endast ligger en kull per sdsong.
Anledningen till detta foreslas vara att arter med en
kull &r mycket mer pressade att genomf6ra sin hidck-
ning pa ritt tidpunkt med hinsyn till olika faktorer,
medan de med flera kullar mest tycks vara begrénsa-
de av den direkta fodotillgdngen pa reviret vid 4gg-
ldggningen.

Erik Svenssons avhandling kiinns synnerligen vil
genomarbetad nir det giller savil teori som praktik.
Vad som ér sérskilt spannande dr undersékningarna
av mekansimer som kan leda till reproduktiva kost-
nader. Visserligen ldimnar dessa studier en méngd
fragetecken, men i det hir fallet dr det ett tecken pé
bra vetenskap eftersom fragorna borde generera nya
undersokningar for att fordjupa forstaelsen for evo-
lution av livshistoriestrategier. En god gissning dr
vil att Svensson kommer att gora just det. Studierna
kring selektion av hiickningstid dr ocksa vl utforda,
dven om man hir har att gora med ett svart omrade.
Problemen ligger bl a i att f bra matt pa parametrar
som selektionsdifferentialer och arvbarhet och att
dessa parametrar varierar i tid. Sammanfattningsvis
maste sdgas att avhandligen &r ett viktigt bidrag till
kunskapen om reproduktiv taktik och livshistorie-
strategier hos organismer. Det skall bli intressant att
se vilken del av avhandlingen Svensson viljer att
fortsétta sin forskning inom.

PAR FORSLUND
Institutionen for nuturvidrsbiologi,
Sveriges Lantbruksuniversitet, Uppsala
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Kristjan Lilliendahl, 1997. Fattening strategies
in wintering passerines. Filosofie doktorsav-
handling, Zoologiska institutionen, Stockholms
universitet. 29 sidor + separata uppsatser. ISBN
91-87272-58-X.

Du star hemma i koket och packar din matséck infor
den stundande helgens skidtur pa fjéllet. Hur mycket
mat stoppar du i? Ett rejélt lass med smorgasar
naturligtvis, nagra chokladkakor, ett stort paket rus-
sin samt middagsmat att viirma pa. Kaffepannan har
ocksa sin givna plats. Eftersom de pa viderleksrap-
porten nimnde nagot om risk for déligt vider, sa
lagger du ner ytterligare nigra paket russin — for
sikerhets skull. Men med tanke pa hur trakigt det
skulle vara om du svalt ihjil pa fjillet, varfor inte ta
den storsta ryggsidcken och fylla den med allt vad
koket har att erbjuda ? Nej, att béra sa mycket skulle
naturligtvis tréttaut dig fort och kanske bli sa otymp-
ligt att du riskerar att skada dig. Allts4, din matsdcks
storlek bestdms genom avvidganden om vilka for-
och nackdelar en viss méngd mat for med sig.

Faglar har sillan ryggsidckar pa sig men de kan
likvil béra pa en rejél matsick. De lagrar pa sig fett.
Ett populért ekologiskt forskningémne just nu ér hur
faglar anpassar sina fettreserver efter radande och
forvintade omsténdigheter. Kristjan Lilliendahls dok-
torsavhandling &r ett signifikant bidrag till detta falt.

Fordelen med att vara fet &r sjdlvfallet att man
alltid har en energireserv tillhands for tillfdllen nidr
ingen mat finns att tillga, till exempel infor natten,
under flyttningen eller under vinterdagar nér snd och
is omojliggor normalt fodosok. Sedan det stod klart
att manga faglar ibland avstar fran att éta for att inte
bli fetare, dven i situationer dir svéltrisken maste
anses vara ganska stor, har det blivit uppenbart att
det ocksa maste finnas en nackdel for en fagel med
att varariktigt fet. Med nackdel i det hir fallet menas
en okad risk att do. Tva huvudsakliga kostnader har
forts fram. Risken att bli dodad vid en rovfagels-
attack, troligen en vanlig dodsorsak bland smafag-
lar, 6kar rimligen om man &r tung, fet och osmidig.
Dessutom kostar det energi att bira omkring pé
mycket extra vikt. Denna extra energi maste man
skaffa genom att dta mer och just ndr man éter dr
risken oftast storst att bli attackerad. Alltsa, 4r man
mager riskerar man att svilta ihjél, dr man fet 16per
man storre risk att bli hokmat. Malet med Kristjan
Lilliendahls doktorsavhandling var att studera hur
olika omvirldsfaktorer paverkar storleken pa fettre-
serverna hos téttingar som 6vervintrar i en kall och
hard miljo.
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Avhandlingen dr baserad pa sex uppsatser, varav
fyra redan blivit accepterade i internationella tid-
skrifter av hog rang. Studieobjekten har varit gron-
fink, gulsparv, nétvicka och tre mesarter. Att si
ménga arter studerats 4r en styrka, dd man pa sa sitt
far ett bittre métt pa resultatens generalitet. I studier
av den hir typen visar det sig nimligen forvanans-
virt ofta att ett och samma ekologiska problem 18ses
pé olika sitt av olika arter. Sa var delvis fallet dven
i denna studie.

Den genomgéende arbetsmetoden har varit expe-
riment — tva i félt och fyra inomhus. Styrkan i detta
arbetssitt ligger i att man kan kontrollera en om-
virldsfaktor at gangen. Lilliendahl manipulerade
nattemperatur, flockmedlemmars status, fodotill-
géng och risken att bli dodad. Han noterade hur
faglarna forindrade sin vikt dérefter. Vikten kan pa
goda grunder antas spegla storleken pa fettreserve-
rna.

Ien forsta studie av burhéllna talgoxar fick faglar-
na spendera en natt i -8°C, vilket gjorde att de
forbrukade en stor del av sina reserver. Dagen dérpa
foljdes deras viktutveckling i detalj och jimfordes
med dygnet fore, da de haft det relativt varmt natten
fore. Det visade sig att talgoxarna pa morgonen efter
den kalla natten omedelbart aterhimtade den extra
viktforlust de lidit och ddrefter var viktutvecklingen
densamma som under foregédende dag. Studien be-
kriftar att figlar har formégan att i detalj kdnna sin
energistatus och att de under ‘normala’ omstindig-
heter uppenbarligen inte éter sd mycket de kan.

Uppsats tvd i Lilliendahls avhandling har redan
blivit en klassiker inom filtet. I frilevande talltite-
flockar #r rangordningen mellan individer stabil
over ldnga perioder. Man fann att subdominanta
individer alltid var fetare 4n de dominanta. Detta &r
mdjligen en smula férvanande. Man kan tycka att de
dominanta borde utnyttja sin stdllning for att ita mer
ochbli feta. Men i stiillet dr detta ett utméirkt exempel
pa att det finns en kostnad med att vara fet. Pa grund
av sin dominansstillning har dominanta faglar en
sdkrare tillgang pa fodan. Sviltrisken dr darfor min-
dre och de ‘har rad’ att minska pa fettreservernas
storlek. For att ytterligare undersoka styrkan i denna
forklaring plockades den dominant individen i varje
flock bort. Den tidigare subdominanta fageln blev
nu dominant och minskade mycket riktigt storleken
pé sina reserver. Detta dr experimentell beteende-
ekologi nér den dr som bist !

Om risken att bli dodad av en rovfagel beror pa
storleken av fettreserverna borde faglar dra ner pa
reserverna nir attackrisken okar. I en serie om tre
experiment blev faglar i bur ‘attackerade’ av en



uppstoppad sparvhok som ‘flogs’ genom rummet.
Faglarna blev uppenbarligen ridda, sa de uppfattade
hotet som verkligt.

De tva forsta studierna rorde gronfink. Efter att
hoken regelbundet hade ‘attackerat’ en flock i tva
dagar, sdnkte gronfinkarna sin vikt jamfort med en
kontrollgrupp som inte blev attackerade. Den mins-
kade vikten berodde inte pa att de blev sa rddda att de
inte vigade ita, eftersom det fanns gott om tid 6ver
till fodosok mellan ‘attackerna’. I stillet valde de
troligen att vara smalare och smidigare nér risken for
attacker var stor. Teoretiska modeller forespar att
faglari gronfinkarnas situation, med en 6kad risk att
bli dodad, borde foréndra sin fédosdksrytm och 6ka
langsamt i vikt tidigt pd dagen och snabbare i vikt
sent pa dagen. Detta for att minimera den totala
risken. Nagot sddant monster infann sig dock inte,
vilket aterstar att forklara.

I ett liknande experiment dkade gulsparvar sin
vikt nédr de befann sig i en situation med fler attacker,
vilket dr tvirt emot gronfinkarnas reaktion. Lillien-
dahl spekulerar i att gulsparvarna kanske liagger pa
extra fett for att flyga ivdg (flytta) fran det farliga
omradet. Alternativt ser gulsparvarna pa attackerna
mer som ett ovintat avbrott i sitt fodosok dn som
riktiga rovfagelsattacker. I sa fall stimmer respon-
sen Overens med teoretiska forvintningar.

Iavhandlingens sista experiment studerades vikt-
utvecklingen under dagen hos frilevande faglar av
fyra arter: talltita, entita och nétvicka som dr ham-
strare och talgoxe som inte hamstrar. Med stor
sannolikhet dr hamstrad mat en sidkrare fodokélla dn
icke-hamstrad mat. Teoretiska modeller forutsdger
dérfor att hamstrande faglar skall halla igen pa
fodosoket tidigt pa dagen for att pa eftermiddagen
snabbtldgga pé sig reserver infor natten. P4 detta sétt
kan de minimera tiden de dr tunga, och ddrmed mer
utsatta vid en rovfagelsattack. De kan gora detta utan
att for den skull oka risken att svilta ihjdl. Allt i
jamforelse med icke-hamstrare.

Lilliendahl placerade ut fagelbord med solrosfron
iflera talltiteterritorier i skogen. Mesar och nétviack-
or ldrde sig att komma till dessa nér en signal 1j6d.
Vid aterbesok senare pa sdsongen kunde en vig
placeras under fagelbordet. Med hjidlp av vigen
studerades sedan enskilda individers viktutveckling
under en vinterdag. For att faglarna skulle sitta kvar
en langre stund pé vdgen och for att forhindra ett for
stort intag av fron som skulle kunna paverka experi-
menten, biddades frona in i fett. Smart !

Oaktat en kort period av snabb viktdkning pa
morgonen hos de hamstrande arterna, men ej hos den
icke-hamstrande talgoxen, sé skilde sig inte viktok-
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ningsmonstret over dagen mellan hamstrare och
icke-hamstrare. Detta Gverensstimmer inte med de
teoretiska modellernas forutsigelser. Om nagot
monster stod att skonja sa ckade den hamstrande
talltitan vikten snabbare tidigt pa dagen 4n sent pa
dagen.

Kvaliteten pa doktorsavhandlingar vid de svenska
universiteten haller genomgédende hog internatio-
nell klass. S& dven denna. Fa svagheter star ddrfor att
finna och kritisera. Dessutom har manga av uppsat-
serna redan genomgatt expertgranskning innan de
publicerades. Nagot man saknar i Lilliendahls av-
handling #r emellertid data pa intensiteten med vil-
ken faglarna dter. Fodosoksintensiteten, hur stor del
av sin tid de dgnar at fodosok, eller hur mycket mat
de stoppar i sig per tidsenhet, &r viktiga variabler i
maénga teoretiska modeller. I avhandlingen anvén-
der Lilliendahl i stillet genomgéende viktforidnd-
ringar som ett indirekt matt pa fodosoksintensiteten.
Naturligtvis ér de nira sammankopplade, men vikt-
forindringen beror inte bara pd hur mycket en fagel
dter utan ocksa pa hur mycket energi den forbrukar.
En inaktiv fagel kan alltsa 6ka snabbare i vikt 4n en
aktiv fagel dven om de édter samma mingd foda.
Viktutvecklingen paverkas ocksa av huruvida ma-
gen dr tom eller full. I den sista uppsatsen tolkas till
exempel en mycket snabb viktokning under dagens
forsta timmar som en effekt av mycket aktivt fodo-
sok. Rimligen méste dock en del av forklaringen
vara att de pd morgonen fyller en tom mage.

Amnesmissigt #r Lilliendahls avhandling mycket
vil sammanhéllen och fokuserad. Experimenten &r
genomgdende uppfinningsrika och vil genomforda
och ménga av studierna kommer sikert att bli vélci-
terade i den internationella facklitteraturen. Det &r
bara att gratulera till en mycket god forskargérning!

Detta forskningsfilt kommer sikert att fortsitta
rona stor uppmérksamhet. Det star utom allt tvivel
att figlar har en férvanansvird forméaga att ldsa av
sin omgivning och kontrollera sin vikt och sina
fettreserver ddrefter. Ddremot dterstar manga frage-
tecken attrita ut ndrdet géller att forklara de monster
man finner. Av speciellt stor vikt &r att finna ut hur
risken att bli dodad varierar med médngden lagrat fett
och vilka ytterligare kostnader som hdnger samman
med stora fettreserver.

Vi kan alltsa vara siikra pa att storleken pa figlar-
nas matséck dr mycket vil avvigd, men vad de
tdnker pa nér de packar den, det vete faglarna...

AKE LINDSTROM
Ekologiska institutionen , Lunds universitet
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Grzegorz Mikusinski, 1997: Woodpeckers in
Time and Space. The role of natural and anth-
ropogenic factors. Filosofie doktorsavhandling,
Grimso forskningsstation, Riddarhyttan och In-
stitutionen for naturvardsbiologi, Sveriges lant-
bruksuniversitet, Uppsala. Acta Universitatis Agri-
culturae Sueciae, Silvestria 40. ISSN 1401-6230,
ISBN 91-576-5324-0.

Hackspettarna borjar med ritta inta nigot av en
sdrstdllning i faunavarden i skogsmiljoerna, tillsam-
mans med en del vedlevande insekter och svarsprid-
da kryptogamer. Fé grupper av figlar har drabbats sa
hart av modernt skogsbruk som hackspettarna. Mel-
lanspetten drredan utrotad och vitry ggspetten édr néra
utrotning. Tretaspetten befaras hamna i en alltmer
prekér situation inom en néra framtid och mindre
hackspetten anses ha minskat pa manga hall. Gra-
spettens situation dr oklar medan grongolingen defi-
nitivt &r pd nedgng dven om det gar ldngsamt. Aven
goktytan har minskat pd manga hall i landet. Det &r
egentligen bara tvé arter som klarar sig brai moderna
odlingsskogar, spillkrakan och storre hackspetten.
Vitryggen var foremal for en doktorsavhandling
av Gustaf Aulén 1986, spillkrakan som nyckelart i
skogsekosystemet behandlades av Kristina Johns-
sons i hennes avhandling 1993 och éret innan hade
UIf Sandstrom skrivit en licentiatavhandling om
forekomsten av bohal i férhallande till olika skogli-
ga atgirder. Aven den till historien gingna mellan-
spetten fick sin avhandlling av Borje Pettersson. Vid
Lunds universitet pdgir en omfattande studie av
mindre hackspetten, vilken har resulterat i tva dok-
torsavhandlingar, som kommer att anmélas i ett
kommande héfte. Atskilliga uppsatser och konfe-
renser om hackspettar har ocksa sett dagens ljus
under senare dr. Det pdgér med andra ord ett inten-
sivtarbete for att bittre forsté hackspettarnas ekolo-
gi och sékerstilla deras framtid i skogar som blivit
alltmer produktionsinriktade och som kommer att fa
plats for mycket litet av naturskog nér sa smaningom
dven energiforsorjningen skall baseras pa ved.
Grzegorz Mikusinski tar som utgangspunkt i sin
avhandling mojligheten att hackspettarna skall kun-
na anvindas som en slags hilsokontrollanter inom
skogsbruket, d.v.s. som indikatorer pa att hénsyn till
biodiversiteten verkligen tagits inom skogsodling-
en. Han koncentrerar sig pa tva arter, grongoling och
spillkrdka, vilket innebér att han behandlar en art pa
retrétt och en pa expansion. Men dessutom presen-
teras tva uppsatser av mera generell karaktér, bada
tillsammans med Per Angelstam. Den ena handlar
om hackspettfamiljens artsammansittning och bio-
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toprelationer i hela norra Vistpalearktis, bl.a. med
hénsyn till den langsiktiga skogshistorien och skogs-
bréinder. Den andra handlar om hackspettrikedomen
i forhallande till urbanisering och odlingsintensitet i
olika ldnder i Centraleuropa. Tva uppsatser tar upp
aspekter som tidigare inte behandlats sérskilt inga-
ende for just hackspettarna, ndmligen vintertempe-
ratur och snodjup. Totalt omfattar avhandlingen,
forutominledningen, sex uppsatser, av vilka fyra var
publicerade tidigare.

Effekten av urbanisering illustreras pa ett enkelt
sitt genom att variationskoefficienten for hackspett-
arternas vanlighet i olika ldnder avsétts mot ldnder-
nas urbaniseringsgrad. Hog variationskoefficient blir
det om nagon enstaka art dominerar och 6vriga arter
saknas eller dr fataliga, 1ag om manga arter delar
mera lika pd totalantalet individer mellan sig. Hela
39% av variationen i artantal kan forklaras av urba-
niseringsgraden for de 20 ldnder som analyserats.
Danmark #r den ena extremen. Over 90% av alla
hackspettar tillhor en enda art. Danmark dr dock i
useltsdllskap med Tjeckien, Holland, Belgien, Tysk-
land och Luxemburg. Bist ligger Kroatien med
Litauen titt efter. Det viktigaste i uppsatsen dr att
forfattarna forkastar tanken att det dr klimatskillna-
der eller historiska invandringsprocesser som ligger
bakom monstret. Det édr urbaniseringsgraden och
den dérav orsakade forlusten av naturliga skogar.
Och naturligtvis &r forfattarnas ord kloka: Vi skall
ldra oss av de Ost-vistliga gradienterna i biodiversi-
tet for att i ostra undvika de forluster som drabbat
vistra Europa. Men behover vi verkligen ldra oss
detta? Funnes den politiska viljan skulle vi vél redan
med dagens kunskap utan storre problem ha kunnat
vinda de nedatgaende trenderna for natur- och gam-
melskogarnas specialister. Men s fungerar det inte
i verkligheten. Det beh6vs manga studier under lang
tid for att bygga upp en opinion.

Spillkrakan har 6kat sin utbredning kraftigt pa den
europeiska kontinenten samtidigt som den minskat
i de allra nordligaste och ostligaste delarna av Euro-
pa. Detta diskuteras i tre uppsatser. Okningen synes
vara en direkt konsekvens av barrskogsodlingens
6kning i Europa. Fédan tycks vara nyckelfaktorn. Pa
kontinenten lever spillkrdkan néstan bara av byten
som finns i barrskog. Det verkar inte finnas ndgon
brist pa boplatser och arten tycks vara mycket tole-
rant mot skogsfragmentering. Varfor minskar den da
i nordostligaste Europa? Det verkar bero pa att de
moderna skogarna inte kan foda spillkrakan vinter-
tid. Det &r for litet dod ved som nar ovan snon.
Huvudfodan dr namligen hdstmyror i stubbar, men
ndr snon blir mer dn 30 cm djup kan spillkrikan inte



ldngre lokalisera stubbar med myrkolonier. Stod for
denna tanke fas genom analys av ett material som
Lennart Saari samlat in pa 6n Aasla i sydvistra
Finland under 17 ar. Det visade sig att det fanns férre
spillkrakor nér det var djup sno. For att férhindra att
spillkrakan fortsétter att minska i norra Europa krévs
saledes 6kad mingd doda hogstubbar som nar ver
snon vintertid, men i ovrigt tolererar den uppenbar-
ligen modernt skogsbruk.

Annorlunda &r det med grongolingen som be-
handlas i en uppsats ur ett litet udda perspektiv. Man
forsoker bestimma forekomsten av arten med hjilp
av biotopinformation fran satelliter. Den bista forut-
sdgelsen far man om man anvénder méngden 16v-
skog och 6ppna omraden samt dessa placering i
forhallande till varandra. Bést fungerar forutsigel-
serna i en ganska stor skala, nimligen for omraden
om 100 kvadratkilometer, vilket innebir att metoden
inte dr praktiskt anvéindbar i naturvardsarbete. Slut-
satsen blir ddrfor att framtida satellitdata maste haen
visentligt bittre savil geografisk som biotopmissig
upplosning innan de blir anvdndbara. Tyvérr blir
dérfor denna uppsats, pa samma sétt som atskilliga
landskapsanalytiska fagelstudier blivit, ett cirkelbe-
vis. Man kommer genom nagra extra dvningar fram
till samma resultat som man i inledningen redan
redovisat: i detta fall att grong6lingen trivs bist i

Ornis Svecica 8 (1998)

Oppna, naturliga skogar eller ménniskoskapade bio-
toper med gamla 16vtrad. Men det dr naturligtvis
intressant att samma sak kan uttryckas i form av en
90-procentig korrelation mellan antalet grongoling-
ar och antalet fristdende hus. Grongélingen kommer
sikert att fortsétta sin kréftgang eftersom andelen
16vinslag och Oppen kulturmark av annat slag dn
aker minskar i skogarna.
Liggerdetnagotiutgangspunkten att hackspettar-
na skulle kunna vara skogens hélsoindikatorer ur
biodiversitetsvinkel ? Knappast. Indikatorartstanken
dr nog lika oanvindbar hir som i andra fall. Helt
uppenbart har varje hackspettart sina speciella bio-
topkrav och indikerar dérfor de kvaliteter som den
sjdlv maste ha. Och sa gor alla andra fagelarter
ocksa. Vidare dr avhandlingen, tycker jag, ett exem-
pel pa att det dr de studier som inriktar sig pa en
specifik fraga som ger de for fagelskyddet anvénd-
bara resultaten och inte de dvergripande korrela-
tionerna mellan biotop och foérekomst i landskaps-
perspektiv. Resultatet att hdstmyran &r en nyckelfo-
da vintertid i kombination med att det finns en
negativ korrelation med snddjupet dr ett starkt resul-
tat om ett orsakssamband pa en forstéelig och an-
vindbar niva.
SOREN SVENSSON
Ekologiska institutuionen, Lunds univesietet
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Rattelse Correction

Population size, migration routes and breeding origin of Purple Sandpipers Calidris maritima
wintering in Sweden

MIKAEL HAKE, DONALD BLOMQVIST, ELIN P. PIERCE, TOMMY JARAS & OLOF C. JOHANS-
SON

Ornis Svecica 7:121-132 (1997)

Table 4 on pp. 128-129 in issue no. 3—4, 1997 was not complete. Part of the English heading and two
recoveries were missing. The full table follows below.

Tabell 4 pa sid. 128—129 i héiftet 3—4, 1997 var inte fullstindig. Del av det engelska tabellhuvudet och tvd
aterfynd saknades. Den fullstindiga tabellen foljer nedan.

Table 4. Data on sightings of Purple Sandpipers ringed on Svalbard, and sightings and recoveries made on
Svalbard of birds ringed elsewhere (also see Figure 3). Age classes (EURING codes): 1 = nestling, 2 = age
unknown, 3 = first autumn, 6 = second spring or older. All sighted birds could not be identified as some had
seasonal colour combinations only.

Samtliga observationer av skérsndppor som ringmdrkts pa Svalbard samt observationer och dterfynd gjorda
pd Svalbard av faglar som ringmdirkts pé andra platser (se éven Figur 3). Aldersklasser enligt EURING
standard: 1 = bounge (00), 2 = obestimd dlder; 3 = forsta host (10), 6 = andravdrellerdldre (3+). Allafaglar
kunde inte bestdmmas till individ eftersom ndgra av de observerade endast var forsedda med scisongsfirger.

Ringed Age Date and site of recovery Details of recovery

Ringmdirkt Alder  Datum och plats for dterfyndet Aterfyndsdetaljer

1987 Ny Alesund - 18.12.88 Bolleskiren, Hono, Archipelago  Colour-rings read through binoculars
of Goteborg (54.31N/11.93E) Fdrgringar avldista med handkikare

1988 Adventdalen 1 12.03.89 Malvik beach, Trondheim, Leg flag seen through telescope
Norway (63.26N/10.41E) Benflagga sedd med tubkikare

1988 Longyearbyen - 22-23.03.89 Vinge, Skatval, Trgndelag, Leg flag seen through telescope
Norway (63.30N/10.47E) Benflagga sedd genom tubkikare

1988 Longyearbyen - 18.03.90 Vinge, Skatval, Trgndelag, Leg flag seen through telescope
Norway* Benflagga sedd med tubkikare

1988 Longyearbyen 6 06.11.93 Segelskiren, Archipelago of Colour-rings read through telescope
Koster, Sweden (58.47N/10.59E) Fdrgringar avldista med tubkikare

1993 Gypsdalen** 6 Spring var 1994 — spring var 1996 Nidingen Ring number read through telescope
area Nidingenomradet Ringnumret avldst med tubkikare

11.11.88 Langnes, Tromsg, 6 06-15.06.94 and 08.06.95 Longyearbyen Colour-rings read through telescope
Norway Fdrgringar avldista med tubkikare
25.11.84 Buchanhaven, 3 Defended a territory at Longyearbyen 1994 Controlled by ringer, later seen
Aberdeereshire, Scotland** Forsvarade revir vid Longyearbyen 1994 Kontrollerad av ringmcirkare, senare sedd

Possibly the individual seen at this site 22-23.03.89 Mdjligen samma individ som sdgs héir 22-23.03.89
Ron Summers in litt. Ron Summers i brev
Controlled at the same site 17.10.92 and also seen here during the winter 1993/94 (Karl-Birger Strann in litt.)

Kontrollerad pa samma plats 17.10.92 och éven sedd héir under vintern 1993/94 (Karl-Birger Strann i brev)

64



Instruktioner till forfattarna
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