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The Swedish Reed Warbler Acrocephalus scirpaceus population
estimated by a capture-recapturetechnique

BENGT-OLOV STOLT

The number of Reed Warblers Acrocephalus scirpaceus
leaving Sweden on autumn migration was estimated by a
capture-recapture technique. A large number of Reed
Warblers are ringed annually, mainly in July—September.
During the same period, shortly after ringing, these birds
|leave Sweden on autumn migration directed south-west.
One sample is recaptured at the south-western corner of
Sweden, at Falsterbo Bird Observatory, and the capture-
recapture technique can be used to estimate the size of the
total population. Theresult of the calculation for the total
number of Reed Warblers leaving Sweden each autumn
was 3.3 million (95 % confidenceinterval £0.86 million).
The corresponding number for the juvenile birds was 1.8
million (+0.63 million). Dueto alow rate of recaptures of
ringed adult birds at Fal sterbo, the cal cul ated total number
may betoo high, whereasthenumber achievedfor juvenile
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birds was judged to be more correct. Detailed analyses of
available datasupport that about 1.8 millionjuvenilebirds
leave Sweden on autumn migration. Among them, 5.7 %
are assumed to be of Finnish origin and 1 % are assumed
to come from other areas outside Sweden. On the basis of
available data on survival, breeding success, pair density
and reed areas, the mean annual breeding population of
ReedWarblersin Sweden, 1988-1993, wasestimated to be
about 500,000 to 600,000 pairs, which isalarger popula-
tion than previously assumed.
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Introduction

Thesizeof ananimal population canonly exception-
ally beassessed by direct countsof individuals. One
indirect approach is the capture-recapture method,
which has been frequently used in animal ecology
(see Krebs 1978), but not much used in ornithol ogy.
The aim of this paper is to estimate the size of the
Swedish Reed Warbler Acrocephalus scirpaceus
population by applying a capture-recapture tech-
nique on datafrom bird ringing, and to discuss what
errors might influence the result obtained.

The Reed Warbler has successively expanded its
distribution towards the north and north-east from
the end of thelast century to the middle of the 1970s
(SOF 1990, Glutz 1991). During the period 1975—
1992, the Swedish Reed Warbler population contin-
ued to increase, more or less continuously, and
during 1992-1997, it has remained on a high level
according to theindex of the Swedish breeding bird
census (Svensson 1997, 1998). The species breeds

mainly in reed beds standing in fresh water, prefer-
ably in eutrophiclakes, but also in reed beds border-
ing bays aong the coast. The main distribution
coversthesouthern partsof Sweden, to about 61° N,
and partsof the coast of the Gulf of Bothnia. Suitable
habitats for Reed Warblers seem to be lacking fur-
ther north in Sweden, where the reed beds are less
frequent.

More than a quarter of a million Reed Warblers
wereringedin Sweden up to andincluding 1996 and
1,774 were recovered. An overwhelming majority
of the birds ringed, as well as recovered, were
captured in mist-nets. The ringing sites cover most
of the breeding areain Sweden (Figure 1).

Duringtheautumnmigration, betweenend of July
and early October, Reed Warblers leave Sweden
heading south-west, towardswinter quartersintrop-
ical West Africa. The south-west directed autumn
migration is evident from ringing recoveries (Fig-
ures2 and 3). Fromtheresultsof the Swedish part of
the ACRO-project, a project initiated by EURING
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Figure 1. A. Locations of main ringing sitesfor Reed Warblers Acrocephal us scirpaceusin Sweden. Only ringing sitesfor birds
that were |ater recovered are included. The map can be said to show the main ringing sites because the mean number of Reed
Warblers ringed per recovery is 157.

B. Theringing sites participating in the ACRO-project in Sweden (From Stolt et al. 1993). Reed Warblerswereringed at al the
sites with the exception of the most north-western one, Annsjon, where mainly Sedge Warblers Acrocephal us schoenobaenus
were captured..

A. Geografisk fordelning av storre markplatser for rérsangare Acrocephalus scirpaceus i Sverige. Endast méarkplatser for
aterfunna rorsangare ar medtagna. Kartan kan sagas visa markplatser med ett stort antal ringmérkta rorsangare, eftersom
medeltalet mérkta per aterfynd ar 157.

B. Markplatser i det svenska ACRO-projektet (fran Solt et al. 1993). Rorsangare fangades vid samtliga markplatser utom den
langst i nordvést, Annsjén, dar framst sivsangare fastnade i néten.

(the European Union for Bird Ringing), we know
that adult Reed Warblers |eave Sweden early in the
season, shortly after completed breeding, in late
July—August, and that juvenile birds follow from
late July—early October (Stolt et al.1993).

Capture-recapture method
ThePetersen method isthefirst and simplest form of
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capture-recapture technique used to study animal
populations (Pollock et al. 1990). Briefly, when we
capture, ring and release a known number of birds,
thetotal populationwill consist of someindividuals
with a ring and some without a ring. In order to
estimate the total population size we have to know
theproportion of ringed birdsinthepopulation. This
proportion can be estimated by recapture of a ran-
dom sample and assuming that the sample will
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Figure 2. Geographical distribution of ringing recoveries,
(n=1393), up to and including 1996, of Reed Warblers Acro-
cephalus scirpaceusringed in Sweden, except those ringed at
Falsterbo Bird Observatory. Each circle represents one or
more recovered birds.

Geografisk férdelning av aterfynd (n=1393) till och med 1996
av rorsangare Acrocephalus scirpaceus mérkta i Sverige,
utom de som mérkts vid Falsterbo fagelstation. Varje cirkel
visar ett eller flera fynd.

contain the same proportion of ringed birdsasinthe
total population. The method isbased on thefollow-
ing assumptions. First, that between capture and
recapturethe populationisclosed, which meansthat
the proportion of ringed birdsis not changed by for
examplebirthsorimmigration, whichthenwouldall
beindividual swithout aring. Second, birdswithand
without a ring should be equally likely to be cap-
tured. Third, rings are not lost. In the present study
| have used this first smple form of the capture-
recapture method. A modified version, compensat-
ing for bias in the above assumptions, and more

Figure 3. Geographical distribution of ringing recoveries, up
toandincluding 1996, of Reed Warblers Acrocephal usscirpa-
ceus ringed at Falsterbo Bird Observatory (n=265). Each
circle represents one or more recovered birds.

Geografisk fordelning av aterfynd till och med 1996 av ror-
sangare Acrocephal us scirpaceus markta vid Fal sterbo fagel-
station (n=265). Varje cirkel visar ett eller flera fynd.

sophisticated models are described for instance in
Pollock et al. (1990).

To estimate the size of the total population the
following relation is used:

Total population size=

Number of birdsin
"recapture" sample

Number of birds ringed

in the population X

Number of birds with ring in "recapture” sample
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For the Reed Warbler, alarge number of individ-
uals wereringed in Sweden, in autumn, annually in
1988-1993. When these birds, during the sametime
period, July—September, |eft Sweden ontheir south-
west directed migration a sample was recaptured at
Falsterbo Bird Observatory situated at the south-
western corner of the country. The proportion of
birdswhich already carried aring when captured at
Falsterbo was determined and used to estimate the
size of the population.

Thus, by applying the capture-recapture tech-
nique we have a method to estimate the size of the
Reed Warbler population leaving Sweden onmigra-
tion. If we canidentify the number of birdsoriginat-
ing from areas outside Sweden, we can estimate the
breeding Reed Warbler population in Sweden. The
accuracy of the population estimate would be im-
proved if the number of juvenile and adult birdsin
the autumn population could be separated.

Material

The dataincluded in this paper on birds ringed and
recovered are stored at the Bird Ringing Centre,
Swedish Museum of Natura History.

For the present estimate of the population sizethe
numbers of Reed Warblers ringed and recovered
during theyears 1988-1993 were used. Many of the
birdswereringed during the period July—September
at permanent ringing sites participating in the Swed-
ish part of the ACRO-project (Figure 1). During
these six years the total number of Reed Warblers
ringed in Sweden was 88,488 and of them 52,589
were ringed within the ACRO-project. For those
ringed within the ACRO-project adult and juvenile
birds are summed up separately. For those ringed at
other sitesonly thetotal number of specimensringed
isavailable, not separated on adults and juveniles.

Oneimportant ringing sitewassituated at Fal ster-
bo, at the south-western point of Sweden (Figure 1).
In autumn, during the six years 1988-1993, more
than 13,000 ReedWarbl erswerecaptured andringed.
Thesampleat Falsterbo was achieved through daily
capturing during the period 21 July to 30 September.

Two different sets of datawere used for the calcu-
lations. The first data set, included all individuals
captured and ringed during the years 1988-1993. |
used theannual total spublishedintheannual reports
of the Swedish Bird Ringing Centre (Stolt et al.
1991, 19923, 1992b, 1993, 1994, 1995). In these
reports adults and juveniles are not separated. The
numbers include, in addition to birds ringed during
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July—October, also the adult birds ringed at spring
arrival and during early summer (May—June).

Within the ACRO-project, separate ringing totals
were available for adult birds as well. There were
6,894 adultsringed at other sitesthan Falsterbo, but
noneof themwasrecaptured at Falsterbointhesame
year asit was ringed. Therefore, no separate calcu-
lation could be made for adult birds. Hence, the
second data set included only juvenile birds cap-
tured and ringed within the ACRO-project during
July—September 1988—-1993.

Thetotal number of birdsrecovered asdead, inthe
records at the Bird Ringing Centre, includes 126
Reed Warblersringed asnestlingsor first year birds.
Out of these 126 birds 33 (26%) survived the first
year, with limit 1 July, and 16 (48%) out of the 33
survived asecond year and 9 (58%) survived athird
year. After the third year the numbers are too small
to alow for accurate survival estimates. However,
longevity is relatively large. The three oldest birds
from Swedish bird ringing were al controlled aive
and between 10 and 12 years old.

Sweden is the main area of recruitment for Reed
Warblers captured at Falsterbo in autumn. Thisis
shown by the geographical distribution of recover-
ies (Figures 2 and 3). However, from recoveries of
birds ringed in Finland as well asin Sweden, it is
evident that the recruitment area for the Reed War-
blersringed in Sweden in autumn also includes part
of south-western Finland. Thispartisapproximately
theHelsinki areaand areaswest of Helsinki, includ-
ing theislands of Aland.

Seven Reed Warblers ringed at Falsterbo were
recovered in Finland and 115 in Sweden. Thisindi-
cates that 5.7% of the birds at Falsterbo originate
from the Finnish population. This is a reasonable
estimate if we assume that the chance of being
recovered in Finland, e. g. get trapped in aFinnish
ringer’s mist-net, is about the same as being recov-
ered in Sweden. The value of 5.7% might be a
minimum, because also some of the birds ringed at
Falsterbo and recovered in Sweden may originatein
Finland, but caught while on migration through
Sweden. On the other hand, 5.7% would be a too
highestimate, if Finnishringersaremoreefficientin
capturing birds.

From recoveries of birds ringed in Sweden (Fig-
ure 2), and from recoveries of foreign ringed birds
passing through Sweden in autumn, it is clear that
some of the Reed Warblersoriginatein Norway and
Estonia. However, they make up only a very small
proportion of the total population. The Norwegian
and Estonian birds probably represent lessthan 1%.



Results

Considering the whole period of six years, 51 Reed
Warblerswererecaptured at Fal sterbo of thoseringed
in the same year at other sitesin Sweden. Of those
ringed within the ACRO project 28 juvenile birds
were recaptured at Falsterbo (Tables 1 and 2).

The number of recaptured already ringed birds
varied considerably between the years, and was
small, especialy in 1988, 1991 and 1993. This
variation is probably partly random. Therefore, the
calculationsfor separateyearscontainalargedegree
of uncertainty. Calculations for the separate years,
give total autumn population estimates of Reed
Warblers leaving Sweden between 2.4 million and
6.6 million. The mean value for the six yearsis 3.26
million with 95% confidencelimitsof +0.86 million
(Petersen estimate, according to Coughley 1977).

The annual estimated number of juvenile Reed
Warblers leaving Sweden varies between 1.4 mil-
lion and 5.3 million birds. The mean value is 1.82
millionwith 95% confidencelimitsof £ 0.63million
(Petersen estimate, according to Coughley 1977). A
total number of 3.26 million birds of which 1.82
million were calculated to be juveniles suggests an
adult population of 1.4 million birds.

In order to estimatethe size of the Swedish breed-
ing population we have to identify the number of

birds, of those leaving Sweden in autumn, that
originate from areas outside Sweden. These num-
berswereestimated to be5.7% from Finland and 1%
from other areas outside Sweden. After these reduc-
tions, we obtain (Table 3) an estimated number of
1.34 million adult birds leaving Sweden in autumn
and an estimated number of 82 thousand adults
passing Sweden on migration from Finland. This
correspondstoan estimated number of about 670,000
pairs from Sweden and about 40,000 pairs from
Finland, e. g. fromthesouth-western part of Finland.

Discussion

What sources of error may influence the results?
How reliable is the estimate of 670,000 breeding
pairs of Reed Warblers in Sweden? How does this
estimate correspond to the calculated number of
juvenileswhen related to avail able dataon breeding
success per pair and to survival of adults and juve-
niles?

Sources of error

A crucial assumptionisthat therecaptured sampleat
Falsterbo contains the same proportion of ringed
birdsasinthetotal population. If theringed birdsin

Table 1. Capture-recapturefiguresand estimatesmadefrom thetotal number (adults+juveniles) of Reed Warblers
Acrocephal usscirpaceusringedin Sweden during theyears 1988—-1993. Recapturesat Falsterboincludeonly birds

ringed the same year at other sitesin Sweden.

Fangst-aterfangst siffror med uppskattningar beréknade fran totala antalet (gamla + ungfaglar) rérsangare
mérkta i Sverige dren 1988-1993. | aterfangsterna i Falsterbo ingar endast faglar mérkta samma &r p& nagon

annan platsi Sverige.

Year Ringed in Ringed at Recaptures Estimated number
Sweden Falsterbo at Falsterbo leaving Sweden
excluding in autumn
Falsterbo

Ar Markta i Markta i Aterfangster Uppskattat antal
Sverige Falsterbo i Falsterbo som lamnar Sverige
utom under hosten
Falsterbo

1988 11,481 2,883 5 6,619,945

1989 10,986 1,993 9 2,432,789

1990 14,963 1,775 11 2,414,484

1991 9,238 1,744 3 5,370,357

1992 15,605 3,307 19 2,716,091

1993 12,936 1,577 4 5,100,018

1988-1993 75,209 13,279 51 3,263,727 (per year)

39



Table 2. Capture-recapture figures and estimates made from the number of juvenile Reed Warblers Acrocephal us
scirpaceus ringed within the Swedish ACRO-proj ect during July—September 1988—-1993. Recaptures at Falsterbo
include only juveniles ringed the same year at other sites within the Swedish ACRO-project.

Fangst-aterfangst siffror med uppskattningar ber dknade utifran antal ungfaglar mérktai svenska delen av ACRO-
projektet under juli—september 1988-1993. Aterfangster vid Falsterbo innefattar endast ungfaglar mérkta samma
ar vid andra svenska mérkplatser inom ACRO-projektet.

Year Ringed Ringed at Recaptures Estimated number of

Ar excluding Falsterbo at Falsterbo juvenile Reed Warblers
Falsterbo | eaving Sweden in autumn
Mérkta Méarkta vid Aterfangade Uppskattat antal ungfaglar
utom Falsterbo vid Falsterbo av rorsangare som lamnar
Falsterbo Sverige under hésten

1988 5,168 1,872 3 3,224,832

1989 4,518 1,278 4 1,443,501

1990 6,709 1,309 6 1,463,680

1991 4,368 1,211 1 5,289,648

1992 8,075 2,426 11 1,780,905

1993 4,255 1,166 3 1,653,777

1988-1993 33,093 9,262 28 1,824,449 (per year)

the sampleare underrepresented the cal cul ated total
value will be too high, if the birds with rings are
over-represented thevaluewill betoolow. Thereare
at least two main factors, the period of capturing (21
July — 30 September) and the direction of autumn
migration, that speak for Falsterbo as a convenient
site for recapturing a representative sample of the
total population.

Important to the present analysisiswhether abird
once captured in a mistnet would learn to avoid
being captured once again. A permanent mist-net
site situated within the territory of abreeding bird,
would probably belearnt to be avoided by the bird.
Thisis not likely to be the case for netsin a new
position or at a new ringing site. Evidently, it is
difficult for abird to perceive the net as an obstacle
for passage, but the bird may learn to avoid passing
through the site of the net if it has been captured
there repeatedly. In other words, the chance of
capturing amigrating Reed Warbler uponitsarrival
at anew stopover locality, asat Fal sterbo, should not
beinfluenced by whether the bird has been captured
earlier at another ringing site, or not. It seems not
appropriate to reduce the achieved values for this
reason.

Theprobability to captureabird at anew stopover
siteisprobably largest just at the arrival during the
first morning hours. At that time, the chance to
capture a bird may be about the same for juveniles
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and adults. However, adult birds evidently perform
their autumn migration faster than juvenilebirds(cf.
Fransson 1995) and with shorter stopovers(cf. Elle-
gren 1991). Therefore, the probability to capture an
adult bird at astopover siteislessthan the probabil-
ity of capturing a juvenile bird. Furthermore, the
migration period for juveniles leaving Sweden is
about twiceaslongasthat for adults. Thismeansthat
we should expect adults to be underrepresented
among the birds recaptured at Falsterbo, and, actu-
ally, the recaptures at Falsterbo included only two
adultsout of 51 recaptured Reed Warblersringed in
the same year at other sitesin Sweden. That isonly
4% adults.

Obviously, in the sample of recaptures of ringed
birds at Falsterbo, adults are underrepresented in
comparison with ringed adults in the total popula-
tion. Thisindicates that the calcul ated value for the
total population of Reed Warblers, where adults are
included, may be somewhat too high.

Ringed juveniles are recaptured in much larger
number than adults and are probably represented in
the same proportion in the recaptured sample asin
the total population. If the proportion of recaptured
ringed juveniles, for some unknown reason, is too
high, this would mean that the calculated value for
the number of juvenilesistoo low.

Inthe present study, | estimatethetotal population
size of Reed Warblersleaving Sweden in autumn to



Table 3. Estimated numbers of Reed Warblers Acrocephalus scirpaceus leaving Sweden in autumn and their

recruitment areas.

Uppskattade antal rérsangare som lamnar Sverige under hosten fordelade pa olika rekryteringsomraden

Population Total Juveniles Adults (i.e. the difference

number between total number and
juveniles)

Population Totalt Ungfaglar Gamla (totala antal et
antal minus ungfaglarna)

A. Birdsleaving

Sweden in autumn 3,263,727 1,824,448 1,439,279

Faglar som lamnar

Sverige under hésten

B. From Finland (5.7%) 186,032 103,994 82,038

Fran Finland

C. From other areas

outside Sweden (1%) 32,637 18,244 14,393

Fran andra omréaden

utanfor Sverige

D. From Sweden

[D=A-(B+C)] 3,045,058 1,702,210 1,342,848

Frén Sverige (100%) (55.9%) (44,1%)

be 3.26 million birds. The number of juveniles was
1.82 million. According to the discussion above it
seems reasonable to accept the value for juveniles.
Thevaluefor thetotal population is more uncertain
because of the low number of recaptured ringed
adult birds on migration at Falsterbo.

Breeding success

It would be possible to estimate the number of
breeding pairs from the number of juvenilesin the
autumn population if we knew the breeding success
per pair. Nilsson & Persson (1986) found at alakein
Skanein 1983 abreeding success of 1.52 fledglings
per breeding attempt. Pairs made several breeding
attempts per territory and the overall production
during the breeding season was 3.64 fledglings/
territory. Cramp (1992) mentionsthefollowing val-
uesfor the number of fledglings per brood: 1.7-1.8
from Poland, 1.31 and 1.85 from England and 2.15
from Bayern. The mean brood size for 155 nests,
available at the Swedish Bird Ringing Centre, was
3.4 recorded as the number of nestlings alive at the
timefor ringing. The frequency of second broodsin
Sweden is unknown, thus, it is difficult to estimate

the number of breeding pairs needed to produce
1,702,210 juveniles (see Table 3) leaving Sweden.
Two juveniles produced per pair corresponds to
851,105 pairs, and 3.4 juveniles per pair to 500,650
breeding pairs. Thereisalso an unknown number of
juvenileslost during the period between they leave
the nest until they leave Sweden, which impliesthat
thenumber of fledged birdsactually produced should
be somewhat higher than 1.7 millionand thenumber
of breeding pairs should be higher than half a mil-
lion.

Survival

Anestimate of the number of breeding pairscanalso
be done from the number of juvenilesin the autumn
population if we know the survival of juvenilesand
adults. However, there are few data on survival
available. Therecoveries, at the Swedish Bird Ring-
ing Centre, of Reed Warblersfound dead indicate a
first year survival of 26% and an adult survival of
about 50%. Bensch (1983) found at Kvismaren a
somewhat higher adult survival of 58.6% from con-
trols of living birds, and he aso mentions 56% and
51% from two British studies. Balmer & Peach
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(1998) report an adult survival of 49.6% from Brit-
ainand Ireland.

For aconstant popul ation size and an annual adult
survival rate of 50% one adult in each pair has on
average to be replaced by a juvenile bird. If the
survival of the juveniles from the time they leave
Sweden and until they return next year isonly about
26%, thismeansthat the size of thejuvenile popula-
tion, at that time, should be almost twice aslarge as
theadult popul ation (67%juvenilesand 33% adults),

Assuming that the survival rate of juveniles is
26%, 442 thousand of thosefrom Swedenwill return
each spring fromtheir African winter quarters. If we
also assume that this number corresponds to those
adults that each year are replaced by first year
breedersthe population in Sweden would consist of
442 thousand pairs. If the survival of the juveniles
duringtheperiod outside Swedenislarger than 26%,
thenumber of pairswill belarger than 442 thousand.
Probably, the survival rate of first year Reed War-
blers is not equally distributed over the months,
however, assuming this is the case, the survival
during nine months should be larger than for a full
year (35% instead of 26%). A survival rate of 35%
for the 9 months period would correspond to about
596 thousand birds returning to Sweden the follow-
ing year. With one adult annually being replaced by
ajuvenile, thiswouldresultinabreeding population
of about 600 thousand pairs.

Pair density and reed area

For passerine songbirds, national estimates of num-
bers of breeding pairsare mainly based on counts of
singing males within restricted areas. A calculated
density of singing males is then combined with a
nation-wide estimate of the available area of the
breeding habitat preferred by the species. Inthecase
of the Reed Warbler, estimates of pair density are
aso derived from the density number of nests.
Nilsson & Persson (1986) report fromastudy areaof
0.9 haat L ake Bjorkesakrasjonin Skaneadensity of
28 pairgha reed, and from other studies they cite
densities between 7 pairs/haand 30 pairgha, in one
extreme case 61 pairs/ha. In lake Takern, Nilsson et
al. (1982) found adensity of 19.6 nests/ha. | havenot
found any specific estimate of thetotal areaof reeds
in Sweden, but Ulfstrand and Hogstedt (1976) men-
tion, inconnectionwiththeir population estimatefor
theWater Rail, that the reed areaisabout 1,000 km?.
A more recent estimate made by Torsten Larsson
(pers. comm.) is in the range 1,000-2,000 km?.
Tjernberg (1996) assumes a mean breeding density
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of 300 pairs per km? which would mean a breeding
population of 300,000-600,000 pairs.

Earlier estimates

Information on the numbers of breeding pairs of
Reed Warblers is available for many countries in
northern Europe. For the Reed Warbler Glutz (1991)
mentions 10,000 pairs for Finland. Cramp (1992)
lists 1,500-3,000 pairsfor Norway, 15 000 pairsfor
Finland and 8,000-10,000 pairsfor Estonia, all three
estimates from the late 1980s. Koskimies (1993)
gives 15,000-20,000 pairs for Finland and 1,000
10,000 pairs for Norway. The most recent popula-
tion estimate in Finland is 15,000 pairs with an
annual range of 12,000-20,000 pairs. About 2,000
of those 15,000 pairs breed in lakes, the rest on

For the Reed Warbler in Sweden, Ulfstrand &
Hogstedt (1976) suggested 100,000 pairsand Cramp
(1992) mentions 150,000 pairs. Koskimies (1993)
suggests abreeding popul ation of 250,000-500,000
pairs for the year 1987. The latter number was
compiled by aworking group set up by the Nordic
Council of Ministers in 1985 to obtain the most
accurateinformation on populationsizesintheearly
1990s. The method used for the Reed Warbler isnot
described in detail, however, it is based on the
inventories and censuses believed to give the most
suitablenation-wideestimate. Tucker & Heath (1994)
give the same number of pairs as Koskimies. Ac-
cordingtoagraphinHagemeijer & Blair (1997), the
Swedish population is the second largest in Europe
after the Romanian, which is about five times as
large as the Swedish.

Conclusion

Thenumber of juvenile Reed Warbl ersleaving Swe-
den in autumn is estimated to be about 1.8 million
birds. Out of those, about 1.7 million birds are
assumed to be of Swedish and about 100,000 of
Finnish origin. Adult birds are recaptured at Fal ster-
bo less frequently than expected. This is probably
caused by afaster migration with shorter stopovers
than in juveniles. Recaptures of juveniles are much
more frequent and are thought to be in the same
proportion as there are ringed juvenile birds in the
total population. On the basis of the results and
calculations given in the present study it seems
reasonable to estimate the mean breeding Swedish
Reed Warbler popul ation to be between 500,000 and
600,000 pairs.



The Swedish Reed Warbler population has previ-
ously been estimated at between 250,000 and 500,000
pairs (Koskimies 1993). The size of the Reed War-
bler population can be estimated in different ways,
and all methods are associated with errors. Thisis
inevitable, because of the annual variation in popu-
|ation size and the temporal and geographical vari-
ation in survival and breeding success. However,
different cal culationsinthe present study all point to
estimates of the same order of magnitude, i.e. about
500,000 — 600,000 pairs as amean annual value for
the period 1988-1993. This is a somewhat larger
number of pairsin Swedenthan previously assumed.
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Sammanfattning

Den svenska populationen av rorsangare Acroce-
phal us scirpaceus uppskattad med fangst-aterfangst
teknik

Att uppskatta en populations storlek med hjép av
fangst-aterfangst gar i korthet till pa foljande sitt.
Nar vi fangar, ringméarker och ater sldpper ett kant
antal faglar kommer hela populationen att bestd av
ett antal faglar med ring och ett antal utan ring. For
att uppskatta hela populationens storlek behdver vi
veta hur stor andel av faglarna som ar ringméarkta.
Den andelen kan uppskattas om vi dterfangar ett
slumpvis stickprov och forutsatter att aterfangsten
innehaller sasmmaproportion ringméarktafaglar som
i hela populationen.

Av rorsangare ringmérktesett stort antal i Sverige
under manadernajuli — september 1988-1993. N&r
faglarna under samma tidsperiod sedan lamnade
Sverige pa flyttning mot sydvast aterfangades ett
stickprov ur populationen i Falsterbo dar fangst av
rorsangare dessaér bedrevsdagligen fran 21 juli till
30 september. Ur fangsten vid Falsterbo kundeande-
len faglar med och utan ring bestammas.

Genom att anvandafangst-aterfangstteknik har vi
alltsden mojlighet att uppskattadet antal rérsangare
som drligen lamnar Sverige under hostflyttningen.
For att sedan berdkna storleken pa det hackande
besténdet i Sverige behdver vi dra ifrén det antal
faglar som pa sin vag mot vinterkvarteren flyttar
genom Sverigefranframst Finland meni ndgon man
ocksa frén Norge och Estland. Mgjligheten att fa
négorlunda bra uppskattningar 6kar om gamla fag-
lar och &rsungar kan sarskiljas.

Material

For berakningarnaanvandestvaserier av data, bada
insamladeunder &ren 1988-1993. | denforstaserien
ingick allarorsangareringmarktadessaar (Tabell 1).
Siffrorna hamtades frén Ringmérkningscentralens
arsrapporter (Stolt et al. 1991, 1992a, 1992b, 1993,
1994, 1995), dar dock &rsungar och ddreféglar inte
ar &tskildai drssummorna. | den andraserieningick
endast &rsungar fangade och ringmarkta inom ett
sarskilt forskningsprojekt, ACRO-projektet, initie-
rat av EURING, den europei ska ringmarkningsuni-
onen, och med ett 20-tal fangstplatser i Sverige
under dren 1988-1993 (Tabell 2). Fangstplatsernas
fordelning i Sverige framgdr av Figur 1.

Ungfaglar fangas i stérre antal an gamla faglar.
Detta &r sarskilt patagligt under flyttningen och pa

grund av det ringa antal et &terfangade gamlafaglar
vid Falsterbo har ingen serie med enbart gamla
féglar anvants for berakningar.

Upptagningsomradet for rorsangare fangade un-
der flyttningi Falsterbo & i huvudsak Sverige. Detta
framgér av den samlade méngden ringmarknings-
&erfynd (Figur 2 och 3). Det & emellertid tydligt att
dvenendel utlandskaféglar, framst finska, ingér. Sju
rérsangare mérktai Falsterbo &r funnai Finland och
115i Sverige. Dettatyder paatt atminstone 5,7% &r
frén Finland. Frén Norge och andra lander, framst
Estland, kommer en mindre andel, som uppskattas
till mindre &n 1%.

Resultat

For enskilda &r varierar antalet aterfangster en hel
del ochsiffrornaér l&gavissadr, sarskilt 1988, 1991
och 1993 (Tabell 1 och 2). Berdkningarnafor enskil-
daar & darfor mycket osékra. Beraknat for enskilda
& varierar den totala populationen som lamnar
Sverige mellan 2,4 miljoner och 6,6 miljoner faglar.
Medelvéardet for de sex &ren & 3,26 miljoner med
95% konfidensintervall £0,86 miljoner eller 2, 4
miljoner — 4,1 miljoner (Petersen estimate, enligt
Coughley 1977).

M otsvarandesiffror for enbart ungfaglar somlam-
nar Sverige varierar mellan 1,4 miljoner och 5,3
miljoner. Medelvérdet & 1,82 miljoner och 95%
konfidensintervall £ 0,63 miljoner eller 1,20 miljo-
ner —2,45miljoner (Petersen estimate, enligt Cough-
ley 1977). Etttotalt antal rérsangarepa3,26 miljoner
varav 1,82 miljoner ungféglar betyder att 1,44 mil-
joner eller 44,1% &r gamlafaglar. Minskar vi siffran
for gamlafaglar med det antal somformodaskomma
fran utlandet finner vi att de svenska faglarna bor
vara 1,34 miljoner gamla faglar vilket motsvarar
ungefér 670.000 par.

Diskussion

Ett viktigt antagande &r att dterfangsten i Falsterbo
innehdller ringmarkta faglar i samma proportion
som i hela populationen. Rérsangarnas flyttnings-
riktning och flyttningsperioden fran slutet av juli till
borjan av september talar for att fangsteni Falsterbo
ska utgora ett bra stickprov ur hela populationen.
Ingenting har heller framkommit som pekar pa att
unga rorséngare, som fangats en gang och ring-
markts, skulle halart sig att undvika att bli fangade
en andra gang pé ett nytt stélle. Aterfngsterna i
Falsterbo inneholl emellertid endast 2 gamlafaglar
utav 51 &terfangaderorsdngare marktatidigare sam-



madr paannan platsi Sverige. Detta & endast 4 %
gamlafaglar och uppenbarligen en mindre andel &n
vad som mérkts i hela populationen. Forklaringen
till det I3ga antalet gamla f&glar i terfangsten ar
formodligenett snabbareflyttningsforlopp (jfr Frans-
son 1995) med kortare rastuppehdl (jfr Ellegren
1991). Vi vet ocksdatt perioden for de ungarorsang-
arnas bortflyttning frén Sverige & ungefar dubbelt
salang som de gamlas (Stolt et al. 1993). Det laga
antalet aterfangade gamlainnebér att det berdknade
vardet for totalpopulationen i Sverige, dar gamla
faglar ingdr, kan vara ngot for hogt. Ringmarkta
arsungar &erfangades i mycket storre antal och
antas vara representerade med samma andel i &ter-
fangsten somi helapopulationen. Antalet ungfaglar
beréknadestill cal,8 miljoner. Det forefaller rimligt
att accepteradennasiffra, medan déremot vérdet for
hela populationen & mer osakert beroende pa det
ringa antalet gamlaféglar i &terfangsten.

M ed kannedom om rérsangarens hackningsfram-
gang skulledet varamgjligt att uppskattahelapopu-
lationen utifrén antal et ungfaglar somlamnar Sverige
pé hosten. Cramp (1992) namner frén ett antal stu-
dier mellan 1,31 och 2,15 flygga ungar per kull.
Antal levandeungar per bovid ringméarkningstillfél-
let var 3,4 ett material p& Ringmarkningscentralen
omfattande 155 bon. Raknar vi med 3,4 ungar per
par, vilket formodligen & hogt, ger detta 500.650
par. Antagligen har ocksd ett antal ungar gétt forlo-
rade fran de blir flyggatill delamnar Sverige pasin
forsta hostflyttning vilket ocksa tyder pa ett hogre
antal hackande par an en halv miljon.

Med kénnedom om Overlevnaden fér unga och
gamlaféglar skulleantal et hackande par ocksakun-
nauppskattasutifran det antal ungfaglar som lamnar
Sverige pa hésten. Antalet svenska aterfynd av ror-
sangare mérktasom arsungar och patraffade dodaar
126. Aldersfordel ningen ger 26% dverlevnad forsta
&ret med gréns forstajuli och en Gverlevnad pé ca
50%for aldrefaglar. Med 50% éverlevnad for gamla
faglar behover varannan gammal fagel erséttas arli-
genfor att bibehallaen konstant popul ationsstorlek.
Om vi antar 26% 6verlevnad for ungfaglar kommer
442 575 av de frén Sverige att &tervanda efter ett ar.
Eftersom faglarna inte & borta fran Sverige 12

manader utan endast under 9 manader kan vi, om vi
antar att Overlevnaden & jamnt fordelad mellan
manaderna, raknaupp siffrantill 595.774. Med 50%
6verlevnad for gamlafaglar och sammaresonemang
somovanskullevi altsafanastan 600.000 hackande
par.
| litteraturen finns en rad uppgifter om partathet
eller antal bon inom begransade ytor. Nilsson &
Persson (1986) fann 28 par/ha vass i Bjorkesakra-
g6ni Skaneoch Nilssonet al. (1982) fann 19,6 bon/
hai Tékern. Tjernberg (1996) antar en genomsnittlig
tathet av 300 par/km?2 vassi Uppland. Jag har inte
funnit nagon publicerad studie av den svenskavas-
sarealen men Torsten Larsson (pers. comm.) har
uppskattat vassarealen till mellan 1.000 och 2.000
km2. Siffrorna &r naturligtvis osdkra, men med 300
par/km? far vi for helalandet 300.000— 600.000 par.

Bland tidigare publicerade uppgifter om antalet
hackande par av rorsangare i Sverige kan namnas
100.000 par (Ulfstrand & Hogstedt 1976), 150.000
par (Cramp 1992), 250.000 — 500.000 par (Koski-
mies 1993) och samma siffror (Tucker & Heath
1994). Enligt ett diagram i Hagemeijer & Blair
(1997) &r det svenska bestandet det nast storsta i
Europaefter det ruménska, som & fem ganger storre
an det svenska

Sammanfattningsvis har antalet ungfaglar som
lamnar Sverige p& hosten uppskattatstill 1,8 miljo-
ner av vilka 1,7 miljoner antas vara svenska och
100.000 varafinska faglar. Med en férmodad Gver-
levnad pa 35% under de nio manader det drojer
innanféglarnaatervander till Sverigefar vi en popu-
| ationsstorl ek paca600.000 par om det antas, enligt
resonemanget ovan, att en gammal fagel varje &
maste ersittas av en ny for att upprétthélla en kon-
stant popul ationsstorlek.

Rorsangarens popul ationsstorlek kan uppskattas
paolika sitt. Resultaten blir ofrénkomligen ganska
grova uppskattningar beroende inte minst pa den
stora variationen mellan & och pa variationen i tid
ochrumi héckningsframgang och éverlevnad. Trots
osdkerheten kan vi konstatera att de uppskattningar
som har gjorts pa olika sétt alla slutar pa ungefar
samma nivd, ungefar 500.000 — 600.000 par ror-
sangare i Sverige under perioden 1988-1993.





