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Abstract 
During the period 1966-1990 we studied the occunence of 
different song dialects of the Ortolan Bunting in Sweden. 
Song dialects were identified for more than 420 males 
from about 150 different localities. We found that two 
regional dialects, one Northern Swedish and one Central 
Swedish, were prevailing. The characteristics of these two 
dialects are shown on melograms with one curve for 
fundamental frequency and one curve for relative sound 
pressure. The dialects can be identified and the differences 
clearly heard in the field without technical means. The 

Northern Swedish dialect is predominant north of the 
province of HaJsingland and the Central Swedish dialect 
south of that province. The two dialects meet and" overlap" 
in Halsingland. The picture is supplemented by the 
occurrence of individuals with the foreign dialect, both 
dialects or a mixed dialect. 
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Introduction 

The song of the Ortolan Bunting Emberiza hortulana 
L. shows an interesting regional as well as individual 
variation. In Germany, Conrads & Conrads (1971) 
described five different regional song dialects of the 
Ortolan Bunting. Helb (1981) contributed with more 
information about the distribution of the dialects in 
Southern Germany. According to Rosenberg (1953), 
Ortolan Buntings in the region of Lakes Malaren and 
Hjalmaren in Central Sweden had songs different 
from those in the province of V asterbotten in Northern 
Sweden. These differences in song dialect were later 
described by Stolt & Astrom (1975), who illustrated 
them by melograms. The differences are found mainly 
in the stereotyped end phrase of the songs. Briefly, 
the end phrase has either some short sounds with 
dominating frequency modulation or one or two 
long sounds with dominating amplitude modula
tion. 

As emphasized by Lemon (1975), dialects imply, 
on the one hand, similarities of songs of birds on 
neighbouring territories, and on the other hand, 

dissimilarities between birds of different localities. 
Similarities or conformities are seen principally as a 
result of copying by young, a process that is limited 
in most species to a period from the time when the 
young leave the nest until the following spring. 
Dissimilarities or individuality arise from a variety 
of sources. Thus, where dialects occur they result 
from two opposing tendencies, towards conformity 
and towards individuality of repertoires. 

In other words, a dialect is transmitted to young 
males by learning the song from old conspecific 
males. If a dialect is to survive, its individuals must 
have a strong adherence to previous breeding places. 
In that way, they will dominate entirely within a 
region. Consequently, a dialect should have these 
three characteristics: it is learned, it is transmitted to 
new generations, and it is nearly universally 
prevailing in a region. 

The function of song dialects is not well 
understood, although we consider it would be wrong 
to assume that they have no function at all. For a 
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long-distance migrant such as the Ortolan Bunting 
one social function of regional song dialects may be 
to help the birds, perhaps especially the young 
individual bird, to recognize their home area. 

As far as we know, there has been no earlier study 
of the distribution within Sweden of any bird song 
dialect. To clearly separate a regional song dialect 
from an individual or local variant in the song 
repertoire we had to study the geographical distribu
tion of the different songs. So the purpose of this 
study was to document the occurrence of different 
regional song dialects of the Ortolan Bunting in 
Sweden and to describe their distribution in the 
country. 

Material and methods 
The Ortolan Bunting is locally a rather common 
species especially in the central and northern coastal 
areas of NOlTland. A map of its distribution in 
Sweden is given in Fig. I (SOF 1990). 

The song of the Ortolan Bunting is composed of 
strophes clearly separated by pauses. A complete 
strophe or song has at least two phrases, one initial 
and one ending, but the latter can be reduced to 1 
syllable or 1 element. In Sweden, songs with only 

Fig. 1. The distribution of 
the Ortolan Bunting E111-
baiza hortulana in 
Sweden (SOF 1990). 
Dense lines: regular 
breeding, common. Spar
se lines: regular breeding, 
less common. Dotted 
lines: irregular breeding 
or less well known. Filled 
dot: breeding site used six 
or more times in 1976-
1988. Open dot: ditto less 
than six times. 

Ortolansparvens utbred
ning iSverige (SOF 1990}. 
Tiita tinjer: regelbunden 
hiickning, allmiin. Glesa 
lil{jer: regelbunden hiick
ning, mindre vanlig. 
Streckade linjer: oregel
bun den hiickning ellerda
Zigt kCind. Fylld prick: 
hiickat sex eUer fler 
ganger 1976-1988. Op
pen prick: dito fiirre iin 
sex ganger. 
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Fig. 2. A melogrammed song strophe of the Ortolan Bunting Emberiza hortulana and terms for its different parts. A 
melogram is a graph with an upper curve for fundamental or first-partial frequency or "pitch" and a lower curve for 
amplitude or relative sound pressure. Frequency is given in kilohertz (kHz) and amplitude in decibels (dB). Uppland, 
Vallentuna, 31 May 1978. Recording: Gustav Astrom. 

Melogral11l11erad sangstrofav ortolansparv Emberiza hortulana med engelska termerfor strofens olika delar (strofJras, 
stavelse, element). Ett melogral11 iiI' eft diagrammed en ovre kurvafor grundtOl~fi'ekvensen eller tonhojden och ennedre 
kurva for Cll11plituden eller det relativa ljudtrycket. Frekvensen anges i kilohertz (kHz) och amplituden i decibel (dB). 
Uppland, Vallentuna, 31mqj 1978. Inspelning: Gustav Astrom. 
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two phrases are most common. The initial phrase has 
some similar syllables. The end phrase shows distinct 
dialect characteristics and usually has either some 
short similar elements and/or syllables or 1-2 long 
similar elements. Syllables as well as elements are 
called sounds. The dialect differences can be clearly 
heard in the field without technical means. The 
structure of a song strophe is shown in Fig. 2. 

We began tape-recording Ortolan Bunting songs 
in 1966 and rather soon we found that two song 
dialects, one Northern Swedish and one Central 
Swedish, were prevailing. Hoping to get song mate
rial, both tape-recordings and reports, from all 
provinces of Sweden we distributed an inquiry with 
detailed descriptions of the two dialects to more than 
300 ornithologists in April 1982. This resulted in 
tape-recordings of 50 males and reports of 130 males 
listened to and classified in the field. For reports 
from the province of Ostergotland, reference should 
be made to Tyrberg & Vuorinen (1983). Together 
with our own recordings and field observations, the 
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Fig. 3. Song strophes of three Ortolan 
Buntings Emberiza hortulana with 
Northern Swedish dialect. 
A. Norrbotten, Pitea, Risnaset, 27 June 
1967. Recording: Gustav Astrom. 
B. Angermanland, Nordingra, Kasta, 
26 June 1975. Recording: Gustav 
Astrom. 
C. HaIsingland, Jarvso, 18 June 1982. 
Recording: Stig Norell. 

Sangstroferav tre ortolansparvar med 
nordsvensk dialekt. 

material consists of registrations of the song of more 
than 420 different Ortolan Buntings from about 150 
different localities (Table 1). Songs from 141 males 
were recorded on tapes. The others were classified 
only in the field and described in letters. 

From the tape recordings songs from 115 males 
were melogrammed. This enabled us to make accurate 
measurements and objective comparisons. We 
utilized melograms since 1968 instead of sound 
spectograms (sonograms or sonagrams), as we think 
the former have some advantages over the latter. The 
melograms were produced by the Mona melody
writer equipment at the Institute of Musicology, 
University of Uppsala. The name is derived from 
"monophonic". Mona consists of first-partial 
analytical equipment. Thus fundamental frequencies 
are reproduced in a melogram (Bengtsson 1966). 

The melograms are written by an Oscillomink on 
a reeled slip of millimeter-squared paper of 50 m in 
length. This enables melogram registrations to be 
very long and continuous. In our melograms, 1 mm 
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in horizontal direction corresponds to about 0.01 
second. Unlike a sonagram, the melogram has a 
curve for amplitude or the total (unfiltered) relative 
sound pressure. The amplitude scale has five relative 
values at 10 dB apart. In a sonagram, strong amplitude 
variations are indicated only by a larger number of 
black frequency markings. A melogram distinctly 
reflects the rapid changes of fundamental frequencies 
and has an invaluable amplitude curve. 

The tape-recorded strophes of the Ortolan Buntings 
were carefully listened to and classified. All diffe
rent strophe types in a male's repertoire (with diffe
rent syllables or elements between them) and each of 
the strophe variants (with varying number of similar 
syllables or elements) of 115 males recorded on 
tapes were copied and melogrammed. If possible, 
loud recorded songs were selected for copying. Thus 
the basis for the measurings was a clear melogram 
for each variant from each strophe type of a male's 
recorded song. 

We were able to utilize the amplitude curve to 
great advantage when measuring the length of a 
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Fig. 4. Song strophes of three Ortolan 
Buntings Emberiza hortulana with 
Central Swedish dialect. 
A. Norrbotten, Boden, Ubbyn/Skata
mark, 11 June 1972. Recording: Tord 
Gustafsson. 
B. Varmland, Sunne, 24 June 1975. 
Recording: Gustav Astrom. 
c. Uppland, Angarnsjon, Kusta, 30 
May 1978. Recording: Gustav Astrom. 

Scmgstroferav tre ortolansparvarmed 
mellansvensk dialekt. 

strophe and its parts and pauses. As a rule, the first 
sound (syllable or element) of a song is the weakest. 
Sometimes it is very weak and then the frequency 
curve starts a little earlier than the corresponding 
amplitUde curve (Fig. SA). Consequently, we 
measured only the part of a sound distinctly heard in 
the field. 

Results 

Characteristics of the song and song dialects 

The end phrase oftheNorthern Swedish song dialect 
(Fig. 3) usually has 1-2 long and somewhat falling 
sounds with dominating modulation of the amplitude 
or relative sound pressure. These final sounds or 
elements are 0.2-0.5 s in length. They often have 1 D
B high sharp complete peaks in the amplitude 
curve. The number of sounds in the strophes with 
two phrases is usually 3-5 in the first phrase and 1-
2 in the second. The average length of the most 
common melogrammed songs consisting of 4+ 1 or 
4+2 sounds (syllables and/or elements) is 1.4 s 



Fig. 5. Song strophes of the Ortolan 
Bunting Emberiza hortulana with more 
than two phrases. 
A. A mixed-dialect strophe with the 
end phrases of two different dialects, 
the Central and Northern Swedish 
dialects, respectively. Norrbotten, Pi
tea, Langnas, 12June 1980. Recording: 
Gustav Astrom. 
B. Northern Swedish dialect. Strophe 
with three phrases. Norrbotten, Pitea, 
Langnas, 8 July 1966. Recording: Gu
stav Astrom. 
C. Strophe variant from Vastergotland, 
Falkoping, ForentOlp, 26 May 1982. 
Recording: Gustav Astrom 

Scmgstrofer med mer an tvaji'aser. A. 
En ortolansparvstrof av blanddialekt 
med slutfraser fran tva olika dialekter, 
den mellansvenska respektive den 
nordsvenska dialekten. B. Nordsvensk 
dialekt. C. A vvikande sang fran 
ForentOlp, VastergOtland. 
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(n=24) and 1.6 s (n=29), respectively. The number 
of these strophes corresponds to 42% in all (n=126). 

The strophe variants melogrammed from 61 
males varied from 0.7-2.0 s and their number of 
sounds from 2+ 1 to 6+ 1 (n=63) and from 2+2 to 9+2 
(n=63). The longest songs, 2 s in length, had either 
4+2 or 9+2 sounds. Six of these males sang the two 
dialects alternately. 

The Central Swedish song dialect (Fig. 4) has 
quite another end phrase with dominating modula
tion of the frequency. The number of syllables in the 
end phrase is usually 3-4 and at least the last ones 
commonly begin with a higher and shorter element. 
This element is very hard to hear in the field, but can 
be clearly heard if a recording is played at half speed. 
The number of sounds in the melogrammed strophes 
with two phrases is usually 4-5 (variation: 3-6) in the 
first phrase and 3-4 (variation: 1-7) in the second. 
The number of sounds in the strophes varied from 4-
11. 

The strophe variants melogrammed from 60 
males (n = 138) varied from 0.8-2.3 seconds. The 
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average length of the most common variants (41 % 
in all) with the following number of sounds is 

4 + (2 + 1) = 7 1.4 s (n = 13) 
4 + (2 + 2) = 8 1.6 s (n = 14) 
5 + (2 + 1) = 8 1.6 s (n = 17) 
5 + (2 + 2) = 9 1.8 s (n = 12) 

The first figure in brackets indicates the number 
of single elements and the second one the number of 
syllables with double elements in the end phrase. 
See Fig. 4 C, where the final phrase has (2 + 2) 
sounds. The longest strophe, 2.3 s in length, had 4 + 
(2 + 5) = 11 sounds. In this dialect it sometimes but 
rarely happens that the order of the phrases is 
transposed, so that the end phrase comes first. 

The males with Northern and those with Central 
Swedish dialect melogrammed had up to 3 and 2 
strophe types with up to 5 and 5 (7; only one 
individual) strophe variants, respectively. Song 
strophes with more than two phrases are uncommon. 
Only 17 % or 20 out of 115 males with tape recorded 
songs sometimes sang such strophes. Examples are 
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Fig. 6. The maps indicate observations of Ortolan Buntings Emberiza hortulana with Northern Swedish song dialect (A) 
and Central Swedish song dialect (B). Each symbol represents one or more observations. Map C indicates localities where 
males sang both dialects ( • ) or a mixed dialect with the end phrases of both dialects in the same strophe ( 0). 

Kartorna visar observationer av ortolansparvar Emberiza hortulana med nordsvensk sangdialekt (A) och mellansvensk 
dialekt( lJ). VCllje symbol representeraren ellelIlera observationer. Karta Cvisar platser dar ortolansparvarsjong bada 
dialekterna ( • ) eller en blanddialekt med bada dialekternas slut}i"as i en och samma sangstrof (0 ). 

given in Fig. S. Song strophes of both dialects have 
sounds with frequencies between S-6 and 2-3 kHz. 
The highest frequencies in the initial phrase are 
usually higher than those in the final phrase. 
Frequency range is 1-3 kHz. It is generally larger in 
the first phrase than in the end phrase. 

Nearly all of the Ortolan Buntings sang exclusively 
one of the dialects. Only 14 individuals sang both 
dialects alternately. 

Three Ortolan Buntings recorded on tapes sang at 
times a mixed dialect (Fig. SA). In their song the 
characteristic end phrases of both dialects were 
included in the same strophe, which was terminated 
by the end phrase of the Northern Swedish dialect. 
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Distribution 

The Northern Swedish dialect is predominant north 
of the province of Hii1singland and the Central 
Swedish dialect south of that province (Figs. 6A, B; 
Table 1). The two dialects meet and "overlap" in 
Hiilsingland. This picture of the distribution is gene
rally valid, but it should be supplemented with the 
occurrence of individuals which sang the foreign 
dialect, both dialects or a mixed dialect (Fig. 6C). 

In the province of Norrbotten the Northern Swe
dish dialect is predominant, but the following 
observations supplement the picture. Since 1966 the 
Central Swedish dialect was found in the area of 
Piteain at least 1967, 1980 and 1983 for six (1 +4+ 1) 
individuals, but not in the years 1984 and 1990 
although it was searched for. It was also heard on 
Haparanda Sandskiir in 1983. Two individuals sing-



Table]. Number of localities and Ortolan Buntings Emberiza hortulana with registered song dialect in different 
provinces. The numbers of Ortolan Buntings recorded on tape are given in brackets. N = Northern Swedish song dialect. 
C = Central Swedish song dialect. 

Antal platser och orto!ansparvar med registrerad sclngdialekt i olika landskap. S(ftj'orna i110111 parentes anger antalet 
ortolal1sparvar med il1spelad sclng. N = 110rdsvensk scll1gdialekt. C = mellansvensk scll1gdialekt. 

Province Number of Number of Ortolan Buntings Years 
Localities 

Lanc/skajJ Antal 
N 

Norrbotten 23 51 (21) 
V~isterbotten 7 12 (6) 
Jamtland 10 16 (8) 
Angermanland 14 24 (11) 
Medelpad 4 6 (3) 
Halsingland 17 19 (11) 
Dalarna 4 1 
Gastrik1and 7 (1) 
Varmland 3 
Vastmanland 
Uppland 30 
Narke 9 
Soderman land 3 
Vastergotland 3 3 (3) 
6stergotland 12 
Smaland 6 
Skilne 

Total 154 133 (64) 

ing both dialects occurred near Boden in 1972 as 
well as near Pitea in 1980. 

The two dialects meet in the province of Hal sing
land. During 1983 and 1984 they were both found at 
Edsbyn and Soderala, where only one out of seven 
males sang both dialects. Within an area about 60 km 
broad to the north of these places, 17 males singing 
only Northern Swedish dialect and 6 males singing 
both dialects were found. When being recorded on 
tapes, these six males sang mostly the Northern 
Swedish dialect. 

Three Ortolan Buntings, at times singing a mixed 
dialect, were recorded on tape (Figs. SA and 6C). 
The first one was found near Pitea, Norrbotten, in 
1980. It sang mostly Northern Swedish dialect. The 
second was found at Gummervallen, Ha1sing1and, in 
1983. It sang both dialects. The third was found near 
Vena in the province of Smaland in 1983. It sang 
mostly Central Swedish dialect. 

There are indications that the Northern Swedish 
dialect has become increasingly dominating in some 
parts ofNorrland since the 1960' s, while the Ortolan 

AntalortolansjJa]"var 
Ar 

C N andC 

6 (5) 4 (3) 1966-1990 
1969-1988 

2 (1) 1968-1983 
1975-1983 
1978 

4 (3) 7 (7) ]980-1984 
3 (1) 1982,1989 

34 (11) 1975-1990 
4 (3) 1975-1983 
1 1983 

103 (21) 1 (1) 1966-1985 
22 (4) 1969-1983 

6 (3) 1982 
2 (2) 2 (2) 1966-1982 

77 1982-1983 
9 (8) 1982-1984 
2 (2) 1983 

275 (64) 14(13) 1966-1990 

Buntings with Central Swedish dialect have really 
diminished strongly in number in central and 
especially in southern parts of Sweden. 

Discussion 

In regions with populations with a relatively large 
number of individuals the dialects were strikingly 
uniform, as in the provinces of Angermanland and 
Uppland with Northern and Central Swedish dialects, 
respectively (Table 1, cf. Stolt & Astrom 1983). 
These circumstances indicate that the Ortolan 
Bunting males, after leaving winter quarters, usually 
return to their home areas. Ringing recoveries reveal 
that they have a strong home tenacity (Conrads 
1986, Stolt 1977). 

We found that the two Swedish dialects have 
different regional distributions, but at times single or 
a few individuals with the foreign dialect or both 
dialects are found, especially in the coastal region of 
southern Norrbotten. These small populations may 
have been founded as a result of prolonged spring 
migration from Central Sweden and perhaps from 
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Singing Ortolan Bunting. Sjungande ortolansparv. Photo: Bjorn-Eyvind SwahnIN 

Finland. Near Oulu we recorded in 1968 the song of 
two males, which proved to be the same as the 
Central Swedish dialect. However, part of these 
small populations may also be remainders from 
earlier times, when judging from indications this 
dialect might have been dominating at least in the 
coastal areas of southern Norrbotten. 

At Falkoping in the province of Vastergotland 
where the remaining population was small, in the 
province of Varmland near Rudskoga in 1982 and 
near Sunne in 1975, we found a song with a full and 
different end phrase, probably another dialect, which 
sometimes was followed by an additional element 
(as in Fig. 5C). At Falkoping the birds were grouped 
together in a restricted habitat that seemed optimal. 
In such a small isolated population with an element 
of foreign birds, mere chance may influence which 
of the individuals that will return to the area the next 
year and carryon their dialects. 
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The Northern and Central Swedish dialects are, as 
far as we know, different from the regional dialects 
in Germany. Another difference between them is 
that German dialects generally have sharp boundaries 
and consequently no transitional zones where Orto
lan Buntings sing two dialects alternately (Conrads 
& Conrads 1971). 

The Central Swedish dialect is similar to the 
Wendland dialect in Northern Germany described 
by Conrads & Conrads (1971) with respect to its 
strict division in two phrases and the number of 
syllables in each phrase, but the elements in the 
syllables seem different. A detailed comparison of 
these two dialects would be of interest. Conrads & 
Kipp (1980) found in Northwestern Germany a 
temporary occurrence during 1977-1979 of Ortolan 
Buntings with the Northern Swedish dialect on a 
moor with recent clearings in the birch growth. 

Foreign dialect, two dialect and mixed dialect 



singers in a small population in Northwestern 
Germany were studied by Conrads (1976). Two 
foreign dialect singers sang unchanged songs for 2-
3 consecutive years and it may be assumed that the 
dialect once learned remains stable. This presumption 
is supported by later observations (Conrads 1986). 

A male singing two dialects alternately may have 
learnt his home dialect during his first summer and 
the other one in a "foreign" area during the next 
spring. Such a male will at times probably sing a 
mixed dialect. If a male was born very late in the 
season he may learn his first dialect during the next 
spring in his home area or somewhere else. In the 
latter case the male may learn two dialects if, for 
example, it settles down and counter-sings against 
another male which sings two dialects alternately. 
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Sammanfattning 

Regianaia sangdiaiekter has artalansparv Emberiza 
hortulana L. i Sverige 

Ortolansparvens regionala sangdialekter har i Tysk
land studerats av bl a Conrads & Conrads (1971), 
som beskrev fern olika dialekter. Att svenska ortolan
sparvar sjunger olika i Vasterbotten jamfOrt med 
Malar-Hjalmartrakterna har ornnamnts av Rosen
berg (1953). Skillnaderna har vi beskrivit i ett tidi
gare arbete (Stolt & Astrom 1975). 

Ortolansparvens sang bestar av strofer, som ar 
tydligt atskilda av pauser. En fullstandig sangstrof 
har minst tva fraser, en inledande och en avslutande, 
men den senare kan reduceras till 1 stavelse eller 1 
element. I Sverige til" tvafrasiga strofer de allra 
vanligaste. Den forsta frasen bestar av nagra likar
tade stavelser. Den dialektala slutfrasen har i regel 
antingen 1-2 langa "toner" eller nagra korta, lilcar
tade stavelser. Skillnaden mellan de olika dialekternas 
slutfraser kan man utan tekniska hj alpmedel hora ute 
i faIt. Hur en sangstrof ar uppbyggd framgar av Fig. 
2, dar ett melagram presenteras. 

9 



Material och metoder 

Alltsedan 1966 har vi spelat in och avlyssnat sjung
ande ortolansparvar med avseende pa deras dialek
tel'. I april 1982 distribuerade vi en en kat, ti1lsam
mans med en detaljerad beskrivning av dialekterna, 
till mer an 300 ornitologer. Var fOrfragan resulterade 
i bandinspelningar av 50 hannars sang och rapporter 
om 130 avlyssnade hannar med faststalld dialekt. 
Hela materialet omfattar sangregistreringar av mer 
an 420 olika ortolansparvar fran ornkring 150 olika 
platser (Tabe1I1). Sammanlagt har 141 hannars sang 
blivit inspelad pa band. Fran dessa inspelningar har 
115 individer tatt sin a stroftyper (med sinsemellan 
olika stavelser eller element) och stroJvarianter (med 
varierande antal likartade stavelser eller element) 
kopierade och sedan melogrammerade. Med hjalp 
av melogram kan man gora noggranna matningar 
och objektiva jamforelser. Ett melogram aterger 
tydligt snabba grundtonsfOrandringar och har en 
ovarderlig amplitudkurva. 

Resultat 

Den nordsvenska dialekten (Fig. 3) har i slutfrasen 
vanligen 1-2 langa och svagt fallande "toner" med 
dominerande amplitudmodulation eller med andra 
ord variation i ljudstyrka. 

Den mellansvenska dialekten (Fig. 4) har en helt 
annan slutfras, dar stavelsernasfrekvensmodulation 
dominerar. Antalet stavelser i slutfrasen ar vanligen 
3-4 och atminstone de sista bOljar vanligen med ett 
hogre och kortare element. 

A v de studel'ade ol'tolansparvarna hal' nastan alla 
sjungit enbart den ena dialekten. Endast 14 hannar 
sjong omvaxlande bada dialekterna. Tre hannar sjong 
emellanat en blanddialekt (Fig. 5A). De patraffades 
utanfOr Pitea 1980, pa Gummervallen 1983 och nara 
Vena 1983. 

Den nordsvenska dialekten dominerar helt norr 
om Halsingland och den mellansvenska soder darom 
(Fig. 6A, B; Tabell1). Detfinns dockindivider, som 
sjunger den for omradet frammande dialekten, de 
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som sjunger bada dialekterna och individer som 
sjunger en blanddialekt (Fig. 6C). 

I Halsingland mots de tva dialekterna. Under aren 
1983-84 fanns bagge i trakterna av Edsbyn och 
Soderala. Dar sjong endast en av sju hannar bada 
dialekterna. I ett ungefar sex mil brett omrade norr 
darom patraffades 17 hannar som sjong nordsvensk 
dialekt och 6 hannar som sjong bada dialekterna. 
Vid inspelningarna sjong dessa sex hannar under 
stOrre delen av tiden den nordsvenska dialekten. 

Det finns tecken pa att den nordsvenska dialekten 
har blivit alltmer dominerande i vissa delar av Norr
land sedan 1960-talet, samtidigt som ortolansparvar 
med mellansvensk dialekt har minskat starkt i antal 
i Svealand och framfor alIt i Gotaland. 

Diskussion 

De svenska dialekterna har sa vitt vi vet andra 
slutfraser an de tyska. En annan skillnad ar att 
dialektomradena i Tyskland nastan alltid har tydliga 
granser. Nar en individ en gang har lart in en dialekt, 
synes den sta kvar pa repertoaren oforandrad 
(Conrads 1976, 1986). Utbredningsbilden fOr de tva 
regionala sangdialekterna tyder pa att ortolansparvs
hannarna pa varen vanligtvis atervander till sin a 
hemtrakter. Ringmarkningsfynd bekraftar detta (Stolt 
1977, Conrads 1986). 

Att ortolansparvar med mellansvensk dialekt har 
patraffats norr om Halsingland kan vara en foljd av 
fOrlangd varflyttning fran Svealand. Till sodra N orr
bottens kustland skulle de kunna komma aven fran 
Finland.l'Jara Uleaborg spelade vi 1968 in t\'ahannars 
sang, som visade sig helt overensstamma med den 
mellansvenska dialekten. De sma norrbottniska pop
ulationer med mellansvensk dialekt som patraffats 
kan ocksa vara rester fran den tid da den mellan
svenska dialekten kanske var helt dominerande at
min stone i sodra Norrbottens kustland. Under de tre 
senaste decennierna har ortolansparvar med mellan
svensk dialekt minskat kraftigare i antal an de med 
nordsvensk. 
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Abstract 
In the period from 27 January to 10 March, 1992, a seabird 
line-transect study was carried out in the Baltic Sea. The 
study focused on selected shallow waters and included 
previously largely unsurveyed areas of the former Soviet 
Block. The results of this study give a lot of new informa
tion on the distributions and numbers of several waterfowl 
species. Black- and Red-throated Divers Gavia arctical 
stellata totalled 26,000 of which at least 18,500 were Red
throated Divers. Three areas (the Gulf of Pommern, the 
Gulf of Riga and the Irbe Strait) each housed more than 
10% of the estimated popUlations of Black- and Red
throated Divers in NWEurope. Long-tailed Ducks Clangula 
hyemalis totalled 2,500,000 with ca 1 mill. in the Gulf of 
Pommern, 682,000 in and around the Gulf of Riga and 

532,000 in the area off eastern Gotland, Hoburgs Bank and 
the Midsjo Banks. Velvet Scoters Melanittafusca totalled 
450,000 with 286,000 in the Gulf ofPommern and 137,000 
in the Gulf of Riga. Red-necked Grebes Podiceps grisegena 
totalled ca 1,800, Slavonian Grebes Podiceps auritus ca 
2,000 and Black Guillemots Cepphus grylle 26,000. 
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Introduction 

This paper presents the main results of a ship-based 
survey of seabirds, which was conducted in selected 
areas of the Baltic Sea from 27 January to 10 March 
1992. 

The numbers and distribution of birds in the 
offshore sectors of the Baltic Sea have so far mainly 
been studied through coastal counts and small-scale 
aerial surveys organized by the IWRB (International 
Waterfowl and Wetlands Research Bureau). 
Although some of these counts covered shallow 
water areas in Sweden, Denmark and western 
Germany, a substantial portion of the shallow areas 
in the Baltic Sea have remained unsurveyed. Because 
of the insufficient coverage a number of species 
have been suspected to be underestimated in numbers 
(eg. Laursen 1989). 

Based on line-transect studies from research ships, 

the deeper areas of the Baltic Sea are now known to 
keep relatively small populations of seabirds (Ornis 
Consult unpubl. data). Effort was therefore focused 
on the shallow coastal areas along the Baltic south 
and east coasts and the banks in the central parts of 
the Baltic Sea (Fig. 1), for which the first estimates 
of the wintering seabird populations could now be 
made. 

The survey formed part of an international 
feasibility study on marine protected areas entitled 
"Action Preparatory to the Establishment of a 
Protected Areas Network in the southern part of the 
North Sea and the Baltic Sea". It aims to identify 
which parts of the German Bight and the Baltic Sea 
that should be included in a network of protected 
areas, and to define guidelines of seabird protection 
for the conservation of important marine bird areas. 
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Fig. l. The study area in the Baltic Sea with the main banks within the dashed lines. 

Studieonzradet i 6stersjon med de viktigare grunden inom streckad linje. 

Methods and material 

Survey techniques and transects 

Data were sampled from ships by the authors, using 
the standard observation method suggested by Tasker 
et al. (1984) with revisions suggested by Webb & 
Durinck (1993). Observations were carried out from 
a box, 7.5 m above sea level, and recorded in 10 
minute intervals. Observations were divided into 
five bands (transects): (1) from the ship to 50 m; (2) 
50 to 100 m; (3) 100 to 200 m, (4) 200 to 300 m and 
(5) further away than 300 m. Only observations 
closer than 300 m have been used to calculate 
relative densities. 

The transect lines were planned to cover areas 
shallower than 30 m of water depth from the Gulf of 
Kiel to Saaremaa - including the Gulf of Riga but 
excluding the Swedish main coast and Oland. 

The winter 1991-1992 was ice-free and mild, the 
temperature of the surface waters ranged between 
1.0 °C and 4.7 dc. Observations were carried out in 
good weather conditions with windspeed less than 
10 m/s and visibility over 1,000 m. 
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Population estimation 

Observation efficiency (= the probability of a bird 
being detected) drops with distance from the ship 
especially for small and/or dark birds. It is calculated 
as: the sum of individuals seen in band 1 and 2 
divided with the number of individuals in band 3 and 
band 4 respectively, times 100. For example, the 
effiency for Guillemots in bands 3 and 4 equaled 
82% and 35% respectively of the birds recorded in 
bands 1+2. We have compensated for this bias, for 
the species that showed a decrease, by multiplying 
observed numbers with a correction factor bringing 
the observations in bands 3 and 4 up to the same level 
as in band 1+2. 

For divers this has increased the number of birds 
estimated with 47.0%, Great Crested Grebe 105%, 
Red-necked Grebe 116%, Slavonian Grebe 127%, 
Common Scoter 37%, Velvet Scoter 17%, Eider 
37%, Long-tailed Duck 23%, Guillemot 38% and 
Razorbill 72%. These correction factors are based 
on the assumption that distance measurements were 
correct. To enhance the precision of distance 
measurements we used a range finder (stick 
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technique), and since most birds alight in front of the 
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distance corrector" was manufactured to find the 
correct distance to each band (Appendix 2). For 
example, a bird seen alighting at an angle of 18 
degrees to the length axis of the ship and at a distance 
of 1000 meters, would be right on the outer edge of 
band 4. 

The corrected densities were calculated as means 
for each 20 minute period and subsequently plotted 
on nautical maps at the position central to each 
period. Flying and sitting birds were included whereas 
birds following ships were not. 

Lines were drawn closely around the outermost 
plotted densities when clusters of a species were 
observed in at least two consecutive 20 min. periods, 
while single observations were marked on the maps 
with an asterisk. For most species we fitted lines of 
approx. 7.5 km (= 20 minutes sailing at 12 knots) 
beyond the outermost plotted densities. As Gulls 
move around much we have fitted wider lines aro
und their distributions. Simple arithmetic means 
were calculated for the densities inside each border-

ed area and estimates calculated by multiplication. 
\\Then possible \ve divided each main area into sub
areas with different levels of densities (eg. Table 2, 
Gulf of Pommern). 

The sailing lines were put in a zigzag fashion to 
enable crossing of isobaths and expected marine 
gradients in a time conserving way. The low densities 
of divers or diving ducks at the outer angles of the 
zigzags increased our confidence of the outer limits 
of their distributions. The ship used is a 340 Grt. 
former rescue ship, making around 11 knots when 
observations were made. The ship had a draught of 
4 m and turned outward at approximately 8-10 m 
depth. Especially in the Gulf of Riga there were high 
numbers of ducks in the inshore direction - out of 
reach of the ship, and in the Gulf of Pommern the 
situation was the same for grebes. Thus we are 
confident that the estimates of these species are not 
overestimated. Another factor adding conservancy 
to the estimates is the diving habits of divers, grebes, 
diving ducks and auks, of which an unknown pro
portion is likely to be under the surface during a 
count. 

13 
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Results and Discussion 

Black-throated & Red-throated Divers 

Divers were found in most of the surveyed waters 
with less than 30 m water depth (Fig. 3) and only the 
Red-throated and Black-throated Divers were com
mon (Appendix 1). The highest densities were found 
west of Saarema, in the Irbe Strait and the eastern 
Gulf of Riga (Table 1). With an estimated 26,000 
divers, the offshore areas keep large populations, 
with the main concentrations in the Gulf ofPommern, 
the Gulf of Riga and around the Irbe Strait. 

Only 14% of the divers were determined to spe
cies with approx. 6 % Black-throated Divers and 8% 
Red-throated (Appendix 1). The divers determined 
to species north of Kursio Spit were exclusively 
Red-throated Divers (n=71) with a total estimate of 
ca 18,500 birds. TwentyoneRed-throated and 67 
Black-throated Divers made up the rest of the divers 
determined to species (excluding Gotland). If this 
relation (21:67) is applied to the estimated 7,700 
divers it gives 5,900 Black-throated Divers and 
1,800 Red-throated. Black-throated Divers domi
nated in the northern part of the Gulf of Pommern, 
along the northenmost parts of the Polish coast and 
off Kursio Spit in Lithuania. 

This complements the results of earlier surveys 
which point out the NW Kattegat as a main area of 
concentration. The Kattegat coast of SW Sweden, 
the Danish straits, Fehmarn Belt, R¢nne Bank, the 
coast of Blekinge (Sweden) and southeast Gotland 
are also areas with high numbers of divers (Ornis 
Consultunpub. data). During the cold winter of 1987 
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Fig. 3. The distribution and 
densities (birds/km2

) of Black
throated-/Red-throated Divers in 
selected parts of the Baltic Sea in 
the winter 1992. Open borders in 
the distribution areas show 
directions where. the distribution 
limit was not determined. Asterisks 
show scattered observations. 

Utbredning oeh tiitheter (faglarl 
km2) hos stor-Ismalom i utvalda 
delar av Ostersjon under vintern 
1992. Oppna granser i utbred
ningsomradena visar riktningar 
dar utbredningsgransen inte kunde 
faststdllas. Asterisk visar enstaka 
observationer. 

Table 1. Mean densities and estimated populations of 
Black- and Red-throated Divers in selected parts of the 
Baltic Sea, January-March 1992. 

Medeltatheter oeh uppskattade populationsstorlekar hos 
stor- oeh smalom i utvalda delar av Ostersjon, januari
mars 1992. 

Area Birds/kru2 Estimate 
Omrade Faglarlkm2 Uppskattning 

Gulf of Kiel 3.7 141 
Fehmarn west 0.2 64 
Fehmarn east 2.7 292 
Rugen west 0.9 170 
R~nne Bank 1.4 477 
Gulf of Pommern north 1.2 3,781 
Gulf of Pommern south 0.8 282 
Gulf of Pommern east 1.6 1,208 
Stolpe Bank 0.5 298 
Poland north 0.9 356 
Lithuania 3.0 618 
Palanga 2.0 926 
Liepaja 3.9 296 
Irbe Strait west 2.0 3,758 
Irbe Strait west (high) 43.6 4,186 
Gulf of Riga southwest 1.0 638 
Gulf of Riga southeast 11.0 6,787 
Gulf of Riga east 2.6 733 
Gulf of Riga northeast 1.8 923 
Gulf of Riga north 1.3 150 
Gulf of Riga northwest 0.9 67 

Sum Summa 26,150 
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Clangula hyemalis 
Fig. 4. The distribution and 
densities (birds/km2) of Long
tailed Duck in selected parts of the 
Baltic Sea in the winter 1992. Open 
borders in the distribution areas 
show directions where the distri
bution limit was not determined. 

Winter 1992 Birds/km' 

Utbredning ach tatheter (faglad 
k1112) has alfagel i utvalda delar av 
Ostersjon under vintern 1992. 
Oppna granser i utbredningsam
radena visar riktningar dar 
utbredningsgransen inte kunde 
faststallas. 

densities over 2 birds per km2 were recorded in an 
area east of Bornholm (Skov et al. 1987). 

Danielsen et al. (in press) reviews the populations 
of both species in NW Europe. Our present estimate 
makes up 44 % of the grand estimate and the numbers 
in each of the three main areas (the Gulf ofPommern, 
the Gulf of Riga and the Irbe Strait) exceeded 10% 
of the grand estimate. 

Great Crested Grebe 

The Great Crested Grebe was mainly recorded in the 
near coastal areas of the western part of the Baltic 
Sea with an estimate of 1,250 birds, of which 75 % 
were found in the Gulf of Kiel. Only scattered 
observations were made in the eastern parts of the 
Baltic Sea. Due to its preference for coastal habitats, 
the survey did not cover the range of the species well. 

During very cold winters (like in 1987) the off
shore areas west of Bornholm house large numbers 
of Great Crested Grebe (Ornis Consultunpubl. data), 
which may have been dislocated from ice-covered 
fresh-water habitats, where the species is a numerous 
winter visitor (Cramp & Simmons 1977). 

Laursen et al. (in prep.) estimated 9,500 birds in 
the western Baltic Sea during the cold winter 19861 
87. 

Red-necked Grebe 

The distribution of the Red-necked Grebe resembles 
that of Great Crested Grebe, yet this species seemed 
to use areas further away from the coast. We found 
dispersed populations east of Rugen, and in the 
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eastern German and Polish waters. The Gulf of 
Pommern was clearly the main area with at least 2/3 
of the estimated total of 1,750 birds at a density of 
0.5 birds/km2

• The highest density was found north 
of Fehmarn with 1.2 birds/km2 giving an estimate of 
ca 450 birds. The main concentrations of Red
necked Grebe may have been covered by this survey 
due to the offshore habits of the species. 

The older surveys indicated winter populations in 
offshore waters of Denmark and western Germany, 
which were dispersed in low densities (Laursen et. 
al. in prep.) 

This species winters mainly in marine habitats 
(Cramp & Simmons 1977). Besides the Gulf of 
Pommern, the only other known winter concent
ration is in NW Kattegat with a maximum of 3,600 
estimated birds (Laursen et al. in prep.). 

Slavonian Grebe 

Most of the Slavonian Grebes were found in the Gulf 
of Pommern, with densities dropping with distance 
from land. The estimated 1,800 birds in the Gulf of 
Pommern at a mean density of 0.8 birds/km2

, suggest 
an important wintering ground. It was also found at 
the southern part of Stolpe Bank with an estimate of 
100 birds. During cold winters, birds have been 
recorded in the waters south of Bornholm (Ornis 
Consult unpubl. data). This species winters both in 
marine and fresh-water habitats (Cramp & Simmons 
1977), and therefore the estimate may only concern 
a part of the population wintering in the Baltic 
region. 
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Table 2. Mean densities and estimated populations of 
Long-tailed Duck in selected parts of the Baltic Sea, 
January-March 1992. 

Medeltatheter och uppskattade populationsstorlekar hos 
alfagel i utvalda delar av Ostersjon, januari-mars 1992. 

Area Birds/km2 Estimate 
Omrade Faglarlkm2 Uppskattning 

Gulf of Kiel (low) 279.2 25,128 
Gulf of Kiel (low) 11.0 2,904 
Fehmarn west (high) 111.0 22,866 
Fehmarn west (low) 26.0 10,062 
Fehmarn east 9.4 3,732 
Rostock south 20.8 9,464 
Rostock mid. 1.9 395 
Rostock north 74.0 4,884 
Zingst 132.0 52,536 
R~nne Bank north 2.0 266 
R~nne Bank mid. 38.4 12,058 
R~nne Bank south 376.0 127,840 
Gulf of Pommern central 193.0 747,103 
Gulf of Pommern periferal 30.5 38,918 
Poland west 113.0 86,897 
Stolpe Bank central 194.0 18,430 
Stolpe Bank peri feral 21.0 7,875 
South of Stolpe Bank 25.0 3,650 
Poland east 64.8 41,602 
Gulf of Gdansk 8.7 2,071 
Kursio Spit 16.0 13,104 
Pa1anga 1.7 347 
Liepaja 0.5 118 
Saaremaa west 4.3 3,844 
Irbe Strait west 62.4 22,526 
Irbe Strait 1'7(\(\ 

l/V.V 
'") 1 'J. .c:;:'")(\ 
£...lJ,..JkV 

Saaremaa east 1000.0 279,000 
Gulf of Riga southwest 154.0 92,554 
Gulf of Riga southeast 2.9 815 
Gulf of Riga east 31.2 11,357 
Gulf of Riga northeast 112.0 56,336 
Gulf of Riga north 19.6 8,585 
Gulf of Riga northwest 375.0 96,750 
Gulf of Riga west-northwest 10.7 1,744 
Gotland north 78.8 40,503 
Gotland east 135.0 47,925 
Gotland southeast 33.3 20,513 
Hoburg Bank 375.0 364,500 
North Midsjo Bank 87.5 51,363 
South Midsjo Bank 22.3 10,593 

Sum Summa 2,554,675 

Common Eider 

This species showed a westerly distribution with 
most of the birds seen west of 12° E. The Gulf ofKiel 
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and neighbouring areas in the western Fehmarn Belt 
housed 99% of the total estimate of 205,000 birds. 
The highest mean density was found in Fehmarn 
Belt with 183 birds/km2. We probably missed some 
concentrations in coastal habitats. 

Earlier winter surveys stress the importance of the 
western Baltic Sea, the Danish Straits and Kattegat 
as wintering areas (Meissner unpubl. data, Laursen 
in prep, Ornis Consult unpubl. data). 

Laursen (1989) estimated the Western Pale arctic 
winter population at 3,000,000 birds. 

Long-tailed Duck 

The estimate of the wintering populations of Long
tailed Ducks in the Baltic Sea was one of the main 
results of the survey, and increased the total estimate 
for the Western Pale arctic region considerably. The 
Long-tailed Duck comprised 64% of all birds seen 
(Appendix 1). Most (82%) were found within three 
areas (Fig. 4, Table 2): the Gulf ofPommern-R¢nne 
Bank (925,000 birds), the eastern parts of the Gulf of 
Riga including the Irbe Strait (746,000 birds) and the 
Hoburg-Midsjo Banks (424,000 birds). Due to the 
dispersion of the species and its affinity to areas 
shallower than 40 m (this study), we anticipated that 
the majority of the population within the study area 
was found. 

This estimate (2.5 mill.) mainly depends on the 
coverage of the earlier unsurveyed Gulf ofPommern 
and the Gulf of Riga. The Swedish east coast and 
Oland have a population of ca. 100,000 birds (Nils
son 1980). The unsurveyed northern part of the 
Baltic Sea most likely kept some populations of 
Long-tailed Duck. Thus our estimate is likely to be 
less than the grand total for the Baltic Sea. Earlier 
surveys (Ornis Consult unpubl. data, Laursen et al. 
in prep.) support the identification of R¢nne Bank 
and Midsjo Bank as high-density areas. Laursen et 
al. (in prep) also reported Fehmarn Belt as a high
density area. During the present survey only small 
numbers were recorded in the Fehmarn Belt. This 
may in part be explained by the early timing of our 
survey as the highest densities are normally found in 
this area from mid-February to May. Former coastal 
counts along the continent, organised by the IWRB, 
contribute only little to the grand estimate for this 
species, since only fractions of the offshore 
populations can be seen from land. 

Laursen (1989) estimated 865,000 Long-tailed 
Ducks in the Baltic Sea and assumed a total of one 
million birds. As Laursen (1989) estimated 566,000 
Long-tailed Ducks in other regions than the Baltic 



20 Fig. 5. The distribution and 
densities (birds/km2) of Common 
Scoter in selected parts of the Baltic 
Sea in the winter 1992. Open bord
ers in the distribution areas show 
directions where the distribution 
limit was not determined. Asterisks 
show scattered observations. 
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Winler 1992 Bird/Km' 

Utbredning oeh tatheter (Jaglar/ 
km2

) hos sjoorre i utvalda delar av 
Ostersjon under vintern 1992. 
Oppna granser i utbredningsom
radena visar riktningar dar 
utbredningsgransen inte kunde 
faststallas. Asterisk visar enstaka 
observationer. 

Sea, then our study together with his has placed the 
Long-tailed Duck at the same numerical level as the 
Common Eider, 3,000,000 individuals, in the Wes
tern Palearctic. 

Common Seoter 

Our survey found 83% of the estimated 80,000 birds 
west of Rugen and the biggest concentration was 
found west of Fehmarn with 63% of the grand total 
(Table 3, Fig. 5). 

Older winter surveys indicate large concentrations 
in Denmark, NW Kattegat being the main area with 
at least 400,000 birds (Laursen et al. in prep.). There 
is another important area in Germany (Bdiger & 
Nehls 1987), who counted 13,000 birds east of 
Fehmarn, which correspond with our estimate for 
this area (Table 3). 

Laursen (1989) estimated 800,000 Common 
Scoters in the Western Palearctic based on 419,000 
counted birds. As the number of birds wintering in 
NW Kattegat in 1992 was estimated at 670,000 birds 
(Rose 1992), the total estimated number of Common 
Scoter within the Baltic-Kattegat Sea system was at 
least 750,000. The same winter Leopold (1992) 
counted 115,000offtheDanishandGerman Wadden 
Sea. Accordingly, the total estimate for the Western 
Pale arctic may exceed 900,000 birds. 

Velvet Seoter 

Velvet Scoters were seen along most of the mainland 
coast in waters shallower than 35 m (Fig. 6). Most 
(93%) were estimated within two areas: the Gulf of 
Pommern and along the southwest coast of the Gulf 
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of Riga, for which no earlier estimates were available 
(Table 4). 

As for the Long-tailed Duck, the estimate of the 
winter population of Velvet Scoter in the Western 
Palearctic region was much increased by this survey. 
This species' dispersion and its affinity to shallow 
waters made us confident that we found most of the 
birds within the study area. 

In previous surveys Laursen et. al. (in prep.) 
found a concentration of ca. 100,000 birds in NW 

Table 3. Mean densities and estimated popUlations of 
Common Scoter in selected parts of the Baltic Sea, January
March 1992. 

Medeltatheter oeh uppskattade populationsstorlekar hos 
SjOorre i utvalda delar av Ostersjon, januari-mars 1992. 

Area Birds/km2 Estimate 
Omrade Faglarlkm2 Uppskattning 

Gulf ofKiel 16.1 918 
Fehmarn west 193.6 48,787 
Fehmarn Belt 0.8 563 
Fehmarn east 211.0 14,770 
Rostock 7.3 380 
Zingst 201.0 7,437 
Gulf of Pommern central 16.6 7,304 
Gulf of Pommern periferal 1.0 2,970 
Gulf of Riga southwest 2.1 601 

Sum Summa 83,729 
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Kattegat and Svazas & Vaitkus (1992) found a 
concentration off Lithuania of 18,000 birds. Popula
tion sizes were at the same level in these areas in 
1992 (S. Svazas pers. comm., S. Pihl pers. comm.). 
Laursen (1989) estimated 250,000 Velvet Scoter in 
the Western Palearctic region based on 89,000 actual 
counts/estimates. Our estimates dramatically alter 
these figures, as 450,000 birds can be added to the 
counts in Kattegat and Lithuanian coastal waters. 

Table 4. Mean densities and estimated populations of 
Velvet Scoter in selected parts ofthe Baltic Sea, January
March 1992. 

Medeltatheter oeh uppskattade populationsstorlekar hos 
svarta i utvalda delar av OstersjOn, januari-mars 1992. 

Area Birds/km2 Estimate 
Omrade Fag la r/km2 Uppskattning 

Fehmarn Belt 3.4 745 
Rugen 0.6 20 
Gulf of Pommern central 106.6 261,490 
Gulf of Pommern periferal 10.5 24,665 
Poland north 40.3 21,198 
Gulf of Gdansk 2.0 348 
Lithuania 5.2 2,075 
Irbe Strait 2.9 2,250 
Saaremaa west 0.5 40 
Riga north 1.1 1,330 
Gulf of Riga south central 379.0 134,166 
Gulf of Riga south periferal 4.7 1,965 

Sum Summa 450,290 
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Fig. 6. The distribution and 
densities (birds/km2) of Velvet 
Scoter in selected parts of the Baltic 
Sea in the winter 1992. Open bord
ers in the distribution areas show 
directions where the distribution 
limit was not determined. Asterisks 
show scattered observations. 

Utbredning oeh tatheter (faglar/ 
km2

) hos svarta i utvalda delar av 
Ostersjdn under vintern 1992. 
Oppna granser i utbredningsom
radena visar riktningar dar 
utbredningsgransen inte kunde 
faststallas. Asterisk visar ens taka 
obse rvatione r. 

The total population of Velvet Scoters in the Wes
tern Palearctic most likely exceeds 550,000 birds. 

Red-breasted Merganser 

This species was widely distributed in small, off
shore aggregations. The most important areas were 
Fehmarn Belt, an area near RUgen, the Gulf of 
Gdansk and the waters off southeastern parts of 

Table 5. Mean densities and estimated populations of Red
breasted Merganser in selected parts of the Baltic Sea, 
January-March 1992. 

Medeltatheter oeh uppskattade populationsstorlekar hos 
smaskrake i utvalda delar av Ostersjdn, januari-mars 
1992. 

Area Birds/km2 Estimate 
Omrade Faglar/km2 Uppskattning 

Fehmarn west 0.8 26 
Fehmarn Belt 4.3 2,253 
Rugen west 15.1 1,027 
Rugen east 6.7 214 
R~nne Bank 0.6 104 
Gulf of Pommern 2.2 658 
Gulf of Gdansk 7.9 1,430 
Gulf of Riga southwest 0.3 94 
Gulf of Riga east 1.9 186 
Gulf of Riga north 1.0 69 
Saaremaa west 1.5 68 
Gotland north 0.7 138 
Gotland south 2.6 1,508 

Sum Summa 7,775 



10· ,," 20 Fig. 7. The distribution and 
densities (birds/km2) of Red
breasted Merganser in selected 
parts of the Baltic Sea in the winter 
1992. Open borders in the distri
bution areas show directions 
where the distribution limit was 
not determined. Asterisks show 
scattered observations. 
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Utbredning oeh tatheter (Jaglarl 
km2) hos smaskrake i utvalda de
lar av Ostersjon under vintern 
1992. Oppna granser i utbred
ningsomradena visar riktningar 
dar utbredningsgransen inte kunde 
Jaststallas. Asterisk visar enstaka 
obse rvatione r. 

Gotland (Fig. 7, Table 5). Our estimates contribute 
only little new information since the main distribu
tion of this species is found in more shallow waters 
(Monval & Pirot 1989) than we could cover. Probably 
the majority of the winter population in the Baltic 
Sea is scattered in small near coastal areas, especially 
in the western Baltic Sea (Monval & Pirot 1989). 
These authors estimate 150,000 birds for the Wes
tern Palearctic. 

Little Gull 

Scattered observations and a small concentration 
around the Irbe Strait, with an estimate of 860 birds, 
show a small winter population of Little Gull disper-

Fig. 8. The distribution and 
densities (birds/km2) of Common 
Gull in selected parts of the Baltic 
Sea in the winter 1992. Open bord
ers in the distribution areas show 
directions where the distribution 
limit was not determined. Asterisks 
show scattered observations. 

Utbredning oeh tatheter (Jaglar/ 
km2

) hos fiskmas i utvalda delar av 
Ostersjon under vintern 1992. 
Oppna granser i utbredningsom
radena visar riktningar dar 
utbredningsgransen inte kunde 
Jaststallas. Asterisk visar enstaka 
observationer. 
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sed over much of the Baltic Sea. Older surveys have 
not indicated any concentrations during winter (Ornis 
Consult unpubl. data). Laursen et al. (in prep.) esti
mate 13,500 Little Gulls in the Danish sector of the 
Baltic Sea during late spring, probably coming from 
the North Sea. 

Common Gull 

The Gulf of Riga was a wintering area (Fig. 8), but 
outside this area, only scattered low densities were 
recorded (Table 6). Earlier surveys showed that 
birds were found over most of the Baltic Sea with 
higher densities off Gotland, off Bornholm, and in 
the eastern Kattegat (Ornis Consult unpubl. data). 
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Herring Gull 

With no winter concentrations, Herring Gulls were 
relatively common in all areas, especially where 
high densities of seaducks were recorded (Fig. 9, 
table 7). 

The largest concentrations of the species in off
shore areas in winter are probably in fishing areas in 
the eastern Kattegat and the deeper parts of the Baltic 
(Grnis Consult unpub!. data). 

Table 6. Mean densities and estimated populations of 
Common Gull in selected parts of the Baltic Sea, January
March 1992. 

Medeltatheter och uppskattade populationsstorlekar hos 
Jiskmas i utvalda delar av Ostersjon, januari-111ars 1992. 

Area Birds/lan2 Estimate 
0111rade Fag la rlkm2 Uppskattning 

Fehmarn Belt 0.6 422 
Gulf of Pommern 0.2 262 
Stolpe Bank 0.2 74 
Poland north 3.6 148 
Gulf of Gdansk 3.3 1,201 
Irbe Strait west 0.3 160 
Gulf of Riga northwest 2.3 3,537 
Gulf of Riga southwest 5.0 3,230 
Gulf of Riga east 2.7 3,702 
Gotland east 0.4 238 

Sum Summa 12,974 
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Fig. 9. The distribution and 
densities (birds/km2

) of Herring 
Gull in selected parts of the Baltic 
Sea in the winter 1992. Open bord
ers in the distribution areas show 
directions where the distribution 
limit was not determined. Asterisks 
show scattered observations. 

Utbredning och tiitheter (Jaglarl 
km2

) hos gratrut i utvalda delar av 
Ostersjon under vintern 1992. 
Oppna granser i utbredningso111-
radena visar riktningar dar 
utbredningsgransen inte kunde 
Jaststallas. Asterisk visar enstaka 
observationer. 

Great Black-backed Gull 

A total of 1,400 Great Black-backed Gulls were 
estimated within the study area with 1,300 in the 
Gulf of Pommern. The average density in shallow 
areas of the Baltic Sea were found to be below 0.5 
birds per km2

• This survey did probably not cover the 
main winter range of the species (see below), but our 
estimates add to the knowledge of numbers in the 
shallow areas. 

The highest winter densities in offshore waters 
are probably found in areas north and east of Born
holm, southeast of Gotland and in the eastern part of 
the Kattegat (Grnis Consult unpubl. data). 

Guillemot 

The majority of the observations were made south of 
Bornholm and Gotland, with estimates of 700 and 
300 respectively. Densities were low, generally less 
than 1 per km2

• The reason for the relatively few 
Guillemot observations was probably the late timing 
of the survey regarding Guillemot breeding cycle 
and most of the sightings may represent immature 
birds. 

The principal wintering areas of Guillemots are 
probably the deep water areas (> 50 m) near the 
colonies on Ertholmene, east of Bornholm and St. 
Karlso and L. Karlso, west of Gotland (Grnis Consult 
unpubl. data). During the cold winter of 1987 densities 
of more than 1 per km2 were recorded southeast of 
Gotland (Skov et aL 1987). Lyngs (1992) estimated 
a total breeding population of 13,000 pairs in the 
Baltic Sea. 



10' ,,' Fig. 10. The distribution and 
densities (birds/km2) of Black 
Guillemot in selected parts of the 
Baltic Seain the winter 1992. Open 
borders in the distribution areas 
show directions where the distri
bution limit was not determined. 
Asterisks show scattered obser
vations. 
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Utbredning och tiitheter (Jaglar/ 
km2) hos tobisgrissla i utvalda de
lar av Ostersjon under vintern 
1992. Oppna granser i utbred
ningsomradena visar riktningar 
dar utbredningsgransen inte kunde 
Jaststallas. Asterisk visar enstaka 
observationer. 

Razorbill 

We found most of the Razorbills in the waters off 
Lithuania (l ,400) and west of the Irbe Strait (l,250). 
The maximun density was 1.4 per km2 (Lithuania) 
but three areas in the Gulf of Riga had densities 
below 1 per km2

• As for the Guillemot, the survey did 
not cover the main wintering range, but the 
concentrations found in the waters off the Baltic 
States add new information. 

The main wintering areas for Razorbills are in the 
vicinities of the colonies on St. Karlso and Ertholm
ene, where they seem to prefer the deep water (>50 
m) areas. Compared to the Guillemot, the winter 
range of Razorbill seems to involve areas further 
away from the colonies (Ornis Consult unpubl. 
data). During the cold winter of 1987 densities of 
more than 2 per km2 were recorded southwest of 
Gotland (Skov et al. 1987). Lyngs (1992) mentions 
425 pairs on Ertholmene, whereas no safe estimate 
of the current population of St. Karlso is available. 

Black Guillemot 

These are the first estimates of the winter population 
in the Baltic Sea. The majority of the birds were 
recorded east of Rugen, with the largest 
concentrations on R0nne Bank, in offshore waters 
off western Poland incl. Stolpe Bank, in the Irbe 
Strait, inshore and offshore waters north, east and 
south of Gotland and on the Midsjo Banks (Fig. 1 0, 
Table 8). We may not have found all concentrations 
within the studied parts of the Baltic Sea, especially 
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in areas west of the Irbe Strait, where the concent
ration seemed to extend into areas further away from 
land. 

Table 7. Mean densities and estimated populations of 
Herring Gull in selected parts of the Baltic Sea, January
March 1992. 

Medeltatheter och uppskattade populationsstorlekar hos 
gratrut i utvalda delar av Oster~jon, januari-mars 1992. 

Area Birds/km2 Estimate 
Omrade Faglar/km2 Uppskattning 

Gulf of Kiel 0.8 198 
Fehmal'll Belt 1.1 1.277 
Zingst 0.8 1,230 
R~nne Bank 0.4 188 
Gulf of Pommel'll 0.9 2,613 
Poland west 1.9 1,773 
Poland north 1.1 2,650 
Gulf of Gdansk 1.7 622 
Lithuania 0.9 484 
Irbe Strait west 1.5 1,829 
Irbe Strait central 3.4 1,829 
Gulf of Riga west 11.8 3,092 
Gulf of Riga southwest 1.8 2,005 
Gulf of Riga east 3.4 2,778 
Gulf of Riga north 1.1 2,168 
Gotland northeast 1.0 780 
Gotland southeast 0.6 1,285 
North Midsjo Bank 0.4 145 

Sum Summa 26,945 
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Table 8. Mean densities and estimated populations of 
Black Guillemots in selected parts of the Baltic Sea, 
January-March 1992. 

Medeltatheter och uppskattade populationsstorlekar hos 
tobisgrissla i utvalda delar av OstersjOn, januari-mars 
1992. 

Area Birds/km2 Estimate 
Omrade Faglarlkm2 Uppskattning 

Fehmarn Belt 0.3 919 
R0nne Bank 1.6 1,098 
Rugen east 0.8 210 
Poland west 3.9 10,156 
Stolpe Bank 4.5 1,944 
Poland northeast 0.8 595 
Gulf of Gdansk 4.4 660 
Irbe Strait central 11.8 2,454 
Irbe Strait peripheral 2.0 3,952 
Gotland north 2.3 1,007 
Gotland east 1.2 1,084 
Hoburg Bank 1.1 645 
North Midsjo Bank 3.3 660 
South Midsjo Bank 4.3 1,101 

Sum Summa 26,483 

The older line transect surveys (Ornis Consult 
unpubL data) indicated a depth limit to the species 
around 40 m. They further indicated the coast of 
Blekinge, in southern Sweden, as an important winter 
area of Black Guillemot, and stress the importance 
of R0nne and Midsjo Banks. 

The size of the breeding population is highly 
uncertain, but may be in the range of 10-20,000 pairs 
(Koskimies 1992). The estimated winter population 
of 26,000 birds is probably a minimum estimate. 
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Appendix 1 

Birds observed in selected parts of the Baltic Sea, January-March 1992. 

Faglar observerade i utvalda delar av Ostersjon, januari-mars 1992. 

Red-throated Diver Gavia stellata 
Black-throated Diver Gavia arctica 
Great North.lWhite-bil. Diver Gavia immerladamsii 
Undet. Diver Gavia arcticalstellata 
Great Crested Grebe Podiceps cristatus 
Red-necked Grebe Podiceps grisegena 
Slavonian Grebe Podiceps auritus 
Undet. Grebe Podiceps spp. 
Cormorant Phalacl'ocorax carbo 
Whooper Swan Cygnus cygnus 
Mute Swan Cygnus alar 
Undet. Swan Cygnus spp. 
Greylag Goose Ansel' anser 
Bean Goose Anser fabalis 
Shelduck Tadorna tadorna 
Wigeon Anas penelope 
Mallard Anas platyrhynchos 
Teal Anas crecca 
Tufted Duck Aythya fuligula 
Scaup Aythya marila 
Goldeneye Bucephala clangula 
King Eider Somateria spectabilis 
Eider Somateria mollissima 
Long-tailed Duck Clangula hyemalis 
Common Scoter Melanitta nigra 
Velvet Scoter Melanitta fusca 
Red-breasted Merganser Mergus serratoI' 
Goosander Mergus merganser 
White-tailed Eagle Haliaeetus albicilla 
Great Skua Stercorarius sku a 
Little Gull Larus minutus 
Black-headed Gull Lams l'idibundus 
Common Gull Lams canus 
Herring Gull Larus argentatus 
Great Black-backed Gull Larus marinus 
Glaucous Gull Larus hypel'bol'eus 
Undet. Gull Larus spp. 
Guillemot Uria aalge 
Razorbill Alca torda 
GuillemotlRazorbill Uria aalgelAlca torda 
Black Guillemot Cepphus grylle 

Sum Summa 

Total 

92 
68 

3 
1,717 

41 
41 
36 
32 
18 
18 
4 

47 
5 
5 
3 
2 

10 
1 

81 
86 

6 
1 

39,563 
155,422 

7,116 
32,513 

556 
22 

1 
1 

75 
10 

975 
2,006 

64 
1 

1,971 
55 

147 
19 

918 

243,592 

Within transect 
Inom transekten 

73 
53 

3 
797 

39 
35 
35 
25 
11 
4 

5 

5 

6 

1 
41 

10,765 
86,334 

4,655 
19,581 

449 
3 
1 

61 
8 

878 
1,886 

55 
1 

443 
37 

106 

799 

127,069 

23 



Appendix 2 

The angle/distance corrector shows the different bands and distances to each band at different observation angles from 
the ship, in the lower left corner. 

Vinkellavstcmds-korrigeraren visar de olika banden och avsfcmden till varje band vid olika observationsvinklar fran 
fartygef, i nedre viinstra hornet. 

Andells angle/distance-meter. © Ornis Consult Ltd. 1993. 

Sammanfattning 

Havsfaglars utbredning och antal i valda delar av 
Ostersjon, vintern 1992 

I denna uppsats presenteras huvudresultaten fran en 
skeppsbaserad inventering av utvalda delar av Os
tersjon frfm den 27 januari - 10 mars 1992. Tidigare 
har fdimst kustnara omraden inventerats via rak
ningar fran land oeh lagskaliga flyginventeringar i 
kustnara omraden, organiserade av IWRB (Interna
tional Waterfowl and Wetlands Research Bureau). 
A yen om en del av dessa inventeringar taekte stOrre 
delar av de grundare havsomradena (framst i Dan
mark, Sverige oeh vastra Tyskland) var stora oeh 
vasentliga delar av 6stersjon oinventerade. Pa grund 
av detta har flera arter misstankts vara klart under
skattade i antal (eg. Laursen 1989). 

Metoder och undersokningsomrade 

Datainsamlades franskepp, medhjalp av en standard
metod som inkluderar "snapshots" (frusna 
ogonblieksbilder), fOr aU minska feluppskattningar 
orsakade av flygande faglar (Webb & Durinek 1993). 
Faglar raknades i 10 minuters intervaller oeh obser
vationerna delades in i 5 band (transekter) parallellt 
med batens fardriktning, 1: fran skeppet till 50 meter 
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ut, 2: 50m-100m, 3: 100m- 200m, 4: 200m- 300 
m oeh 5: > 300 m. Endast faglar innanfor 300 m har 
anvants vid tathetsberiikningarna (faglarlkm2). Fag
lar som fO~jt batar har uteslutits fran berakningarna. 
For att tydligt kunna avgransa de olika populationer
na har vi i hela undersokningsomradet seglat i siek
sack, vanligtvis fOrbi 30 meters djupkurva oeh dar
med har vi oftast funnit de yttre granserna. De inre 
gran serna kan vi fOr vissa arter inte ange da vi sallan 
kunde segla pa grundare vatten an 6-7 meter. Detta 
i kombination med att vissa faglar dyker vid rak
ningstillfallet gor att samtliga populationsupp
skattningar skall betraktas som fOrsiktiga. Vi an
vande ett 340 bruttoregistertons raddningsskepp fOr 
denna undersokning. 

Observationseffektiviteten avtar med avstandet 
till skeppet olika myeket fOr olika arter, speeiellt 
myeket fOr sma oeh/eller morka faglar. Detta kan 
beraknas genom att jamfOra antalet observerade 
faglar i band 1 +2 med antalet observerade faglar i 
band 3 respektive 4. Exempelvis var antalet 
sillgrisslor i band 3 oeh band 4,82% respektive 35% 
av antalet observerade faglar i band 1+2. Vi har 
kompenserat for denna effekt. I tathets berakningarna 
antages att observatorerna bedomt avstanden kor-



rekt. Vi anvande en "range finder" (pinnmetoden) 
fOr regelbunden avstandskontroll. De fiesta faglarna 
observeras framfOr och vid olika vinklar fran baten. 
A vstandet till respektive band ar darfor beroende av 
observationsvinkeln i fOrhallande till batens 
langsaxel. Vi anvande darfOr en fOr andamalet till
verkad vinkel-avstandskorrigerare, (Appendix 2). 
Exempelvis befinner sig en fagel pa den yttre gran
sen av band 4 om den observeras med en vinkel av 
18° och ett avstand pa 1000 m. 

Endast ett fOrhallandevis litet antal havsfaglar 
nyttjar de djupare delarna av Ostersjons omraden 
(Ornis Consult, opubl. data). Pa grund av detta lade 
vi vara huvudinventeringsomraden i de grundare 
kustomradena utmed det europeiska fastlandet och 
samtliga bankar upp till 59° N (Gotska Sandon -
Saaremaa). Transektlinjerna var planerade i fOrvag 
(Fig. 2). 

Resultat och diskussion 

Smalom/Storlom: Totalt uppskattades drygt 26.000 
lommar i studieomradet (Tab. 1). De hogsta tathet
erna uppskattades i estniska vatten vast om Saaremaa, 
i Irbesundet och i de ostliga delarna av Rigabukten. 
14% av lommarna artbestamdes och det var uteslu
tande smalommar som noterades norr om 
Kursioreveln, de sodra delarna av Pommernbukten, 
omradet vast om Rugen samt i Kielbukten. Den 
total a uppskattningen fOr smalom i dessa omraden 
blev drygt 19.000 individer. Storlommar dominera
de pa Ronne Banke, Stolpe Banke och de ostliga 
delarna av Pommernbukten. Storlommarna verkar 
fOrekomma langre ut fran kusterna an smalom
marna. Dessa mangder lommar under vintern i Ost
ersjon ar helt ny kunskap. Tidigare inventeringar har 
visat pa norra delen av Tyska B ukten, med maxi malt 
25.000 lommar, och Kattegatt, med ca 5.000 indivi
der, som de viktigaste omradena fOr lommar i nord
vastra Europa (Laursen et al. in prep.). Tillsammans 
med var uppskattning blir nu det nordvasteuropeiska 
bestandet 43.500 smaIommar och 15.500 storlom
mar (Danielsen et al. in press). Det baltiska bestan
det utgor da 44% av totalantalet och de tre viktigaste 
omradena (Pommernbukten, Rigabukten och 
Irbesundet) har vart och ett mer an 10% av det 
nordvasteuropeiska bestandet. 

Skaggdopping: Upptradde framst pa grunt vatten 
och nara kusterna. Vi uppskattade 1250 individer, 
med Kielbukten som det viktigaste omradet. Pa 
grund av skaggdoppingens dragning till kustnara 
och grunda omraden, ar var inventering inte repre
sentativ fOr den verkliga vinterutbredningen. Den 

overvintrar aven i sotvatten under milda vintrar. 
Under den kalla vintern 1986/87 uppskattades 9.500 
individer i vastra Ostersjon (Laursen et al. in prep.). 

Grahakedopping: Dess utbredningsomraden pa
minner om skaggdoppingens, dock verkade de ligga 
langre ut fran land, varfor vi anser att vat uppskatt
ning pa knappt 1.800 individer representerar det 
verkliga bestandet. Pommernbukten var det klart 
viktigaste omradet med 2/3 av samtliga individer. 
Grahakedoppingen overvintrar framst i marina 
habitat (Laursen et. al. in prep.). Forutom 
Pommernbukten ar den enda kanda vinter
koncentrationen i nordvastra Kattegatt, med ett 
maximum pa 3.600 individer (Laursen et al. in 
prep.). 

Svarthakedopping: Likt grahakedoppingen upp
skattades en mycket stor majoritet av individerna i 
Pommernbukten, ca 95% av knappt 2.000 individer. 
Kanske har vi tackt huvudkoncentrationerna i 
undersokningsomradet, men tatheterna avtog med 
avstandet fran land. Svarthakedoppingen overvintrar 
ocksa i sotvatten och i grunda kustnara omraden 
(Cramp & Simmons 1977), varfor var uppskattning 
sannolikt endast utgor en del av den total a 
populationen i Ostersjon. 

Ejder: Kielbukten och angransande delar i vastra 
Fehmarn Balt var de viktigaste omradena med ca 
200.000 individer. De kustnara omradena har inte 
tackts val av denna inventering. Aldre inventeringar 
framhaver vastra delarna av Ostersjon, de danska 
Balten och Kattegatt som huvudutbredningsomraden 
(Meissner opubl. data, Laursen in prep. och Ornis 
Consult opubl. data). Den danska delen av Kiel
bukten, vilken inte tacktes av var inventering, inne
haller minst 100.000 individer (Laursen et al. in 
prep.) Den Vastra Palearktiska populationen har 
nyligen uppskattats till 3 miljoner faglar (Laursen 
1989). 

Alfagel: Uppskattningen av den overvintrande 
population en i Ostersjon var ett av huvudresultaten 
fran var inventering, och okade den total a uppskat
tade populationen fOr hela Vastra Palearktis med ca 
1,5 miljoner individer. I vart undersokningsomrade 
uppskattades ca 2,5 miljoner individer. Vi kunde 
urskilja tre stora huvudomraden som tillsammans 
innefattade 82% av det total a bestandet: 
Pommernbukten - Ronne Banke (925.000 indivi
der), de ostligadelarna av Rigabukten med Irbesundet 
(746.000 individer) och Hoburg - Midsjobankarna 
(426.000 individer). Den svenska ostkusten inklu
sive Oland, vilka inte inventerades i denna under
sokning, har en vinterpopulation pa ca 100.000 
individer (Nilsson 1980). De isfria omradena i den 
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oinventerade nordligaste delen av Ostersjon, Finska 
viken och Bottenhavet holl sannolikt ocksa en del 
alfaglar, vilket gor det troligt att var totaluppskattning 
ar lagre an den sanna for hela innanhavet. 

Sjoorre: Den stOrsta koncentrationen uppskatta
des vast om Fehmarn med ca 50.000 av totalt 80.000 
uppskattade individer. Vi kunde konstatera en tydlig 
vastlig utbredning med 83% av individerna vaster 
om Rugen. I Pommernbukten fanns ca 10.000 indi
vider och utOver detta noterades den endast i Riga
bukten, med ca 600 individer. I de fiesta ornradena 
fanns det fIer individer pa grundare vatten an vi 
kunde segla i «8 meter) varfor var uppskattning ar 
en minimisiffra. Det viktigaste vinteromradet fOr 
sjoorre i Nordvasteuropa ar nordvastra Kattegatt, 
med 670.000 individer 1992 (Rose 1992). Samtidigt 
uppskattades 115.000 individer utanfOr danska och 
tyska Waddensee, varfor bestandet i Vastra Palearktis 
bor overstiga 900.000 individer. 

Svarta: Liksorn fOr alfagel kom var inventering att 
mycket kraftigt oka uppskattningen av antalet 
overvintrande svartor i Vastra Palearktis. Faglar 
sags utmed hela den kontinental a kusten och ut till 
ett djup pa ca 35 meter. Nastan samtliga individer 
(93%) uppskattades in om Pommernbukten (ca 
285.000) och vastra Rigabukten (ca 140.000). Fran 
dessa ornraden har tidigare inga uppskattningar exi
sterat. Laursen et. al. (in prep.) har tidigare pavisat en 
vinterkoncentration pa ca 100.000 individer i nord
vastra Kattegatt och i kustnara ornraden utanfOr 
Litauen har man funnit en population pa ca 18.000 
individer (Svazas & Vaitkus 1992). Den totala 
populationen i Vastra Palearktis overstiger sakerli
gen 550.000 individer. 

Smaskrake: Var spridd i undersokningsornradet 
med fIest individer i Fehmarn Balt, soder om Got
land, Gdanskbukten och vast om Rugen i namnd 
ordning. Tidigare inventeringar visar att majoriteten 
av Ostersjons vinterbestand finns spridd i sma kust
nara ornraden, framfOrallt i vastra delen av Ostersjon 
(Monval & Pirot 1989). Den Vastpalearktiska 
populationen uppskattas till 150.000 individer(Mon
val & Pirot 1989). 

Dvargmas: Spridda fOrekomster och en liten kon
centration runt Irbesundet visar pa en liten vinter
population spridd over stora delar av Ostersjon. 
Inom inventeringsornradet uppskattades ca 850 in
divider och fOrmodligen finns fIer individer ide icke 
inventerade delarna av Ostersjon. 

Fiskmas: Rigabukten var ett tydligt vinterornrade, 
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med ca 10.500 av totalt ca 13.000 individer. UtanfOr 
detta ornrade fann vi endast spridda och laga tat
heter. 

Gratrut: Utan speciella koncentrationer var gra
truten relativt vanlig i alIa ornraden med hoga tat
heter av andra arter (speciellt havsdykander). Totalt 
uppskattade vi knappt 27.000 individer. Tatheterna 
varierade mellan 0,4 och 3,4 individerlkrn2 med 
vastra Rigabukten som undantag med 11,8 indivi
derlkrn2. 

Havstrut: Totalt uppskattades ca 1.400 individer i 
undersokningsomradet, varav ca l.300 i 
Pommernbukten. Vi fann en tathet pa ca 0,5 indivi
der/km i de grundare delarna av Ostersjon. 

Sillgrissla: Huvuddelen av observationerna gjor
des soder om Bornholm och soder om Gotland. 
Tatheterna var laga, oftast under 1 individlkrn2. 
Anledningen till de relativt fataliga observationerna 
(ca 1.100 uppskattade) beror troligtvis pa att 
inventerandet utfOrdes vid en tid pa sasongen da 
manga grisslor uppsokt sina hackningslokaler. An
tagligen raknade vi endast ungfaglar. Huvud
utbredningsomradena tycks ligga i djupare (> 50 
meter) ornraden i narheten av hackningsornradena 
vid Ertholmene, ost om Bornholm och vid Stora och 
Lilla Karlso, vast om Gotland (Ornis Consult, opubl. 
data). Lyngs (1992) uppskattade Ostersjons totala 
hackande bestand till 13.000 par. 

Tordmule: Nastan uteslutande observerad i de 
baltiska staternas vatten, dar vi uppskattade knappt 
3.400 individer. UtanfOr Lithauen var tatheten 1,4 
faglar per km2. Hoga tatheter finns i vatten nara 
hackningsomradena, Ertholmene och St. Karlso 
(Ornis Consult opubl. data). Det verkar som om 
tordmulen overvintrar langre fran hackningsplatserna 
an sillgrisslan. Lyngs (1992) namner 425 par pa 
Ertholmene, medan det inte existerar nagon sentida 
uppskattning av populationen pa St. Karlso. 

Tobisgrissla: Detta ar den fOrsta uppskattningen 
av vinterpopulationen i Ostersjon. Majoriteten av 
individerna fanns i vatten oster om Rugen med den 
hogsta tatheten i Irbesundet. Den stOrsta populationen 
fanns i vatten utanfor vastra Polen med Stolpe Banke. 
Totalt uppskattades 26.300 tobisgrisslor i 
undersokningsornradet. Vissa delpopulationer kan 
ha missats. Den hackande populationens storlek ar 
hogst osaker, men kan ligga inom intervallet 10-
20.000 par (Koskimies 1992). Var uppskattning av 
vinterpopulationen till ca 26.000 individer ar troli
gen ett minimum. 



ORNIS SVECICA 3:27-32,1993 

Distribution of Sylvia warblers at a stopover site 
migration 

HASSE BERGLUND & THORD FRANSSON 

Abstract 
In this study the vertical and horizontal distribution of four 
Sylvia warblers at a spring stopover site on southernmost 
Gotland in the Baltic was investigated. The results show 
that there is some species specificity in micro-habitat 
choice, though small differences were found concerning 
the vertical distribution. During the breeding season, Syl
via warblers exhibit interspecific interactions to some 
degree, especially between the Garden Warbler S. borin 
and the Blackcap S. atricapilla. No change in habitat 
choice was noted in the distribution of Blackcaps after the 
arrival of Garden Warblers. This does not indicate that 

there is interspecific competition between these species 
during migration. However, the birds pass quickly through 
this stopover site and the situation may be different at a site 
where they stay longer. Some bird species were concentrated 
in particular nets, or groups of nets, which could be a 
warning when interpreting ringing results between years, 
since removal or addition of critical nets could highly 
affect the number of birds captured between years. 
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Introduction 

It is well known that habitat selection is important 
for most bird species during the breeding season 
(eg. Lack 1971, Orians & Wittenberger 1991). 
Interspecific interactions also influence territory and 
habitat choice of some species, e.g. Garden Warbler 
Sylvia borin and Blackcap S. atricapilla (c.f. Garcia 
1983). In several studies it has been shown that birds 
also have a species specific habitat preference during 
migratory stopover periods (Bairlein 1983, Moore et 
al. 1990). Night migrating passerine birds make 
repeated use of stopover sites during their migration 
where they either stay for several days and replenish 
energy reserves or only make a short daytime break 
between two nights of migratory flights. Long
distance migrants should be flexible in their use of 
habitat during migration because they meet a wide 
range of habitats, which differ in vegetation structure, 
resource quality and quantity, and competition from 
other migrants or residents (Moore et al. 1990). The 
aim of this study was to investigate if the distribution 

offour species of Sylvia warblers differ at a trapping 
site on the southernmost point of the island of 
Gotland in the Baltic during spring migration. The 
four species were the Lesser Whitethroat S. curruca, 
Whitethroat S. communis, Garden Warbler S. borin 
and the Blackcap S. a tricapilla. The first three spe
cies are complete trans-Saharan migrants while 
Blackcaps breeding in northern Europe migrates to 
East Africa, the Mediterranean area and central 
Europe (Zink 1977, Fransson in prep.). 

Study site, material and methods 

The data were collected in the spring of 1991, during 
the normal bird ringing programme performed by 
the Sundre Bird Ringing Group, on the southern
most part of the island Gotland in the Baltic Sea. The 
ringing was carried out between Apri121 th, and June 
9th. The spring ringing site (Fig. 1) is situated about 
one km from the Baltic shore, in a valley oriented in 
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Fig. 1. Map showing the location of the spring ringing site 
for the Sundre Bird Ringing Group on the southernmost 
point of the island of Gotland (square). 

Karta som visar Jangstplatsens lage (kvadrat) pa sodra 
Gotland. 

a N-S direction (56°55tN, 18° lItE). The mist-nets 
are placed in small copses of poplars Populus alba, 
aspens P. tremula, birches Betula verrucosa with a 
dense understory of willows Salix spp., roses Rosa 
spp, hawthorn Crataegus calycina coIl., hazel 
Corylus ave llana, juniper Juniperus communis and 
blackthorn Prunus spinosa. 

In the area 35 mist-nets were used, each nine 
meters long and 2.7 meters high, with four shelves. 
Notes were made about in which net, and in which 
shelf Sylvia warblers were caught. In the Blackcap, 
the sex of the bird was also determined. Information 
from a total of 361 Sylvia warblers was collected (65 
Lesser Whitethroats, 59 Whitethroats, 95 Garden 
Warblers, and 146 Blackcaps) which is almost all of 
the 364 Sylvia warblers ringed during the spring 
1991. 

For the study of the horizontal distribution, the 
capturing data are compared area-wise (nets in 
relatively homogeneous habitats were pooled; see 
Fig. 2). 

Results 

Distribution in the area 

The distribution in the trapping area shows that the 
studied species do not have an equal distribution 
between the different net areas (X2=48.22, df=15, 
p<O.OO 1, Fig. 3 a-d). The differences between groups 
of nets were smallest for Garden Warblers, while the 

28 

Fig. 2. Map of the ringing site, showing net positions and 
net areas (A-F), used in the analyses. Dotted areas are 
copses of trees and bushes. 

Karta over natomradet med de olika natens placeringar 
och de olika natomradena (A-F) markerade. Rastrering 
markerar trad- och buskbevuxna omraden. 

differences were largest for Lesser Whitethroats, 
where more than 40% of the birds were trapped in 
area A. When looking at single nets, the highest 
concentration of one species was found in the 
Whitethroat, with 20.3% of all individuals trapped 
in one net. The corresponding figures for the other 
species were, 10.7% for the Lesser Whitethroat, 
9.5% for the Garden Warbler and 7.0% for the 
Blackcap. Three adjacent nets in area A trapped 32% 
of all Lesser Whitethroats. The pooled distribution 
for all species was more even and none of the nets 
trapped more than 6.8 % of the total number of Sylvia 
warblers. 

The only species which readily can be sexed 
according to plumage criteria is the Blackcap and 
comparisons of catching sites for males and females 
do not show any significant difference in habitat 
preferences between the two sexes (Fig. 4, p>0.05, 
Kolmogorov-Smirnov two sample test). Blackcaps 
were caught during a longer period than the other 
species and in order to analyse if there was any effect 
by the time of the season, in habitat preferences, 
catches before and after 23 May were compared. No 
indication was found that Blackcaps preferred diffe
rent areas in these periods (p>0.05, Kolmogorov
Smirnov two sample test). Whether Blackcaps and 
Garden Warblers differ in their distribution at the 
trapping site was also investigated. All Garden 
Warblers were trapped after the 23 May and their 
distribution did not differ from that of Blackcaps 
(p>0.05, Kolmogorov-Smirnov two sample tests). 
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Fig. 3. Relative numbers of Sylvia 
warblers caught in the different net 
areas (see Fig. 2). A = Lesser 
Whitethroat, B = Whitethroat, C = 
Garden Warbler, and D = Blackcap. 
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iirtsangare, B = tOrnsangare, C = triid
gardssangare och D = svarthiitta. 
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Trapping heights in the nets 

Some differences were found between the species' 
distribution in the four net shelves, but the total 
distribution did not reveal any significant difference 
(X2=14.8, df=9,p>0.05, Fig. 5 a-d). Most of the birds 
were caught at medium heights and in the Lesser 
Whitethroat, the Garden Warbler and the Blackcap 
the highest proportion of birds were caught in the 
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Net area 

I .. Males .. Females I 

Fig. 4. Relative numbers of male and female Blackcaps, 
respectively, captured in the different net areas. 

Procentuell fordelning av fangsten av svarthiittehanar 
och honor i de olika niitomradena (males = hanar,females 
= honor). 

third shelf from the ground. In the Whitethroat, most 
of the birds were caught in the second shelf from the 
ground. In the Blackcap, there was no significant 
difference in trapping heights between males and 
females (p>0.05, Kolmogorov-Smirnov two sample 
test, Fig. 6), although more females were caught in 
the highest part of the nets. There was no correlation 
between trapping height and time of the season, 
either for all species in total (r=0.05, p>0.05) or for 
the different species. 

Discussion 

The results suggest that species-specific differences 
in the distribution exist. The Whitethroats and the 
Lesser Whitethroats were found to be very con
centrated in the net area and twenty percent of the 
Whitethroats were indeed caught in one net, 
furthermore one third of the Lesser Whitethroats 
were caught in the three easternmost nets. Lesser 
Whitethroats have earlier been found to be highly 
concentrated to particular parts of trapping areas, 
and in Germany up ot 30% of the birds were trapped 
in one out of 52 nets during autumn migration 
(Bairlein 1983). Blackcaps and Garden Warblers 
were more evenly distributed in the area, with no 
tendencies for the two species to avoid each other. If 
competition for space was strong, a habitat shift 
would be expected for Blackcaps at the arrival of 

29 



Shelf A Shelf 

4 

0% 10% 20% 30% 40% 50% 0% 10% 20% 30% 40% 50% 
Proportion of birds Proportion of birds Figure 5. Relative numbers of Sylvia 

warblers caught at different heights in 
the nets. A= Lesser Whitethroat, B = 

Shelf Shelf Whitethroat, C = Garden Warbler, and 
D = Blackcap. 
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Fcmgstens procentuella fordelning i 
olika natvader (hojder). A = artsang-
are, B = tornsangare, C = tradgards-
sangare och D = svarthatta. 
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Garden Warblers to the area, since Garden Warblers 
are interspecific ally dominant towards Blackcaps, 
and both species occur in the same habitat (Berglund 
in prep.). Similar results, with hardly any habitat 
segregation, were obtained in a study in Switzerland, 
during autumn migration (Turri an & Jenni 1989) 
where Blackcaps and Garden Warblers occurred in 
almost the same habitat, whereas Whitethroats 
differed in habitat preference from these two spe
cies. With the exception of the Whitethroat, most 

Shelf 
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Proportion of birds 
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Fig. 6. Relative numbers of male alid female Blackcaps, 
respectively, caught at different heights in the nets. 

Procentuellfordelning av hanar och honor hos svarthatta 
fangade i olika natvader (males = hanar, females = 
honor). 
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birds were trapped in the third (and second highest) 
shelf. The surrounding vegetation is mostly higher 
than the nets and it is therefore probable that these 
Sylvia warblers mainly move through the area at 
relatively lower heights. The Blackcap and the Gar
den Warbler show a similar distribution, which is in 
accordance with a study of vertical distribution of 
these two species made in Italy during autumn 
migration (Spina et al. 1985). No changes in the 
height distribution were recorded during the spring, 
although during the period the foliage of the trees 
and bushes in the area developed. 

It is important to notice that the study site is not an 
area where the birds seem to stay and forage for a 
longer period, but merely an area which they pass 
through quickly. During 1988-91 only four percent 
of nearly 1700 trapped Sylvia warblers were retrapped 
one day or more after ringing (Sundre Bird Ringing 
Group, unpubl.). This indicates that they either pass 
on to some more profitable feeding area, or that they 
do not need to stop over. Despite this, the birds in the 
study area maintain some species-specific habitat 
preferences, even during a temporary stopover. The 
concentrations of Whitethroats and Lesser 
Whitethroats to specific net areas, or even specific 
nets, is interesting. It strongly emphasizes the need 
to be aware of maintaining net sites, if the purpose is 
to follow population trends, or comparing ringing 
sums between years. Even changing the position of 
one net, or adding or removing nets between years, 
might change capture results substantially in some 
species. 
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Sammanfattning 

Fordelningen av Sylvia-sangare pa en rastplats 
under vaiflyttningen 

Syftet med denna studie var att undersoka om fyra 
Sylvia-sangararter upptradde i olika omraden och 
pa olika hojder i vegetationen da de rastade pa 
sodra Gotland under varflyttningen. Materialet in
samlades under varen 1991 i samband med 
Sundregruppens kontinuerliga varfangst vid 
Skoge (56°55'N; 18°11'E). Fangstomradet ligger 
ca 1 km fran sodra udden pa Gotland (se Fig. 1) 
och bestar av frodiga buskmarker med bitvis Hit 
undervegetation. Under varen anvands 35 fasta 
natplatser vilka har slagits samman till sex skilda 
natomraden (Fig. 2). For samtliga nyfangster av 
artsangare Sylvia curruca (n=65), tornsangare S. 
communis (n=59), tradgardssangare S. borin 
(n=95) och svarthatta S. atricapilla (n=146) no
terades dels i vilket nat och dels i vilken vad de 
fangades. For svarthatta noterades dessutom upp
gift om kon. Uppgifter insamlades fran i stort sett 
samtliga av de 364 Sylvia-sangare som ring-

marktes under varen. Fangstens fordelning i om
radet visade att arterna skiljer sig at i forekomst 
(X2=48.22, df=15, p<O.OOI). Tradgardssangaren 
visade minst skillnader mellan de olika nat
omradena, medan artsangaren uppvisade de 
stOrsta skillnaderna. I tre nat i omrade A fangades 
sammanlagt 32% av alla artsangare. Den stOrsta 
koncentrationen i ett av de totalt 35 naten obser
verades dock hos tornsangaren, dar 20.3% av alIa 
individer fangades i ett nat (i omrade E). 
Svarthattans fOrdelning av hanar och honor visade 
ingen stOrre skillnad mellan olika omraden (Fig. 
4). Hos svarthattan, som fangades under en lang 
period, kunde inte heller nagon skillnad i upptrad
ande fore och efter 23 maj konstateras. AlIa trad
gardssangare fangades efter 23 maj och deras fOr
delning skilde sig inte fran svarthattans, varken 
fore eller efter 23 maj. Fangstens fordelning mel
Ian olika natvader visade inte nagon signifikant 
skillnad mellan de olika arterna (X2=14.8, df=9, 
p>0.05, Fig. 5a-d). Med undantag fOr torn
sangaren fangades flest faglar i den tredje 
natvaden fran marken (Fig. 5a-d). Honor av svart
hatta fangades oft are nagot hogre an hanarna men 
skillnaden var inte signifikant (Fig. 6). Nagon 
fOrandring av fangsthojden kunde inte faststallas 
under varens lopp. 

De funna resultaten visar att faglarna till viss 
del har artspecifika habitatval och upptrader i 
olika omraden nar de rastar pa sodra Gotland. 
Detta overensstammer med resultat funna i en 
omfattande studie utfOrd i Tyskland under host
flyttningen (Bairlein 1983). Aven i denna stu die 
visade artsangaren en mycket stark koncentration 
till vissa omraden och narmare 30% av alIa faglar 
fangades i ett av totalt 52 nat. Att tradgardssang
are och svarthatta har ett likartat habitatval under 
flyttningen har tidigare visats i Italien och 
Schweiz (Spina et al. 1985, Turrian & Jenni 
1989). Om dessa bada arter konkurrerar om ut
rymmet borde man hitta skillnader i svarthattans 
upptradande fOre och under den period da 
tradgardssangaren upptrader. Att nagra sadana 
effekter inte kunde konstateras i Skoge kan bero 
pa att faglarna snabbt passerar fangstplatsen under 
varflyttningen. Bara 4% av narmare 1700 fangade 
Sylvia-sangare aterfangades mer an en dag efter 
markningen under vararna 1989-91 (Sundre
gruppen opubl.). Eftersom vegetationen i omradet 
i de flesta fall ar hogre an naten antyder fangs tens 
fOrdelning att faglarna ror sig pa relativt lag hojd 
i vegetationen. Eftersom vegetationen utvecklas 
under varen kunde en forandring av fangsthojd ha 
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fOrvantats, men mlgon sadan fOrandring observe
rades dock inte. Koncentrationen av artsangare 
och tOrnsangare till speciella nat visar hur viktigt 
det ar att uppratthalla fasta natplatser om man vill 
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jamfOra fangstsiffror insamlade i ett omrade 
mellan olika ar. Att andra en natplats, ta bort eller 
satta upp ett nytt nat, kan ge stora fOrandringar av 
fangstsiffrorna fOr vissa arter. 
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Duvhokens Accipiter gentilis overlevnad och 1J.II. ........ ,.,,.,JUI..II..Il.I.gq. av dess 
populationsutveckling i Sverige 

HANS RYTTMAN 

Abstract 
In this study I have used recovery data from 691 Goshawks 
Accipiter gentilis that were ringed as nestlings between 
1971 and 1990. The survival of the Goshawk was 34.4 % 
in the first year, 61.6 % in the second year, and 73.5 % 
thereafter. Only 20 % of the Goshawks reached an age of 
2 years and 2 months, i.e. the age when they make their first 
breeding attempt. I used data on survival and reproductive 
success to estimate if the Swedish Goshawks had a stable 
population size. Provided that all breeding attempts are 
successful, the population is rather stable (x = +0.8 %, 95 

% confidence limits: -7.6 % +9.2 %). With a more 
reasonable estimate of successful breeding attempts (30% 
of first time breeders, 60% of second time breeders and 
100% of thereafter) the population is decreasing with on 
average 9%. A comparison of mark-recapture data from 
Swedish Pheasant farms suggests, however, that the Swe
dish Goshawk population has been rather stable during the 
1980s. 

Hans Ryttman, Kantarellvagen25, 75645 UppsaZa, Sweden 

Received 13 August 1992, Revised 30 March 1993, Accepted 26 April 1993, Edited by D. Hasselquist 

Inledning 

Duvhoken ar en svarinventerad art. Dessutom varie
rar duvhokens antal betydligt mellan ar (Sulkava 
1964) och populationstatheten ar olika inom olika 
omraden (Nilsson 1981). Detta gor det svart att mata 
populationstathet och antalsutveckling med hjalp av 
inventeringar, speciellt om de begransas till nagra fa 
ar och mindre omraden. 

Mitt syfte med denna artikel ar att forsoka oka 
kunskapen om duvhokens populationsdynamik, spe
ciellt overlevnad och bestandsutveckling, med ut
gangspunkt fran de demografiska data som kan 
erhallas ur ett aterfyndsmaterial av ringmarkta fag
lar och med kunskaper om duvhokens reproduktions
framgang. 

I artikeln beraknar jag ocksa duvhokens medel
livslangd grupperat efter kon och olika dodsorsaker. 
Jag fOrsoker ocksa skatta populationsutvecklingen 
med hjalp av fangst-aterfangstmetoden baserat pa 
de duvhokar som ringmarkts i Sverige som boungar 
och aterfangats i samband m~d fangst vid svenska 
fasanerier. 

Material 

For berakningarna av medellivslangden har jag 
anvant aterfyndsdata fran Ringmarkningscentralen 
(Re) i Stockholm. Dessa aterfynd omfattar 721 
duvhokar som har skjutits eller hittats doda fran 
september 1971 till och med september 1990 (Tabel1 
1). 

For att berakna overlevnad enligt North & Mor
gan (1979) och den darpa baserade bestands
utvecklingen har jag anvant mig av de 685 duvhokar 
som ringmarkts fran och med 1971 till och med 
september 1990 och aterrapporterats som doda eller 
skjutna. For att berakna overlevnad enligt Haukioja 
& Haukioja (1970) har jag anvant mig av de 387 
duvhokar som ringmarkts som boungar aren 1971-
1989 och som hittats doda eller blivit avsiktligt 
dodade (Tabel1 2). 

Endast duvhokar ringmarkta som boungar (pull.) 
el1er under sin fOrsta host (iuv.) har utnyttjats vid 
berakningarna. Jag har antagit att alIa duvhokarna ar 
klackta den 1 juni eftersom ungama ar ca 3 veckor da 
de ringmarks. Denna uppgift om medelklackdatum 
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Tabelli. Antal duvhakar som i'lterfunnits dada respektive 
avsiktligt dadats i Sverige 1971-1990 av de som ring
markts som boungar och i ungfiigeldrakt (juvenila) mellan 
19590ch 1989. 

NumberofGoshmvks ringed as pulli andjuveniles between 
1959 and 1989 that were laterfound dead or deliberately 
killed between 1971 and 1990. 

Ringmarkt iir Funna dada 
Year of ringing Found dead 

1959 
1962 
1963 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 

Total 

1 
2 
1 
1 
3 
6 
5 

17 
17 
18 
24 

6 
15 
15 
17 
16 
32 
29 
36 
33 
32 
24 
20 
25 
19 
17 
4 

435 

A vsiktligt dadade 
Deliberately killed 

1 
1 
2 
o 
o 
1 
4 
o 
2 

14 
11 
21 
19 
7 
7 
3 
8 

11 
32 
24 
35 
30 

8 
7 
9 

12 
15 
2 
o 

286 

har erha.llits fran RC (enligt RC:s datarapport fOr 
aren 1982-86 ringmarktes 7% av duvhokskullarna 
den forsta veckan i juni, 33% andra veckan, 35% 
tredje veckan, 17% fjarde veckan ochresterande 8% 
senare i juli). De aldrar som anges ar alltsa osakra 
med ungefar ±14 dagar av denna anledning. Dess
utom upphittas inte doda faglar omedelbart. For att 
minska denna osakerhetsfaktor har jag endast an
vant data dar osakerheten fOr dodsdatum ar hogst 
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Tabell 2. DOdssatt far de boungar (pulli) som ringmarkts 
i Sverige 1971-1989 uppdelat i iildersklasser. 

Causes ofmortality for Swedish Goshmvks ringed as pulli 
in Sweden in 1971-1989, divided into age classes. 

Alder Funna dada A vsiktligt dOdade 
Age Found dead Deliberately killed 

0-1 158 
1-2 28 17 
2-3 20 9 
3-4 16 6 
4-5 6 1 
5-6 4 3 
6-7 2 2 
7-8 3 2 
8-9 3 0 

9-10 2 0 
10-11 1 0 
11-12 2 0 
12-13 1 0 
13-14 1 0 
14-15 1 0 

Total 248 139 

±14 dagar. Sammanlagt innebar berakningarna att 
en duvhoksindivids alder skattas med en osakerhet 
pa±1 manad. 

For att berakna antalet hackande duvhokar i 
Sverige med fangst-aterfangstmetoden har jag fatt 
uppgifter fran ringmarkare som tar hand om duvhokar 
som fangas pa ett flertal svenska fasanerier. Fran 
dessa ringmarkare har jag fatt uppgifter om hur 
manga av de vid fasanerierna fangade juvenila 
duvhokarna som var ringmarkta som boungar i 
Sverige, Finland och Norge. 

Totalt omhandertog ringmarkare 1864 duvhokar 
pa svenska fasanerier aren 1985-1990. A v dessa 
duvhokar var 32 redan ringmarkta som boungar i 
Sverige, 19 i Finland och 3 i Norge. Under perioden 
1985-1990 ringmarktes 1491 boungar i Sverige (RC 
i brev). 

Metoder 

UtfOrliga beskrivningar av metoder fOr berakningar 
av overlevnad och bestandsutveckling finns i Ap
pendix. For narmare beskrivningar av dessa metoder 
seNorth & Morgan (1979) och Haukioja & Haukioja 
(1970) for overlevnadsberakningar, Henny et al. 
(1970) fOr berakningar av bestandsutveckling samt 
Pollock et al. (1990) for fangst-aterfangstmetoden. 



Funna dada 
Found dead 
N=435 ~.~------
)(=692.5 
s=971.1 

Totalt 
Total 
N=721 
)(=594.1 
s=859.6 

Avsiktligt dadade 
Deliberately killed 

-----l~1iII> N=286 
)(=444.4 
s=627.4 

Honor Females 
N=119 
)(=637.4 
5=819.4 

Hanar Males 
N=164 
)(=473.8 
5=611.2 

Honor Females 
N=223 
)(=547.6 
5=725.6 

Hanar Males 
N=284 
)(=434.7 
5=555.8 

Honor Females 
N=104 
)(=444.9 
5=587.8 

Hanar Males 
N=120 
)(=381.3 
5=466.8 

Fig. 1. MedellivsHingd (i dagar) fOr duvhokar vilka ringmarkts som boungar/juveniler i Sverige oeh aterfunnits mellan 
1971-1990. Materia1et redovisas med avseende pa om duvhokarna blivit avsiktligt dodade eller aterfunnits doda. For de 
tva dOdsorsakerna ar materialet oeksa konsuppdelat. For respektive grupp ges fOljande data: N=antal individer, 
x=medellivslangd i dagar, s=stiekprovets standardavvikelse. 

Mean survival in days for Goshawks ringed as pulliljuvenils in Sweden and found between 1971-1990. The material is 
divided in maleljemale, found dead (maleljemale) and deliberately killed (male(female). N=number of individuals, 
x=mean survival in days, s=standard deviation. 

Resultat 

Hur gamla bUr duvhokarna i Sverige? 

Den aldsta fageln i RC:s material blev 14 ar och 7 
manader och den som fick leva kortast tid blev bara 
1 manad. Medeltalet fOr alla 721 duvhokarna blev 1 
ar och 8 manader. S07 av duvhokarna har ocksa 
sakert konsbestamts. A v dessa konsbestamda 
duvhokar blev de 223 (44,0%) honorna 1 ar och 6 
manader och de 284 hanarna 1 ar och 2 mi'mader. 
Denna skillnad pa knappt 4 manader ar signifikant 
(t=1,98; P=O,048). Skillnaden finns framst mellan 
de duvhokar som hittats doda (skillnaden mellan 
honor och hanar ar dar drygt S manader; t=I,92; 
P=O,OSS). Bland de avsiktligt dodade ar det inte 
nagon signifikant skillnad (honor 1 ar och 3 manad
er, hanar 1 ar och 1 manad; t=0,9; P=0,37) (Fig. 1). 

Bland de unga duvhokarna «12 man) ar kons
fOrdelningen skev till forman for hanarna (lIS hanar 
och 70 honor; X2 = 10,9; P<O,OOI), medan det inte 
fOreligger nagon skillnad bland duvhokar aldre an 1 
ar. Bland de avsiktligt do dade duvhokarna ar kons
fOrdelningen lika. Detta galler saval unga <1 ar (86 
hanaroch 71 honor; X2 = 1,43; 0,2<P<0,3) som aldre 
> 1 ar duvhokar (120 hanar och 104 honor; X2 = 1,00; 
0,3<P<0,S). 

I Tyskland finns uppgifter om hackningar av 
duvhokar i ungdrakt (Glutz et al. 1971), och 
McGowan (197S) uppger att unga honor under ar 
med riklig tillgang pa fOda kan hacka i Alaska. Det 
verkar dock hora till undantagen att svenska duvhokar 
hackar under sitt andra levnadsar (Marc strom et al. 
1990) aven om de tycks vara konsmogna (Hoglund 

1964). De duvhokar som har genomfOrt minst en 
hackningsasong ar 2 ar och 2 manader. I det svenska 
aterfyndsmaterialet var det 20% (142 individer) som 
fortfarande levde efter sin fOrsta hackningssasong 
och de blev i medeltal S ar och 4 manader. De 80% 
som dog fore denna kritiska hackningsalder blev i 
medeltal bara 9 manader gamla. 

Vart att notera ar att procentuellt lika manga 
duvhokar blev skjutna aren 1980-1988 som 1971-
1979: 3,2% (102 skjuta av 3138 ringmarkta) respek
tive 3,3% (172 skjutna av S079 ringmarkta). Detta ar 
anmarkningsvart med tanke pa att duvhoken frid
lystes 1979 och att endast skyddsjakt har tatt bedri
vas pa senare ar. 

Bland de 182 duvhokar som uppnadde konsmo
gen aIder blev 13 (7,1 % ) skjutna under hackningstid 
(april-juli). De avsiktligt dodade duvhokarna var pa 
1970-talet 41,9% och pa 1980-talet 39,0% eller 
totalt av hela materialet 39,6%. Dessa duvhokar 
hade ocksa en signifikant lagre medellivslangd 
(n=286) pa 1 ar och 3 manader till skillnad fran de 
som dott en naturlig dod (n=43S) vilka blev 1 ar och 
11 manader (t=3,84; P=O,OOOI) (Fig. 1). 

Svenska duvhokars overlevnad 

Haukioja & Haukioja (1970) och Saurola (1976) har 
beraknat de finska duvhokarnas overlevnad. Jag har 
utfOrt berakningar pa det satt som anvisas hos dessa 
fOrfattare (metoden finns angiven i Appendix). Jag 
har aven gjort overlevnadsberakningar enligt metod 
angiven av North & Morgan (1979)(se Appendix). 
Metoden kraver att populationsstorleken inte har 
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log antal dada per ar 
3.0 log no. dead per year 

2 4 6 8 10 12 14 16 
Ar Year 

Fig. 2. bverlevnadsdiagram fOr svenska duvhOkar 1971-
1989. Linjens ekvation ar y=2,25 - 0,15x, r2=0,99. 

Survival of Swedish Goshawks 1971-1989. 

genomgatt stOrre fOrandringar oeh att saviil antalet 
ringmarkta som antalet aterfunna faglar inte fluktue
rat kraftigt under undersokningsperioden. Det forsta 
kravet har jag behovt anta oeh det senare har jag 
testat oeh funnit halla (X2=25,7; df=18; 0,1<P<0,2). 

De tva metoderna ger nagorlunda lika overlevnads
tal (Tab ell 2). Enligt North & Morgans metod over
lever 34,5 % (SE=±1,9%) fOrsta aret, 61,6 % 
(SE=±3,4%) andra aret oeh 73,5% (SE=±2,3%) de 
foljande aren. De overlevnadstal som erhallits med 
Haukioja & Haukiojas metod ar 37%, 69% resp. 
70%. Om overlevnaden beraknas pa de 414 faglar 
som ringmarkts (pull. oeh juv.) sedan 1971 oeh 
hittats doda, overlever 38,8% (SE=±2,6%) forsta 
aret, 69,0% (SE=±3,8%) andra aret oeh 76,6% 
(SE=±2,5%) de fOljande aren. Det tyeks som om 
duvhoken, liksom taglar i allmanhet (Lack 1946, 
Henny & Wight 1969, Fordham & Cormack 1970), 
har en konstant dodlighet efter det fOrsta aret (Fig.2). 

36 

Totalt ringmarktes 4276 duvhokar som boungar i 
S verige under aren 1971-1989. Dodligheten hos de 
aterfunna ringmarkta boungarna redovisas i Tabell 
3. Denna tabell baserar sig pa antagandet att 100% 
av de aterfunna ringarna rapporteras. Detta ar troli
gen inte fallet. Men gor jag om dessa bedikningar 
oeh kompenserar fOr olika aterlamningsfrekvenser 
(berakningar oeh tabell finns i Appendix), finner jag 
att overlevnadsberakningarna endast paverkas mar
ginellt fOr ringaterlamning mellan 30 oeh 100% i 
Sverige. 

Duvhokens ungproduktion. 

Henny et al. (1970) anger formler for att berakna den 
produktivitet som en hona behover ha fOr att en stabil 
population skall kunna uppratthallas. Anvander jag 
dessa formler oeh antar att duvhoken inte haekar 
som ettaring (2K) samt att 34,3% (SE±1 ,9%) over
lever forsta aret, 61,6% (SE±3,4%) andra aret oeh 
73,5% (SE±2,3%) de foljande aren, verkar 
duvhokspopulationen vara ganska konstant (+0,8% 
per ar eller med ett 95% konfidensintervall-7,6%
+9,2%). Om berakningarna baseras paoverlevnaden 
for de naturligt doda blir motsvarande tal en okning 
pa 8,6% (-1,2%-+18,6%). Dessa beriikningar base
rar sig pa det orimliga antagandet att alIa duvhokar 
lyekas med sin haekning alIa ar, det vill saga far fram 
2,51 ungar per par oeh ar. For naturligt doda behovs 
1,75 ungar per par oeh ar. Om jag anvander Mare
strom et al.: s (1990) iakttagelser om att ea 30% av de 
tvaariga oeh ea 60% av de treariga lyekas med 
haekilingen oeh antar aU 100% av de aldre lyekas, 
skulle duvhokspopulationen i stallet minska med ea 
9 %. Det skulle da behovas 3,54 ungar per par fOr att 
den svenska duvhokspopulationen skulle vara kon
stant. Motsvarande tal fOr de naturligt doda ger 
+ 1,2 % respekti ve 2,35 ungar per par oeh ar. I S verige 
har duvhoken en ungproduktion pa ea 2,6 ungar per 
kull (medeltal fran 616 ringmiirkta kullar 1982-
1987; RC-data). 

Populationsstorleksberdkning med fangst-ater
fangstmetoden 
Jag skattade med fangst-aterfangstmetoden den 
svenska haekande duvhokspopulationen aren 1980-
1984 till mellan 2400-5100 par (Ryttman 1985). 
Med samma metod har jag fOrsokt uppskatta 
duvhokspopulationens storlek for aren 1985-1990. 
Jag har da fatt uppgifter om att det under dessa sex 
arfangades 1864 duvhokari ungfageldrakt Guv.) pa 
svenska fasanerier. Dessa har sedan overlamnats till 
ringmarkare oeh slappts. Under samma ar ring
miirktes 1491 duvhokarsomboungar.Avdejuvenila 



Tabell 3. Mortalitet fOr svenska duvh6kar beraknad med metod enligt Haukioja & Haukioja (1970). 

Mortality of Swedish Goshawks estimated according to a method given by Haukioja & Haukioja (1970). 

Alder Age 0 
Mortalitet % 62 
Mortality % 

1 
31 

2 
30 

3 
41 

4 
22 

5 
24 

hokarna var 32 stycken ringmarkta som boungar i 
Sverige, 19 i Finland och 3 i Norge. For att kunna 
rakna ut hur mtmga av de Umgade duvhokarna som 
hackar i Sverige maste de utlandska raknas bort. Jag 
raknar med att 6000-7000 duvhokar hackar i Finland 
(Saurola 1985, Korhonen & Saurola 1990), att 8650 
boungar ringmarkts i Finland under undersoknings
perioden (Finska ringmarkningscentralen i brev), att 
2000 duvhokar hackar i Norge (Brego 1984) och att 
ca 900 duvhokar ringmarkts i boet i Norge (Norska 
ringmarkningscentralen, muntl.). Da skulle ca 200 
av de fangade duvhokarna komma fran Finland och 
ca 100 fran Norge. Mina berakningar med de finska 
och norska duvhokarna bortraknade ger vid handen 
att ca 3750 par duvhokar hackade per ar (95% 
konfidensintervall: 2400-5100) i Sverige under se
nare delen av 80-talet (3000 par i borjan av 80-talet; 
berakningar se Appendix). Om jag ocksa raknar in 
de gotlandska duvhokarna (de ar mycket stationara 
och ar inte med ide fangst-aterfangstantaljag raknat 
med) som anses vara 100-150 par och att ca 20% av 
de duvhokspar som gar till hackning misslyckas 
(muntl. uppgifter fran ringmarkare; se aven Marc
strometal. 1990), erhallerjag attdetsvenska bestan
det av duvhokar over tva ars alder skulle vara 3000-
6300 med ett medeltal av ca 4650 par (3800 par i 
borjan av 1980-talet). Skillnaden mellan de bada 
berakningstillfallerna ar inte signifikant (t=0,99; 
P=0,38). 

Diskussion 

lamforelser mellan konen 

De svenska duvhokshonorna tycks bli aldre an ha
narna. Tre mojliga fOrklaringar kan finnas. Alders
skillnaden kan bero pa att honorna ar stOrre an 
hanarna. Lindstedt & Calder (1976) kunde visa ett 
positivt samband mellan maximallevnadsalder och 
kroppsvikt hos olika fagelarter. Newton (1986) har 
ocksa visat att de stOrre honorna lever langre an 
hanarna hos sparvhok. Men aldersskillnaden kan 
ocksa bero pa konens olika levnadssatt. Hanen jagar 

6 
13 

7 
22 

8 
27 

9 
25 

10 
17 

11 
40 

12 
33 

13 
50 

och foder ensam honan och ungarna i ca 2 manader. 
Darefter fortsatter ungmatningen i ca 1 manad men 
da med honans hjalp. Arbetet med att fOrsorja sig 
sjalv och sin familj borde vara fysiskt pMrestande 
och slitsamt. Hanen stannar ocksa oftast kvar i sitt 
revir aven pa vintern medan honan oftast gor langre 
strovtag i samband med bytessok (Widen 1985). 
Mojligen kan hanens beteende vara till nackdel da 
fodotillgangen blir mer begransad. En tredje mojlig
het kan vara att gamla hanar ar underrepresenterade 
i aterfyndsmaterialet pa grund av att de oftare ar kvar 
i sina revir. Det kan darfor vara svarare att aterfinna 
en dod duvhok i skogen, dar hanarna haller till, an pa 
oppna fait narmare bebyggelse, dar honor oft are 
uppehaller sig. Mot denna orsak talar det faktum att 
det inte ar nagon aldersskillnad hos de avsiktligt 
dodade duvhokarna. For dessa duvhokar borde ten
densen vara mer uttalad eftersom duvhokarna sa gott 
som alltid avlivas vid gardar fOr skydd av fasaner 
eller hons. 

I materialet med faglar ringmarkta fran och med 
1971 ar den aldsta honan (12 ar och 10 manader) 
endast 1 man ad aldre an den aldsta hanen. Den aIdsta 
duvhoken i Sverige ar en hona som marktes som 
gammal fagel (2K+) och som hittades 15 ar och 4 
manader efter markningen (Staav 1989). 

En annan skillnad mellan konen ar att det ar fler 
hanar an honor i aldersgruppen yngre an 1 ar. Denna 
skillnad galler saval naturligt doda (Fig. 1) som 
fangade duvhokar (Lundberg 1984, Ryttman 1986, 
Neideman & Schonbeck 1990). For de avsiktligt 
dodade duvhokarna finns daremot ingen skillnad i 
aldersgruppen yngre an 1 ar (86 hanar och 71 honor; 
X2=1,43; 0,2<P<0,3). Mojligen kan hanarnas over
representation bland naturligt doda och fangade 
duvhokar bero pa unga hanars beteende att flytta 
langre (Haukioja & Haukioja 1970, Marcstrom & 
Kenward 1981) och ut till oppnare miljoer. For 
denna forklaring talar fOrhallandet att konskvoten ar 
lika hos duvhokar aldre an 1 ar och bland de duvhokar 
som konsbestamts vid markning av boungar (RC 
materialet: 115 honor och 111 hanar). 
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Tabell 4. Mortaliteten (%) for olika aldersgrupper av duvhOk enligt tre olika undersokningar: (R) denna studie, (H) 
Haukioja & Haukioja (1970) och (S) Saurola (1976). 

Mortality (%)for different age groups according to three different investigations: (R) this investigation, (R) Raukioja 
& Raukioja (1970) and (S) Saurola (1976). 

Forsta 
First 

R H S 

A vsiktligt dodade % 2 20 19 
Deliberately killed % 

Funna dada % 60 37 43 
Found dead % 

Total mortalitet % (TM) 62 57 62 
Total mortality % (TM) 

TM vid 60 % ringaterHimning 63 63 65 
TM with 60 % ring returns 

Overlevnadsjiimjorelser med jinska duvhokar 

Jag har ocksa raknat fram overlevnadstal med 
Haukioja & Haukiojas metod (1970) for att kunna 
j amfOra deras och Saurolas (1976) funna overlevnad 
i Finland (Tabe1l4). For senare ar uppger fOrfattarna 
11 % resp. 15% dodlighet. Som framgar av Tabe1l4 
ar mina framraknade tal fOr svenska duvhokar gan
ska annorlunda, speciellt da det galler levnadsaren 3 
och 4. De femte t.o.m. fjortonde levnadsaren blir 
dodlighetsmedeltalen fOr de svenska duvhokarna 
27,5%. Tyvarr redovisar ingen av forfattarna sitt 
grundmaterial varfor det ar svart att finna en fOrkla
ring till skillnaden i overlevnad mellan Finland och 
Sverige. Glutz et al. (1971) citerar mortalitetstal fran 
Tyskland pa 57% under fOrsta, 35 % under andra och 
30% under fOljande ar och fran Finland pa 74% 
fOrsta, 64% andra, 56% tredje och 35% fjarde aret. 

Haukioja & Haukioja (1970) gor berakningar och 
gor det troligt att endast 60% av ringarna aterlamnas 
i Finland. Detta paverkar den beraknade arliga 
mortaliteten (Tabell 4). Med samma beraknings
grund finner jag endast en obetydlig skillnad mellan 
100% och 30% ringaterlamnande fOr det svenska 
duvhoksmaterialet (se Appendix). Skillnaden berm 
pa att i Sverige ar de avsiktligt dodade duvhokarna 
betydligt tarre, ca III O-del av de i Finland. Eftersom 
de avsiktligt dodade faglarna ar utgangspunkten for 
berakningarna betyder de sa mycket mer i Finland an 
i Sverige vid berakningarna av ringaterlamnande. 

Duvhokspopulationens dynamik 

Med de overlevnadstal som j ag raknat fram och med 
fOrutsattningen att ingen etdirig (2K) duvhok hack-
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Levnadsar Year of life 
Andra Tredje Fjarde 
Second Third Fourth 

R H S R H S R H S 

11 9 1 4 4 3 5 

30 9 22 30 10 13 41 10 12 

31 20 31 31 14 17 42 13 17 

31 33 35 31 19 18 42 17 ? 

ar, att endast 30% av fOrstagangshackarna (3K) och 
60% av andragangshackarna lyckas och med en 
beraknad ungproduktion pa 2,6 ungar per par, tycks 
duvhokspopulationen minska. Ringmarkare med 
mangarig erfarenhet av duvhok anser att ca 20-25% 
av duvhokshackningarna misslyckas. Denna iaktta
gelse innebar att ett duvhokspar borde producera 
drygt 3 ungar/ar for att en stabil populationsstorlek 
skall uppratthallas. Skulle all jakt upphora tycks 
dock duvhoken kunna ha en positiv populations
utveckling. Alla populationsberakningar har osaker
heter. Jag tror dock att det ar sakert att saga att 
duvhokspopulationen inte har okat under 1980-talet 
utan troligen befinner sig i en ganska stabil fas. 
Detta tycks ocksa bekraftas av de nya berakningar 
jag genomfort med fangst-aterfangstmetoden. I Fin
land har duvhoken ocksa varit mycket stabil under 
1980-talet (Korhonen & Saurola 1990). 

Duvhokspopulationens storlek 

Som framgar av resultaten tycks inte duvhoken ha 
okat sedan i borjan av 80-talet. Fangst-aterfangst
metoden ar i hog grad beroende av att manga av de 
markta djuren som aterfangas fOr att en riktigt bra 
uppskattning skall erhallas. I fallet med duvhokarna 
ar det endast ungefar tva procent som aterfangas. 
Trots den laga aterfyndsprocenten ar det fOrvanans
vart hur lika metoden and a beraknar en populations
storlek mellan skilda tillfallen. A v slumpmassiga 
skaI, da nagra fIer eller farre aterfangster betyder sa 
pass mycket, kunde man vanta sig stOrre avvikelser. 
Metoden kompenserar i formeln fOr laga aterfangst
tal och nar fIera ar undersoks tycks felet bli litet. 



N ackdelen med sma aterfyndstal ar ju att varians
erna blir stora och att sma avvikelser inte statistiskt 
kan sarskiljas. 

Slutord 

Berakningarna av den svenska duvhbkspopulation
ens stodek och bverlevnadstal somredovisas i denna 
uppsats tyder pa att arten inte genomgatt nagra stbrre 
fbrandringar under de senaste 20 aren. Duvhbken ar 
i dag ingen direkt hotad art men behbver hansyn 
speciellt som duvhbken missgynnas av det modern a 
skogsbruket (Crocker-Bedford 1990). Det ar mbj
ligt att duvhbksstammen ar begransad av antalet 
tillgangliga boplatser i vara relativt unga skogar. Det 
finns alltsa all anledning att fblja duvhbkens 
populationsutveckling noga aven under de kom
mande aren. 

Tack 

Tack till alIa de ringmarkare och andra som lamnat 
mig uppgifter fran sin verksamhet: Lennart 
Blomqvist, Per-Stefan Hallberg, Erik Schbnbeck, 
Roland Staav, Folke Svensson, Martin Tjernberg, 
B.A. Osterberg, Lars Lanz och Torsten Mbrner. Jag 
vill ocksa tacka Ringmarkningscentralens chef 
Bengt-Olof Stolt och personalen fbr den vanlighet 
och det stora tillmbtesgaende som visats mig nax jag 
gjorde mina efterforskningar och speciellt Bo Sall
strbm fbr hans t31modiga arbete vid datorn fbr min 
skull. Slutligen vill jag ocksa tacka Jukka Haapala 
pa finska ringmarkningsbyran fbr de mycket snabba 
svaren pa mina brevfragor. Medel fbr inkbp av 
statistiska datorprogram hal' erhallits fran Kungl. 
Vetenskapsakademins Hierta-Retzius fond. 
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Appendix 

Mortalitetsberakningar 

Foljande modell for mortalitetsberiikningarna an
vandes (Haukioja & Haukioja 1970). Under 1971-
1989 ringmarktes i Sverige 4276 duvhokar som 
pulli. A v dessa skots eller dodades totalt 139 styeken. 
Dettainnebar att 3,25% dodats avsiktligt, d.v.s. 32,5 
duvhokar av 1000 ringmarkta ungar. 

Av 1000 markta duvhokar dor alltsa 1000-
32,5=967,5 av andra orsaker (gruppen "hittas doda" 
nedan). A v totala antalet avsiktligt do dade duvhokar 
avlider 71,2% under det fOrsta levnadsaret d.v.s. 
32,5xO,712=23,1 individer. For de duvhokar som 
"hittas doda" ar motsvarande proeentsiffra 62,0% 
d.v.s. 967,5xO,62=599,9 individer. Totalt fOr fOrsta 
aret blir det 23,1 + 599,9 = 623 eller 62,3%. 

Kvar efter forsta aret finns 1000-623 = 377 
duvhokar. Andra aret dodas 42,5% av de som ar kvar 
(32,5-23,1) = 9,4, vilket ger 9.4 x 0.425 = 4.0 
individer. 

Kvar av de som "hittas doda" ar 967,5-599,9= 
367,6 individer. A v dessa dor 30,5% (367,6xO,305) 
=112,1 det andra aret. Totalt dor 4,0+112,1=116,1 
duvhokar andra aret eller 116,1/377=30,8% o.s.v. 

Overlevnaden, baserad pa aIdersfOrdelningen av 
aterfunna ringmarkta duvhoksungar, har beraknats 
enligtNorth & Morgan (1979). Modellen utgar fran 
att overlevnaden ar aldersspeeifik de forsta tva aren 
men konstant for aldre faglar. Flera undersokningar 
styrker detta overlevnadsmonster hos faglar (se t. ex. 
Lack 1946, Henny & Wight 1969, Fordham & 
Cormack 1970). North & Ivlorgan utgar fran maxi
mum-likelihood metoden som innebar att valja den 
parameter S (i vart fall overlevnaden) som mest 
sannolikt maximerar en sannolikhetsfunktion L fOr 
stiekprovet i fraga. Detta gors genom att derivera 
funktionen oeh satta derivatan till noll. Genom att 
sedan lOsa ut parametrarna (i vart fall S 1, S2 oeh S) 
genom itereringar erhalls de basta skattningarna, 
alltsa maximum fOr derivatan. Genom att sedan ta 
andraderivatan fOr ekvationerna oeh invertera ma
trisen erhalls varianserna oeh kovarianserna fOr para
metrarna. Man erhaller sa att saga bredden pa likeli
hoodfunktionens toppar. 

Modellen fOrutsatter att aterfyndssannolikheten 
ar oberoende av ar oeh aIder. Det finns inga uppen
bara anledningar till att tro att forutsattningarna inte 
galler. 

Berakningar av frekvensen aterlamnade ringar 

Om 90% av ringarna skulle ha aterlamnats borde 
32,5/0,9 = 36 individer ha dodats. Eftersom 71,2% 

40 

skjuts fOrsta aret innebar detta 36xO,712=25,6 
duvhokar dodas fOrsta aret. De som dor av andra 
orsaker blir da 1000-36 = 964. Da 62% hittas doda 
fOrsta aret dor alltsa 964 x 0,62 = 597,7 duvhokar. 
Totalt dor 25,6 + 597,7 = 623,3 duvhokar (62,3%) 
forsta aret. Andra aret finns 376,7 duvhokar kvar. 
Av dessa Kommer 36-25,6 = 10,4 duvhokar vara 
kvar av de som dodas. Da 42,5% dodas andra aret 
innebar detta att 4,4 faglar dodas andra aret. A v de 
duvhokar som dor en naturlig dod finns 964-597,7 
duvhokar kvar = 366,3 st. Da 30,5% dor andra aret 
dor 111,7 duvhokar. Totalt dor 111,7 + 4,4 = 116,1 
faglar andra aret eller 30,8% o.S.V. 

Vid 30% ringaterlamning borde 32,5/0,3=108,3 
faglar dodas. Da 71,2 % dodas fOrsta aret dodas 77,1 
individer. 1000-108,3=891,7 dor av andra orsaker. 
Forsta aret dor 62% vilket ger 891,7xO,62=552,8 
in divider. Totalt 77,1 +552,8=630 eller 63%. Andra 
aret finns 370 faglar kvar. Kvar att dodas finns 
108,3-77,1=31,2 individer. Da 42,5% dodas andra 
aret dodas 13,3 st. Kvar att hittas doda finns 891,7-
552,8=338,9 individer. Da 30,5% hittas andra aret 
hittas 103,4 duvhokar. Totalt 13,3+ 103,4=116,7 el
ler 31,5% o.s.v. 

FOljande tabell kan goras efter de angivna 
rakneprineiperna. 

Aterlamnade Mortalitet i % under aret 
ringar% l:a 2:a 3:e 4:e 5:e 
100 62,3 30,8 30,5 41,3 :::::30 
90 62,3 30,8 30,5 41,3 :::::30 
60 62,6 31,0 30,7 41,5 :::::30,2 
30 63,0 31,5 '">1 ,.., 

.Jl,L 42,0 :::::30,7 

Berakningar av ungproduktionfor stabil population 

Henry et al. (1970) ger en formel m=l-s/sos1(1-s+s
2

) 

fOr faglar som haekar i slutet av sitt andra levnadsar. 
Jag antar att so=0,343, s 1=0,616 S2= .. , s=0,735. 
Dessa tal ger m = 1,25 eller 2,51 ungar/par/ar for en 
stabil population. Om jag gor samma antaganden 
som ovan med 30% resp 60% lyekade haekningar 
vid forsta resp. andra haekningstillfallet blir m= 1/ 
Z2S0S1 +Z3S0SlS2 +Z4S0S1S2S3 + .... , darz2= 0,3, Z3= 0,6, z4=1 
oeh so= 0.343, sl=0,616, S2= s = 0,735. Daerhalls att 
m= 1,77 eller att 3,54 ungar maste produeeras per par 
for en stabil populationsstorlek. 

Berakning av stabil populationsstorlek 

Enligt Henny et al. (1970) maste fOljande ekvation 
uppfyllas fOr att en stabil populationsstorlek skall 
kunna uppratthallas: 1 =m1s/ (1 +U)l+ m

2
s0s/(1 +U)2 

+ ... , dar ml, m2
, ••• ar honans ungproduktion ar 1, ar 

2, o.S.V. I duvhokens fall har jag utgatt fran att inga 



individer hackar som tvaariga (2K), d.v.s. m] = 0, 
och att ungproduktion sedan ar 1,3 ungar andra och 
fOljande ar. sO,S],S2' o.S.V. ar overlevnaden fOrsta 
aret, andra aret, o.s.v., har 0,343,0,616 och 0,735. u 
ar den arliga populationsfOrandringshastigheten. 
Ekvationen ovan kan forenklas da termerna efter 
andra aret kommer att innehalla en geometrisk serie. 
Den geometriska serien forenklas till 1 = O+msosl 
(l+U)2 + msos/(l+u)2x s/O+u) + mSos/O+u)2 x (sl 
(l+u))2 = mSos/O+u)2 x O-s/(l+u)) = msos/O+u) 
(l+u-s) eller (l+U)2- s(l+u)-msOs] = O. 

Insattes vardena fOr duvhok erhalles en okning pa 
ca 0,8% per ar. Satts daremot m2= 0,30 x 1,3 = 0,39 
och m3= 0,60 x 1,3 = 0,78 och m

4
= 1,3 o.s.v. erhalls 

en minskning pa ca 9% per ar. 

Berakningar av populationsstorlek med fangst
ateifangstmetoden 

Jag anvander mig av tva formler forst beskrivna av 
Chapman (1951). (For en noggrann genomgang av 
fangst-aterfangstmetoder se Pollock et al. 1990.) 
Formlerna ser ut pa fOljande satt: N =' (n] + 1) (n2 + 1) 
1 (m2+1) och variansen for SEN = ((n]+I) (n2+1) 
(n]+m) (n2+m) 1 (m2+ 1)2 (m2+2))O,5 dar n]=antalet 
fangade, markta och slappta djur, i detta fall de i boet 
ringmarkta duvhokarna, n2=antalet fangade djur= 
antal duvhokar i juvenil drakt som fangas pa 
fasanerierna, m2=antal markta djur bland de fangade, 
d.v.s. antalet ringmarkta duvhokar av de fangade 
juvenila. 

Eftersom N ar antalet ungar sa maste jag dividera 
detta antal med antal ungar per bo fOr att fa antal 
hackande par. Antal ungar per bo har jag skattat till 
2,6 ungar vid ringmarkningstillfallet. 

Da korrektionsfaktorn vid antalet markta ater
fangade faglar (m

2 
+ 1) har stor betydelse har jag gjort 

berakningarna av antalet fOdda ungar fOr varje ar. 
Forst maste jag skatta antalet duvhokar som kommer 
till sverige pa hostarna fran Finland och Norge. 
Detta gor jag genom att rakna baklanges. Jag har fatt 
uppgift om att det hackar mellan 6000-7000 par 
duvhokar i Finland. Som ett exempel pa mina berak
ningartarjag ar 1990. Under 1990ringmarktes 2053 
duvhokar som boungar i Finland och 5 av dessa 
aterfanns i Sverige. Detta ger 2,6x6500 = (2053+ 1) 
(x+ 1) 1 5+ 1. x blir ca 48. Alltsa ar 48 av de fangade 
juvenila duvhokarna finska. De norska duvhokarna 
ar ca 2000 par och ca 150 ungar ringmarks per ar. En 
unge har under 1990 aterfunnits i Sverige. Detta ger 
med samma rakningsprincip 68 norska juvenila 
duvhokar i Sverige. Eftersom 458 juvenila duvhokar 
fangas ar 342 svenska duvhokar. 318 duvhokar hal' 

ringmarkts som boungar under 1990 och 10 av dessa 
hal' aterfunnits bland de fangade. Detta ger ett antal 
av 9947 ungar eller omraknat till 9947/2,6 = 3826 
par. 

Ar H'mgade Ringmarkta Aterfynd Beraknat 
juv pull. antal 

Sv* Fi No Sv Fi No 
1980 142 203 756 150 1 0 0 14586 
1981 199 194 820 150 4 4 0 3822 
1982 203 198 1141 150 7 4 0 3259 
1983 313 171 1339 150 4 6 0 7774 
1984 163 227 1112 150 2 4 0 6764 
1985 181 289 806 150 5 4 0 3770 
1986 251 215 1278 150 5 5 0 6264 
1987 232 212 1323 150 2 2 0 13916 
1988 319 242 1272 150 5 0 0 12960 
1989 464 215 1918 150 5 3 2 11844 
1990 458 318 2053 150 lO 5 1 9974 

* Duvhokar ringmarkta pa Gotland bortraknade 

t-test for medeltalet fodda duvhOksungar 1980-1984 
(x=7241) och ungar fOdda 1985-90 (x=9784) ger ingen 
skillnad t=0,99; P=0,38. Ett ungefarligt 95% konfi-
densintervall ges av formeln N-l ,96SE

N
< N<N+ 1 ,96SEN. 

For berakning av variansen for N se ovan. 

Summary 

Survival and population deve lopment of the Goshawk 
Accipiter gentilis in Sweden 

Data from 721 ringed Goshawks Accipiter gentilis 
of known age and found dead between 1971 and 
1990 were analysed. The mean age of all Goshawks 
in this material is 1 year and 7 months. The oldest 
Goshawk was 14 years and 7 months. It is unusual 
that the Goshawks breed in their second year in 
Sweden. Only 20% of the ringed Goshawks reach 
the age of2 years and 2 months and are therefore able 
to breed at least once. This cohort will, however, be 
quite old: 5 years and 4 months. In spite of protection 
from hunting since 1979, Goshawks are still 
deliberately killed at farms where Pheasants are 
raised. 

507 of the Goshawks were sexed. 56% of them 
were males which is statistically significant from a 
sex ratio of 1: 1. However, males are more numerous 
in the age class younger than one year. Older 
Goshawks and Goshawks sexed as pulli in the nests 
have equal sex ratio. The different sex ratio among 
young Goshawks is probably caused by different 
behaviour between the sexes at this age. It is known 
that young male Goshawks disperse longer than 
females from the natal area and may therefore be 
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more easily found, thus giving more recoveries. 
Females live 4 months longer than males which is 
significant (t=1.98; P=0.048). The reason for this 
may be that the females are larger than the males or 
that the behaviour of the males make them more 
vulnerable. 

The survival ofthe Goshawks is 34.4% in the first 
year, 61.6% in the second year, and 73.5% thereafter. 
Thus the Goshawk seems to have a constant mortal
ity after the first year. 

Estimates of the maintenance of a stable popula
tion size show that the population is near not to be 
self-supporting. If 30% of the Goshawks breed 
successfully in the first season and 60% the second 
(which is the observed rate in Sweden) about 3.6 
young per pair and year must be produced. Studies 
show that the Swedish Goshawks produce on average 
2.6 young per pair and year. This suggests that there 
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is a slightly decreasing population of Goshawks in 
Sweden. 

However, the number of young produced (and the 
number of breeding Goshawks) seems not to have 
changed between the early (x=7286 young/year) 
and the late (x=9732 young/year) 1980s, since the 
difference is not significant. This study estimates the 
number of breeding pairs of Goshawks in Sweden in 
the late 1980s at 3750. If about 20-25% of the 
Goshawks do not succeed with their breeding, which 
is a reasonable figure, the estimated number of 
Goshawks over two years old is 4650, with 95% 
confidence limits of 3000-6300. 

The Goshawkis not an endanged species in Sweden 
but the common management of forests is 
unfavourable for Goshawks which make it important 
to follow the development of the population 
continuously. 



New books 

RedaktOr Editor: A. Hedenstrom 

Michael Brooke, 1990: The Manx Shearwater. T 
& A D Poyser / Academic Press, London. 246 sid. 
Medlemspris i Naturbokhandeln, inb.: 234 kr. 
ISBN 0-85661-057-7. 

Det ar sakert manga som uppskattar det engelska 
bokfOrlaget Poyser's fina fagelmonografier. Vad 
galler havsfaglar har vi tidigare kunnat gladja oss at 
bocker om havssula, lunnefagel, masar och labbar. 
I en nyligen utgiven artmonografi om mindre lira 
fOrs den goda kvalitetstraditionen vidare. 

I bokens tolv kapitel gor Michael Brooke en 
uttommande genomgang av vad som ar kant om 
mindre lirans biologi. Huvuddelen av texten ror 
hacknings- och populationsbiologi, men aven andra 
fragor behandlas, bl a systematik och taxonomi, 
flyttning och overvintring, kommunikation och sin
nen. Karnan utgors av fOrfattarens egna resultat, 
vunna under 17 ars forskning kring arten, men 
syntesbildningen baseras aven pa vad som redo
visats fran andra studier. Exempel pa fragor som ges 
sarskild uppmarksamhet i boken ar varfor mindre 
lira ar kolonihackare, varfor kullstorleken ar ett agg, 
komplikationer av att faglarna hackar i halor eller 
gangar, varfor den endast uppsoker boplatserna om 
natten och varfOr faglarna vanligen hackar fOrst nar 
de ar fern eller sex ar gamla. Sarskilt intressant blir 
Hisningen av de aterkommande utblickarna ochjam
fOrelserna med vad som galler fOr andra havsfaglar. 

Ett eget kapitel agnas den mystiska sjukdomen 
puffinos, som inte med sakerhet pavisats hos nagon 
annan organism an mindre lira. Den finns standigt 
narvarande hos faglar som hackar pa de tva wale
siska oarna, Skomer och Skokholm. Sjukdomen ar 
markligt nog geografiskt begransad till dessa bada 
oar och dessutom till faglar som hackar i vissa 
delornraden. Sjukdomen ar kand sedan sekelskiftet 
men dess orsaker och spridningsmekanismer ar annu 
inte klarlagda. 

Bland andra fragestallningar som tas upp i boken 
kan namnas ett kapitel om langvaga rorelser, vilket 

inbegriper en genomgang om vad som ar kant om de 
brittiska mindre lirornas migration och overvint
ring. Ringaterfynd visar att faglarna flyttar Iangs 
Vasteuropas och norra Afrikas atlantkust, passerar 
farvattnen runt Kanarieoarna, fOr att sedan vika 
vasterut tvars over Atlanten, till Brasilien och vidare 
till sydostra Sydamerika. Manga aterfynd kommer 
fran Argentina. Under rubriken langvaga rorelser 
finns aven ett mycket lasvart avsnitt om de klassiska 
orienterings- och navigeringsexperimenten med min
dre lira som studieobjekt, som inleddes i mitten av 
1930-talet och pagick under flera decennier. Dessa 
experiment, av David Lack, Ronald Lockley och 
Geoffrey Matthews, utgor milsto1par i kunskaps
bildningen om hur faglar orienterar och navigerar. 

Slutomdomet om Michael Brooke / s bok om mind
re lira kan inte bli annat an 1ovordande. Den ar 
va1skriven, intressevackande och 1attIast, samt har 
en tilltalande layout. 

SVEN BLOlvIQVIST 

Clare Lloyd, Mark L. Tasker & Ken Partridge, 1991: 
The Status of Seabirds in Britain and Ireland. T 
& A D Poyser, London. 355 sid. Medlemspris i Na
turbokhandeln, inb.: 253 kr. ISBN 0-85661-061-5. 

Under aren 1969-70 genomfOrde brittiska Seabird 
Group en inventering av Storbritanniens och Irlands 
kusthackande havsfaglar, kallad Operation Seafarer. 
Inventeringen omfattade stormfaglar, liror, storm
svalor, sulor, skarvar, 1abbar, masar/trutar, tarnor 
och alkor. Med vissa fOrbattringar upprepades denna 
totalinventering aren 1985-87 (samt nagra fa rak
ningar under 1988). Aven detta skedde i regi av 
Seabird Group samt nu ocksa med st6d av det 
brittiska naturvardsverket, Nature Conservancy 
Council. Faltarbetena till dessa bada inventeringar 
har kunnat genomfOrdes tack yare manga amat6rers 
benagna medverkan. Det insamlade materialet finns 
nu lagrat i det s k Seabird Colony Register. Resul-
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tatet av inventeringarna 1985-87 oeh jamfOrelserna 
med rakningarna 1969-70 utgor det barande temat 
fOr boken The Status of Seabirds in Britain and 
Ireland. 

De tre fOrfattarna har skrivit en myeket bra bok, 
som i prineip bestar av tva delar. I den inledande 
delen ges en all man genomgang av havsfaglarna pa 
Brittiska oarna oeh Irland, lite om fodosok oeh 
haekningsbiologi, orsaker till att faglarnas antal 
varierar, svarigheter oeh problem att samla in oeh 
bearbeta inventeringsdata etc. 

Del tva utgors av artvisa genomgangar enligt en 
aterkommande upplaggning. Den inleds med en kort 
uppsummering av artens allmanna biologi oeh inter
nationella numerar (i text oeh tabell), vilken fOljs av 
avsnitt om rakningsmetoder oeh tillhorande pro
blem samt artens status pa Brittiska oarna oeh Irland. 
Denna artstatus beskrivs med tabell oeh karta samt 
aven med en oversiktskarta (nar sa ar motiverat) 
over hur artens antal fOrandrats. Varje avsnitt avslu-

tas med en diskussion om olika orsaker till fOrand
ringar i populationsnumeraren. 

Boken redovisar ett myeket omfattande data
material. Text oeh datapresentationer ar anda latt
overskadliga tack yare en konsekvent genomfOrd 
strukturering. Bland annat far vi veta att flertalet 
haekande havsfagelarter okat i totalantal. Detta gal
ler t ex stormfagel, havssula, storskarv, toppskarv, 
labb, storlabb, skrattmas, fiskmas, silltrut, tretaig 
mas, kentsk tarna, sillgrissla oeh tordmule. Hos 
nagra arter, t ex gratrut oeh rosentarna, har dock 
populationerna minskat. Boken avslutas med fern 
appendix (dar bl a de anvanda inventerings
instruktionerna redovisas), 22 sidor litteratur
referenser, ett geografiskt namnregister oeh ett bra 
index. Denna bok kommer att bli ett standardverk 
fOr den som ar intresserad av populationsproblematik 
hos marina faglar i allmanhet oeh de som haekar pa 
Brittiska oarna oeh Irland i synnerhet. 

SVEN BLOMQVIST 

Internationella Ornitologiska Kongressen 
20-25 augusti 1994 i Wien 
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Den 21:a Internationella ornitologiska kongressen halls pa Hofburg kongresscentrum 
i Wien i Osterrike den 20-25 augusti 1994. 

Det kommer att bli en imponerande koneentration av aktiviteter nar tusentals ornitologer fran aHa 
varldens horn mots igen efter de fyra ar som gatt sedan fOregaende kongress pa Nya Zeeland. 
Inbjudna fOredragshallare kommer att ge oversikter av olika amnesomraden, ett drygt fyrtiotal 
speeialsymposier planeras, olika arbetsgrupper kommer att mot as oeh flera hundra forskare kommer 
att presentera sina resultat pa s.k. posters. Det kommer oeksa att visas olika filmer oeh ett stort antal 
bade korta oeh langa exkursioner arrangeras, bl. a. tva- oeh enveekors exkursioner fOre oeh efter 
kongressen. Kongressen ar oppen fOr alla, bade proffs oeh amatOrer. 

AnmaIningstiden gar ut den 31 januari 1994 om man vill halla fOre drag eller ha med en poster. 
Anmalningsavgiften at 4.000 shilling t.o.m. 31 maj, darefter 5.000 shilling. Avgiften inkluderar de 
tryekta kongressboekerna. 

En informationsbrosehyr med anmaIningsblankett kan rekvireras fran SOF, Box 14219, 104 40 
Stockholm eller direkt fran XXI IOe, Intereonvention, Friedriehstrasse 7, A-1043 Wien, Osterrike. 



Nya doktorsavhandlingar New dissertations 

RedaktOr Editor: S. Akesson 

Gudmundur A. Gudmundsson, 1992: Flight and 
migration strategies of birds at polar latitudes. 
Filosofie doktorsavhandling, Ekologiska institutio
nen, Lunds universitet. 190 sid. ISBN 91-7105-026-
4. 

Migrationsproblematik oeh flygteknik ar denna 
sammanHiggningsavhandlings barande ternan. Ar
betet baseras pa nio deluppsatser, varav sju ar publi
eerade eller under tryekning i internationella tid
skrifter oeh tva utgors av insanda manuskript. Nod
vandigheten av samverkan med andra fOr att bedriva 
den avhandlade typen av studier avspeglas i att fern 
av deluppsatserna har tva eller fyra medfOrfattare. 
Faltarbetet, som skett under aren 1986-1991, har 
varit fOrlagt till Island, Sverige (Skane) oeh Antark
tis (Graham Land). Handledare har varit Thomas 
Alerstam. 

Att bedriva flyttfagelforskning pa hog a breddgra
der erbjuder flera spannande utmaningar oeh moj
ligheter. Orienteringsproblematiken komplieeras pa 
de hog a latituderna av att det jordmagnetiska faltet 
far en starkt fOrandrad form, att solen at uppe dygnet 
runt oeh att tidsforskjutningarna andras hastigt nar 
faglarna forflyttar sig i ost-vastlig riktning. Ofta ar 
landskapet mer overskadligt, vegetationen lag oeh 
den biologiska mangfalden mindre komplex jamfOrt 
med pa lagre latituder. Detta senare at faktorer som 
underHittar observationsverksamheter oeh ger fOr
delar vid t ex studier av rastning oeh proviantering. 
Sarskilt avhandlingens arbeten fran Island, vilka 
domineras av studier pa arktiska vadare, har gynnats 
av de naturgivna fOrhallandena. Faltarbetena i An
tarktis gjordes under den svenska antarktisexpedi
tionen 1988/89, oeh omfattar studier fran bat av 
havsfaglars flygteknik oeh rorelser. Basmaterialet 
fran bade norra som sodra halvklotet utgors framst 
av straek- oeh flyktiakttagelser som erhallits genom 
visuella observationer eller med hjalp av radar. Vad 
galler vadarna finns oeksa studier kring fOdosok, 
fOdoval oeh fettaekumulering. 

De inledande tre uppsatserna behandlar vadarnas 

populationsnumerat, geografiska fOrdelning, habitat
utnyttjande oeh fettupplagring pa Island under var
flyttningen. Dessa foljs av tre mer straek- oeh 
orienteringsrelaterade uppsatser, med fokusering pa 
flygningen hos kustsnappa, roskarl, sandlOpare oeh 
prutgas till Island alternativt mot Gronland oeh 
norra Kanada. I den sjunde uppsatsen redovisas sex 
ars radarobservationer fran Skane av framst de sibi
riska kustsnappornas varpassage over sodra Skandi
navien. A vhandlingen avslutas med tva arbeten fran 
Antarktis: ett dar observationer av norrut straekande 
silvertarnor redovisas, respektive ett dar havsfaglars 
flykt oeh rorelse detaljstuderats uti fran olika aspek
teI', bl a flygmekanisk teori. 

Bland avhandlingens manga resultat oeh sluts at
ser kan har blott nagra namnas. En sadan ar att vind 
oeh vadersystem an mer framstar som myeket een
trala for fOrstaelsen av hur faglar ror sig over hay oeh 
pa hoga breddgrader, samt hur olika flyttrouter ut
veeklats. En annan ar att flyttningen hos kustsnappa, 
roskarl oeh prutgas over Gronland och upp till BOffa 

Kanada, samt de sibiriska kustsnappornas flygning 
fran Nordsjon till Tajmyrhalvon, ej fOrefaller fOlja 
storeirklar (d v s den kortaste vagen), utan sker med 
konstant kurs langs s k loxodromer. En tredje ar att 
de sandlOpare som rastar pa Island framst straeker 
mot norr, d v s de hal' sin a huvudsakliga hackning
somraden pa ostra Gronland, i motsats till 
kustsnappor, roskarlar oeh prutgass som fOretrades
vis har en vastlig kurs. Vidare maste namnas en teori 
om att de arktiska vadarna inte primart har anpassats 
fOr att minimera varflyttningens totala energibudget 
utan for att minimera flyttperiodens langd. 

Det samlade intryeket av denna avhandling ar 
avgjort positivt. De olika deluppsatserna ar genom
gaende myeket omsorgsfullt genomarbetade. Data
redovisning ar fOredomlig, oeh spraket valartikulerat 
och klart. Bruket av fagelvinjetter i vissa diagram ar 
en trevlig detalj som forhojer laslusten. Och inte 
minst skarpan i problemformulerandet imponerar. 

SVEN BLOMQVIST 
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Mats Grahn, 1992: Intra- and intersexual selection 
in the pheasant Phasianus colchicus. Filosofie 
doktorsavhandling, Ekologiska instutitionen, Lunds 
Universitet. 126 sid. ISBN 91-7105-022-1. 

Zooekologisk forskning av varldsklass hal' nu bedri
vits av forskare fdm Lunds universitet pa Revinge
faltet under decennier. Tyngdpunkten i "Revinge
projektet" lag ursprungligen kanske i fOrsta hand pa 
interaktioner mellan rovdjur och bytesdjur, men pa 
senare tid har aven undersokningar med annan in
riktning utfOrts i Olmadet. En sadan ar studiet av 
sexuell selektion hos fasan. Studium av hur indivi
der konkurrerar om parningar, SaInt vilka bakomlig
gande faktorer, mekanismer och anpassningar som 
utvecklats, har varit en av de dominerande forsknings
inriktningarna inom beteendeekologin under de se
nare aren. 

Fasanprojektet har lett till en mangd intressanta 
resultat och publikationer, inklusive tva doktorsav
handlingar dar Mats Grahns ar den andra i ord
ningen. Grahn behandlar i sin avhandling bada si
dorna av sexuell selektion, dvs konkurrens mellan 
hanar om honor och honligt val av hanar. A vhand
lingen ar en sammanliiggningsavhandling och be
star av fern uppsatser (i en del fall samfOrfattade) 
samt en sammanfattning. Undersokningarna bestar 
av saval observationer av naturliga beteendemons
ter som faltexperiment. Huvuddelen av fasan
populationen har fangats in under vintern och hallits 
i voljar. Vid hackningsperiodens borjan har indivi
derna forsetts med radiosandare och sedan slappts 
fria. FOljande av individer med hjalp av telemetri ar 
en genomgaende arbetsmetod i hela avhandlingen. 
Den studerade fasanpopulationenjagas ej, och inga 
fasaner har heller satts ut i omradet sedan 50-talet. 
Detta ger utmarkta fOrutsattningar for att studera 
urvalsmekanismer hos en art dar populationer an
nars ofta ar sa paverkade av manniskan att studium 
av naturliga selektionstryck omojliggors. 

Tidigare undersokningar i omradet har visat att 
fasanhonor tycks fOredra tuppar med langa sporrar. 
Sporrlangd korrelerar dock bade till alder och kropps
storlek, och darmed eventuellt ocksa till revirkvalitet. 
For att undersoka om honorna verkligen valjer hane 
efter hans sporrlangd, eller om detta bara ar en 
artefakt, utfOrdes ett experiment dar en grupp slump
massigt utvalda tuppar forseddes med "lOssporrar" 
av plast. Honorna valde i detta experiment hanarna 
med fOrlangda sporrar, men visade ingen preferens 
fOr hanar i revir av hog kvalitet. VarfOr fOredrar da 
honan en tupp med langa sporrar? 

Grahn visar att tuppar med relativt sett korta 
sporrar uppvisar en Olead dodlighet, och har aven 
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lyckats finna vissa indicier fOr att honor som parar 
sig med hanar med langa sporrar tycks ha en hogre 
ungoverlevnad. I denna undersokning har dock even
tuella effekter av revirkvalitet ej kontrollerats fOr (se 
nedan). Tupparnas sporrar anvands vid slagsmaI 
hanar emeIlan, och att ant a att sporrar utvecklats fOr 
detta andamal snarare an fOr att attrahera honor 
verkar mycket rimligt. Att honorna sedan bOljar 
utnyttja denna karaktar vid sitt val av partner ar inte 
sa fOrvanande. Det markliga ar dock att resultaten 
fran saval experimentella studier i omradet som 
observationer av populationen visar att sporrlangd 
ej inverkar pa dominansfOrhallanden mellan tuppar. 
Dessa bada resultat i kombination ar mycket ovan
tade, och liknande studier av andra fasanpopulatio
ner uppvisar heller inte liknande resultat. Att 
selektionstryck, och darigenom utvecklade 
observerbara monster, skiljer sig at mellan popula
tioner ar dock ej sarskilt anmarkningsvart. 

Observationer av dominansfOrhallanden och ag
gressioner i fangenskap under vintern visar att det i 
fOrsta hand ar tidpunkt fOr introducering i voljaren 
som ar av vikt fOr en hanes dominans. Storlek och 
vikt paverkar ocksa utgangen av tupparnas mellan
havanden, medan sporrlangd aIls inte inverkar. Grahn 
med medarbetare har latit tuppar med korta sporrar 
etablera revir i undersokningsomradet innan tuppar 
med langa sporrar introducerades. De kunde darmed 
experimentellt visa att hanar med langa sporrar ej 
konkurrerar ut och tar over revir fran hanar med 
korta sporrar som redan etablerat sig. Detta utgor 
ytterligare ett indicium fOr sporrlangdens begrans
ade betydelse fOr konkurrens mellan hanar. Vidare 
finns har en god overensstammelse med resultaten 
fran voljarstudien, vilka visade att hanar som redan 
etablerat sig pa en plats oftast ar dominanta over 
nykomlingar. 

Genom att fOlj a tuppars och honors rorelser under 
sasongen harman kunnat faststalla nagra mycket 
intressanta monster. Varken i fangenskap observe
rad dominans, hanarnas storlek, eller spordangd 
tycks paverka hur stora revir de forsvarar. Nar 
honorna borjar ruva minskar dock de mest attraktiva 
tupparna sina revir och ror sig mindre. Hanarna 
anpassar fOljaktligen sin rumsliga fOrdelning efter 
honornas. 

Grahn fOrvantade sig nar studien inleddes att 
finna samband mellan hanars revirkvalitet och deras 
reproduktiva framgang. Att mata revirkvalitet kan 
dock ofta vara mycket komplicerat. Flera olika me
toder har anvants i studien, men inga samband har 
kunnat pavisas mellan hanlig revirkvalitet och fram
gang. Dock paverkas honornas framgang av 



habitatkvaliteten i orrmldet runt boet, vilket indikerar 
att revirkvalitet trots alIt ar en variabel som kan' 
paverka systemet. Grahn har visat pa vissa 
overlevnadskostnader fOrenade med fOrsvar av re
vir. Det skulle vara mycket fOrvanande om fOrsvar 
av revir med en stor areal av lampligt habitat ej 
skulle vara fOrenat med nagon fordel. 

I avhandlingen anvands i stor utstrackning 
fOrkomst av honor inom hanamas revir som ett 
indirekt matt pa deras reproduktiva framgang, dvs 
en hane som har mt'mga honor inom sitt revir anses 
ha en hog reproduktiv framgang. Honor kan dock 
para sig med en hane och sedan hacka i en annan 
hanes revir, och det fOrekommer dessutom att ungar 
i samma kull kan ha olika fader, dvs honoma har 
parat sig med flera hanar. For att kontrollera fOr detta 
har faderskapsanalyser utfOrts pa en mangd ungar 
och resultaten visar att de indirekta matt som erhal
lits genom radiopejling av honor ger en relativt god 
bild av hanars egentliga framgang. 

Sammanfattningsvis utgor Grahns avhandling ett 
bra exempel pa god ekologisk grundforskning. Ob
servationer av samband i naturen analyseras med 
sofistikerade statistiska metoder och fOljs upp med 
genomtankta experiment fOr att ytterligare soka ldar
lagga komplicerade samband. Utnyttjande av mo
dema metoder i form av DNA-fingerprinting fOr 
faderskapbestamning och radiotelemetri styrker re
sultaten i avhandlingen ytterligare. En mangd in
tressanta och centrala fragor har kunnat analyseras 
och besvaras ochi en del fall har nya fragesttillningar 
uppstatt. Den Oleade kunskapen har definitivt kom
mit att paverka var bild av generella samband in om 
sexuell selektions teori, och kunskapen om fasanens 
hackningsbiologi har ocksa fOrts ett gott stycke 
framat genom Grahns arbete. Slutligen kan man inte 
lata bli att skanka en tanke at hur manga timmar som 
maste ha tillbringats med pejlantenn i hand under 
aren pa Revingefaltet... 

FREDRIK WIDEMO 

Par Forslund, 1992: Effects of reproductive tactics 
and population density on the breeding success in 
the barnacle goose Brallta lellcopsis. Filosofie 
doktorsavhandling, Zoologiska institutionen, Upp
sala Universitet. 120 sid. ISBN 91-554-2937-8. 

Nar den vitkindade gasen, sedan gammalt kand som 
hackare i tre arktiska omraden, med start 1971 
etablerade sig som en starkt okande hackfagel i det 
tidigare rastomradet pa Gotland var det nagot av en 

sensation i fagelvarlden. Harigenom skapades unika 
mojligheter att studera olika aspekter pa en langli
vad art som etablerade sig i en helt ny miljo. Denna 
situation har pa ett mycket fortjanstfullt satt utnyt
tjats av de bada Uppsalaekologema Par Forslund 
och Kjell Larsson, vilka under 1992 bada framlagt 
sina avhandlingar rorande den vitkindade gasens 
ekologi. Studiema har skett i nara samarbete med 
hollandska forskare och under 1992 presenterades 
vid universitetet i Groningen ytterligare en avhand
ling med anknytning till bl.a. den vitkindade gasen 
(Ebbinge, B.S.: Population Limitation in Arctic
breeding Geese). 

Den har aktuella avhandlingen grundar sig pa sex 
olika uppsatser, varav fyra ar fOrfattade tillsammans 
med Kjell Larsson. Par Forslund koncentrerar sig i 
sin avhandling pa olika aspekter pa artens "life
history" och populationsdynamik samt olika former 
av beteende relaterat till dessa aspekter. 

En viktig fOrutsattning fOr studiema ar att de 
vitkindade gassen i likhet med andra gass samt 
svanar kan infangas och markas individuellt i be
tydande antal under den tid da de ar flygofOrmogna 
i samband med ruggningen. Man lyckades ocksa 
fOrse en stor andel av bestandet med individuella 
fargringar som kan avlasas pa langt avstand i faIt. 
Genom intensiva faltobservationer har man sedan 
kunnat insamla en mangd information om hacknings
resultat, habitatval, overlevnad m.m. fOr olika indi
vider, vilkas beteende man dessutom kunnat studera 
i faIt. Genom att studiema pagatt under flera ar har 
man ocksa kunnat undersoka dessa aspekter pa indi
vider med kand aIder (och ofta fOraIdrar), sedan 
markta ungar bOljat rekryteras till bestandet. Samar
bete med hollandska forskare och inte minst samar
bete med den arme av tyska och hollandska 
omitologer som fOrser olika gasmarkningsprojekt 
med mangder av observationer har gjort att man 
kunnat fOlja merparten av gassen aven under vinter
halvaret. 

I den fOrsta ingaende uppsatsen behandlas hur de 
hackande gassens alder paverkar hackningsresultatet, 
en fraga av stort intresse inom livshistorieforsk
ningen. Flera olika matt pa hackningsframgang vi
sade sig vara beroende av aldern med en okande 
skicklighet med okad alder som den mest troliga 
fOrklaringen till de observerade skillnadema. 

En annan klassisk fraga i studiet av hacknings
biologin fOr langlivade arter och kanske speciellt fOr 
gass ar fragan om vilken betydelse partrohet har fOr 
hackningsresultatet. Tack yare tillgangen pa manga 
markta gass i den studerade populationen har denna 
intrikata fraga kunnat belysas ingaende i den andra 
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deluppsatsen. Att en gas parar sig med en annan gas 
efter den forsta partnerns dod ar ju ganska naturligt, 
men partnerbyte fOrekommer aven nar bada par
tern a ar i livet. Som regel visar det sig dock fOrdel
aktigast for ungproduktionen att hall a fast vid den 
gamla partnern. Fordelen med detta tror forfattaren 
bl.a. beror pa risken att raka ut fOr en ung oerfaren 
partner vid ett eventuellt byte. 

Okad omvardnad fran foraIdrarnas sida leder som 
regel till en battre overlevnad fOr ungarna. Detta i sin 
tur kan medfOra kostnader fOr fOraldrarna i form av 
minskad overlevnad och/eller samre hacknings
resultat ett senare ar. Enligt gallande teorier fOrvant
as de hackande faglarna satsa i fOraldrabeteendet fOr 
att erhalla maximal vinst. Eftersom gassen inte ma
tar sina ungar ligger foraIdrarnas viktigaste insats i 
att vakta kullen gentemot olika predatorer samt att 
leda ungarna till bra furageringsomraden. Hur de gor 
detta optimalt behandlas ingaende i den tredje upp
satsen. Som en intressant nyhet presenteras att gas
fOraldrarna tvartemot gallande uppfattning far lagga 
ner mer tid pa att vakta en stor kull jamfOrt med en 
liten kull. Detta ar intressant eftersom man tidigare 
antagit att kullstorleken hos andfaglarna framst varit 
relaterad till de resurser honan kunnat avsatta till 
produktion av en aggkull och inte till de resurser som 
behovs fOr att senare skota ungarna. 

De sista tre uppsatserna i avhandlingen agnas at 
den snabba populationstillvaxt som noterats fOr de 
vitkindade gas sen pa Gotland, over 1200 par i den 
stOrsta kolonin 1991. Okningen fOrklaras av gassens 
genomgaende hoga overlevnad, kombinerad med en 
hog produktivitet. I den fjarde uppsatsen diskuteras 
saIunda den snabba okningen i bestandet och skill
naderna mellan de arktiska hackplatserna och den 
nya mer tempererade lokalen. 
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En explosionsartad bestandsokning kan inte fortga 
hur lange som heIst. Man konstaterade ocksa (i den 
femte uppsatsen) att dodligheten av sma ungarokade 
mot slutet av studien, troligen som en tathetsberoende 
effekt pa beteslokalerna. Andelen unga gass som 
rekryterades till det hackande bestandet vid tva ars 
alder minskade ocksa. Daremot var aggkullarna lika 
stora liksom overlevnaden fOr ungarna sedan de 
blivit flygga. 

I avhandlingens avslutande uppsats diskuteras 
skillnader i hackningsresultatet mellan tva narlig
gande uppfOdningslokaler fOr ungar samt mellan 
tidiga och sena par. De tathetsberoende effekterna 
pa ungproduktionen var olika pa de olika lokalerna. 
Dessutom antyder undersokningarna att den okande 
tatheten har olika effekt pa hackningsresultatet for 
tidiga och sena hackare. A vslutningsvis konstaterar 
fOrfattarna att dessa skillnader kan leda till fOrand
ringar i frekvensen av olika fenotyper i 
gaspopulationen, vilket kan ha betydande konse
kvenser for populationsdynamiken. 

Sammanfattningsvis kan man konstatera att av
handlingen pa ett mycket fOrtjanstfullt satt tar upp ett 
antal fragestallningar inom populationsdynamiken 
och belyser dem med ett stort och val utnyttjat 
material fran en population dar manga individer 
kunnat studeras under en lang fOljd av ar. Undersok
ningen ar ocksa unik i och med att den i detalj kunnat 
fOlja en population under den explosiva oknings
fasen. Forhoppningsvis ar inte studierna avslutade i 
och med de nu presenterade avhandlingarna. Det 
yore verkligen intressant om den fortsatta utveck
lingen kunde studeras och de har behandlade frage
stallningarna kunde belysas under en annan fas av 
populationens utveckling. 

LEIF NILSSON 
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