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Gunnar Svardson and the foundation of Ottenby Bird 
Observatory 

CHRISTIAN HJORT 

The late 1930's were early stimulating years in a bird 
observatory context. In Germany Gatkes old esta­
blishment on Helgoland was still going strong and 
work at its younger eastern counterpart, Rositten in 
Ostpreussen, was at its top. In Britain, R. M. Lockley 
and friends were busy on Skokho1m, off the Pembro­
keshire coast, but Sweden had no bird observatory 
yet. However, among some younger zoologists 
there was an interest in such a venture and so it came 
that on the 14th of August 1937 Gunnar Svardson 

(born 19th September 1914) and Ulf Bergstrom 
arrived at Ottenby, on the southernmost tip of the 120 
km long island of Oland, off the southeastern coast of 
Sweden, intent on ringing migrants. 

This was the place where in the late 1800's the 
naturalist and taxidermist Gustaf Kolthoff had, with ' 
the help of his shotgun, pioneered wader migration 
research and, for example, been the first one to 
describe the sequential southward passage of diffe­
rent age-groups within the arctic waders (Kolthoff 

Fig. 1. The southernmost point of Oland, with the lighthouse, gardens and buildings surrounded by extensive meadowlands. The 
bird observatory buildings, extended since this picture was taken in the mid-1970 's, lie to the left in the habitated area. 
Photo Leif Ingvarsson. 

Olands sddra Lldde med Lange Jan och bebyggelsen, omgivna av de vidstriickta iingsmarkerna. Fagelstationen, renoverad och 
utbyggd sedan deffajoto togs i mitten av 1970-talet, figger tiff viinsteJ: Foto Leif Ingvarsson. 
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1897). Svardson and Bergstrom stayed with the 
lighthouse people and trapped birds along the beach­
es and in the lighthouse garden, using primitive 
trapping devices: the modified fish-trap used for 
waders , later to be knowm as the Ottenby-trap, some 
German bird-nets and a small Helgoland trap built at 
the end of a hedge. During one month they managed 
to ring 1405 birds (Bergstrom & Svardson 1938). 
This was a great success and they returned next 
autumn, now staying on until mid-October and ring­
ing 1910 birds (Bergstrom & Svardson 1939). Of 
these no less than 302 were Dunlins Calidris aipina 
(as many as 425 Dunlins were taken in 1937), sup­
porting Kolthoff 's conclusion that the southernmost 
tip of this long island was an ideal place for studying 
autumn migration of waders - and other birds too! 

Then came the war when, even if Sweden mana-

Fig. 2. Gunnar Svardson during the pio­
neer season at Otten by, in September 
1937. Photo Carl Fries. 

Gunnar Svordson vid Oftenby under den 
alfra forsta sosongen dOl; i september 
1937. Foto Carl Fries. 
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ged to stay out of the fighting, people had other 
things than birds in mind. So it was not until 1945 
that the issue of establishing a permanent bird 
observatory at Ottenby was seriously considered. 
By then there also existed a Swedish Ornithological 
Society, founded in January 1945 with Svardson as 
vice chairman, and things now went swiftly ahead. 
Money were secured from various donators . One 
was the famous Axel Munthe (dead 1949), on whose 
former premises at Villa San Michele on Capri in 
Italy another Swedish bird observatory - now run by 
the Ottenby group together with Italian ornitholo­
gists - was established in 1956. The building of the 
Ottenby observatory started in September 1945 and 
was completed by March 1946, and on the 14th of 
July that same year the field work started (Daniels­
son et al. 1947). Trapping for ringing was carried out 



Fig. 3. Gunnar Svardson at Ottenby in July 1988, signing copies of a book on the natural history and ornithology of the area. 
Standing in the background is Carl Edelstam, another of the observatory's founding fathers. Photo Boris Engstrom. 

Gunnar Svardson pa Otten by Fagelstation i juli 1988, signerande boken "Glands sodra udde - klassisk fagelmark". 1 
bakgrunden star Carl Edelstam, en anl1an av stationens grundare. Foto Boris Engstrom. 

parallell with visual observations of the migration 
(e.g. Svardson 1948,Edelstam 1972). GunnarSvard­
son was the de-facto leader of the project during 
these first years, but his founding crew consisted of 
several talented people who would later, scientifi­
cally or administratively, become of great impor­
tance for the developement of Swedish ornithology. 
Besides Ulf Bergstrom, the co-pioneer from 1937 
and 1938, there were, for example, Gustav Daniel­
son, Carl Edelstam, Gunnar Otterlind and Claes 
Ramel. A large amount of new information, on bird 
migration in general and on Fennoscandian bird 

migration in particular, came ou t of the earl y work at 
Ottenby. For Svardsons part, besides a number of 
annual reports from Ottenby containing a wealth of 
primary observations, we may especially mention 
his classical studies on Wood Warbler Phylloscopus 
sibilatrix migration in Scandinavia (Svardson 1947), 
his overview paper on visible migration within Fen­
noscandia (Svardsson 1953) and his review of the 
invasion-type of bird migration (Svardson 1957). 
Another paper of those days, not directly related to 
his work at Ottenby but by many still regarded as his 
central publication in ornithology, was the pionee-
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Fig 4. Fifty years later: Ottenby Bird Observatory after enlargement and renovation. Photo: Tommie Skoog, 1995. 

Femtio iiI' senare: Ottenby Jiigelstation efter utbyggnad och renovering. Foto: Tommie Skoog, 1995. 

ring analysis of competition and habitat selection in 
birds (Sviirdson 1949). 

Strange, many of us may think, Svardson's docto­
ral thesis in 1945 was a study of fish genetics 
("Chromosome studies on Salmonidae") rather than 
on birds! Fishes were, we may say, his second leg, 
and as it proved difficult to earn a living on ornitho­
loy in Sweden in those days (and remained so for 
many years to come) he gradually shifted his weight 
onto that second leg. His input into and influence on 
research on the evolution and ecology of freshwater 
fishes, especially on genetic separation and 
niche-selection, has been immense and his standing 
in those circles is even greater than it was (and to a 
large extent still is) in ornithology. However, fishes 
are not the scope of the present introduction, so let us 
just note that Sviirdson became head of the National 
Board of Fisheries Institute of Freshwater Research 
in 1963 and remained so until his retirement in 1980. 

After Gunnar Svardson had left Ottenby, work at 
the observatory had its ups and downs, as things 
often go with research institutes, especially if - as 
was the case with Ottenby for many years - they 
have to rely entirely on project grants and the work 
of volounteers. But since the mid 1970's the situ a-
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tion has stabilized, with vastly increasing tourist­
incomes (e.g from its bird museum, established in 
1961) since the bridge between the mainland and 
beautiful Oland was opened in 1972, with long- and 
short-term research contracts for different agencies 
and organisations and, not least, because some ad­
ministrative positions at Ottenby are paid by the 
government's Labour Market Board. The observa­
tory also recently got two large donations to expand 
and modernize the facilities; it also has a full-time 
director (Jan Pettersson), research affiliations with 
different universities, notably that in Lund, and is 
involved in several international bird migration pro­
jects, not least through its "satellite" observatory on 
Capri. 

The present issue of "Ornis Svecica" is intended 
to mirror Ottenby's ongoing activities within re­
search and nature conservation and is dedicated to 
GunnarSvardson, thefounderofthe observatory, in 
connection with his 80th birthday 19th Septelnber 
1994. 

Further reading on the history of Otten by Bird Ob­
servatory is found in Danielsson et al. (1947), Ed­
berg (1971), Hjort & Pettersson (1986) and Eng-



strom (1988). For an overview of the life and writ­
ings of Gunnar Svardson, see Sotvattenslaboratoriet 
(1984) . 

Acknowledgements: Carl Edelstam and Me Lind­
strom read a draft of this paper and suggested impro­
vements . 

This is report no. 148 from Ottenby Bird Observa­
tory. 
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Sammanfattning 

GunnarSvardson ochgrundandetav Ottenbyfagel­
station 

A yen om det i slutet av 1930-talet fanns fagelstatio­
ner i saval vart naromrade (Helgoland, oeh Rossitten 

i Ostpreussen) som i Storbrittanien (Skokholm), sa 
hade vi da annu ingen i Sverige. Men intresset fanns 
- oeh sa kom det sig att Gunnar Svardson oeh Ulf 
Bergstrom den 14 augusti 1937 anlande till Glands 
sodra udde for att studera fagelstraeket oeh ringmar­
ka faglar. 

Sodra udden var platsen dar Gustav Kolthoff i 
slutet av 1800-talet pavisat vadarstraekets aldersre­
laterade tagordning. Svardson oeh Bergstrom bod­
de, som Kolthoff hade gjort, hos fyrfolket oeh 
fangade vadare med den modifierade fiskmjarde 
som sedermera blev kand som Ottenbyfallan, oeh 
andra faglar med nagra tyska fangstnat oeh med en 
liten Helgolandfalla som byggts over anden pa en 
hack i fyrtradgarden. Pa en manad fangade de hela 
1405 faglar! Nasta ar stannade de anda in i oktober 
oeh fangade da 1910 faglar. Av fangsten var 425 
karrsnappor 1937 oeh 3021938, sa visst hade Kolt­
hoff ratt i sin bedornning av Glands sydspets som en 
idealisk plats att studera fagelstraek, oeh da sarskilt 
vadarstraek pal 

Efter kriget, nar SOF bildats 1945 med Gunnar 
Svardson som vieeordfOrande, tog fagelstationspla­
nerna fart pa allvar. Redan i mars 1946 stod bygget 
klatt, bl.a finansierat av Axel Munthe, agaren till 
Villa San Michele pa Capri, dar sedan 1956 en 
fagelstation drivs uppe i Castello Barbarossa, hogt 
over Neapelgolfen. 

Arbetet pa Ottenby fagelstation startade formellt 
den 14.7 1946, med Svardson som stationsledare de 
fOrsta aren - omgiven av en stab vari ingiek manga 
av vara sedermera mest kanda ornitologer. Mangder 
av ny information om fagelstracket genererades 
harnere! For Svardsons egen del bor vi narnna hans 
klassiska studie av gronsangarens Phylloscopus si­
bilatrix varstraek i Skandinavien (1947), hans over­
sikt av det synliga straeket i Fennoskandia (1953) 
oeh av invasionsrorelsernas dynamik oeh funktion 
(1957), samt den briljanta analysen av konkurrens 
oeh biotopval hos faglar (1949) . 

Disputerade gjorde Gunnar Svardson emellertid 
pa fisk, pa en avhandling om laxfiskarnas genetik. 
Detta med fiskarna var s.a.s hans andra ben oeh da 
det visade sig svart att fOrsorja sig pa ornitologi i 
Sverige (oeh sa forblev det i prineip and a fram till 
fOrundersokelserna kring fly gplats by gget vid S turup ) 
flyttade han efterhand over tyngden pa detta ben. 
Han blev sa smaningom chef fOr Sottvattenslabora­
toriet i Drottningholm oeh en ytterst framgangsrik 
oeh internationellt erkand fiskforskare, speeialise­
rad pa evolution oeh ekologi, kanske sarskilt pa 
olika fiskarters genetiska uppsplittring oeh utnytt­
jande av speeiella ekologiska niseher. 
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Efter att Svardson larnnat Ottenby bakom sig gick 
utvecklingen dar lite upp och ned, men har sedan 
mitten av 1970-talet stabiliserats och succesivt ex­
panderat. Detta sarkilt sedan inkomsterna i och med 
Olandsbrons tillkomst 1972 och den fOljande an­
svallningen av turiststrommen drastiskt okade. Sta­
tionen har numera flera fast anstallda och byggna­
derna kunde nyligen, tack yare tva stora donationer, 
renoveras och utvidgas. Man ar idag involverad i 
manga nationella och internationella samarbetspro-
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jekt, t.ex inom Naturvardsverkets monitoringpro­
gram PMK, med Lunds Universitet vad galler bl.a 
orienteringsforskning och med European Science 
Foundation i Strasbourg inom ett stort natverk som 
detaljstuderar de Afrikaflyttande tattingarnas strack 
fran vinterkvarter till hackningsomraden. 

Litteraturlistan innehaller Gunnar Svardsons vik­
tigaste ornitologiska arbeten, samt en del i samman­
hanget relevanta Ottenby-arbeten av andra fOrfat­
tare. 
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The spring migration of Sanderling Calidris alba, Little Stint 
C. minuta and Curlew Sandpiper C. ferruginea in Sweden 

SVEN BLOMQVIST & AKE LINDSTROM 

----------------------------------- Abstract -----------------------------------
The timing and regional distribution of the spring migra­
tion of Sanderling Calidris alba, Little Stint C. minuta and 
Curlew Sandpiper C. ferruginea in Sweden are reported. 
Few birds were observed before May. The migration 
period was unimodal in all three species, with a median 
date of29 May for Sanderling (n=1939) , 24 May for Little 
Stint(n=1851) and 25 May for Curlew Sandpiper (n=674). 
Curlew Sandpipers appeared significantly earlier in the 
north of Sweden than in the south. In all three species, the 
majority of birds were observed in southern Sweden. 
However, a considerable proportion (almost one third) of 
the Little Stints were recorded in northern Sweden. In the 
Sanderling, 28 % of the birds were sightings of single 
individuals or parties of 2- 5 birds. A sizable proportion 
(40%) of the Sanderlings occurred in flocks of 20 birds or 
more. The large flocks were mainly seen in early June. 

Most records of Little Stints and Curlew Sandpipers re­
ferred to 1- 5 birds (61 % and 74%, respectively). The 
majority of the birds observed in southern Sweden were 
most likely en route for breeding areas on the Taimyr 
peninsula. Little Stints recorded in northern Sweden were, 
however, more likely bound for northern Norway and 
northwestern Russia. The movements through Sweden are 
discussed in relation to the overall migration patterns of 
these species through the western Palaearctic. 

Sven Blomqvist, Department of Systems Ecology, Section 
Marine Ecology, Stockholm University, S-10691 Stock­
holm, Sweden. 
A.ke Lindstrom, Department of Ecology, Animal Ecology, 
Lund University, Ecology Building, S-223 62 Lund, Swe­
den. 

Received 15 August 1994, Accepted 15 January 1995, Editor: S. Svensson 

Introduction 

Many waders breeding in the Arctic follow certain 
flyways on their yearly migration between breeding 
grounds and winter quarters (see papers in Davidson 
& Pienkowski 1987, Boyd & Pirot 1989). Sweden is 
situated on one of the main routes of the EastAtlantic 
Flyway, which is frequented by large number of 
birds (reviewed by Piersma et al. 1987, Smit & 
Piersma 1989). By its size and geographic position 
on the Scandinavian Peninsula, extending from 55° 
N to 69° N, Sweden offers good opportunities for 
studies of latitudinally related migration patterns in 
Northwest Europe. Also, a well developed report 
system, covering the whole country, based on local 
ornithological recording, favours studies of large­
scale geographical patterns . 

When migrating south, arctic waders are com­
monly seen staging at suitable sites in Sweden (SOF 
1990). However, the migration in spring is far less 

apparent, and has also received less attention. So far, 
only one species, the Knot Calidris canutus, has 
been subject to a national analysis of the spring 
occurrence (Blomqvist & Lindstrom 1992). This 
gap in information has led us to compile observa­
tions from Sweden on three other tundra breeding 
species, the Sanderling Calidris alba, Little Stint C. 
minuta and Curlew Sandpiper c.ferruginea. In this 
paper, we present the seasonal timing and regional 
occurrence of these three species during spring in 
Sweden, and compare the migration records with 
those from other areas in the western Palaearctic. 

Material 

Distribution and migration of the species 

The breeding area of the Sanderling is disjunct, with 
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Nearctic breeders in the Northwest Territories of 
Canada and in North and Northeast Greenland, and 
Palaearctic breeders on Svalbard, at the Taimyr 
peninsula, on Severnaya Zemlya and a few areas 
farther east (Cramp & Simmons 1983). The winter­
ing area of Sanderlings extends along the east coasts 
of the Atlantic (Smit & Piersma 1989), from south­
ern Africa to the shores bordering the North Sea 
(Meininger & Becuwe 1979, Evans 1986, SOVON 
1987, Meltofte 1993, Meltofte et al. 1994). Sander­
lings are only rarely observed in winter in the west­
ernmost Baltic Sea (Schlenker 1970, SOF 1990). 

The migration routes and wintering quarters of 
Palaearctic and Nearctic Sanderlings are vaguely 
known. Sanderlings ringed (or recovered) in South 
Africa, presumed to be of Siberian origin, have been 
recovered (or ringed) in spring around the North, 
Mediterranean and Caspian seas (Summers et al. 
1987a), suggesting a spring migration on a broad 
front, alternatively along several routes. A recent 
evaluation shows that ringed Sanderlings recovered 
in Iceland, assumed to be Nearctic birds, were found 
in winter from the British Isles south to Ghana, in 
western Africa (Gudmundsson & Lindstrom 1992). 
Thus, it is likely that the Palaearctic and Nearctic 
populations sometimes overlap during migration. In 
the New World, a considerable heterogeneity in the 
migration routes taken by Sanderlings has been 
reported (Myers et al. 1990). 

The Little Stint breeds solely in the Palaearctic 
Region, from northern Norway in the west to New 
Siberian Islands in the east. The wintering area is 
extensive, stretching from the Mediterranean and 
the Middle East down to South Africa (Cramp & 
Simmons 1983). Ringing recoveries in spring show 
that Little Stints wintering in southern Africa mi­
grate along the Rift Valley in East Africa, and then 
continue over the Caspian Sea area (Summers & 
Waltner 1979). Stints wintering in western Africa 
and around the Mediterranean Sea have been sug­
gested to migrate northeastwards on a broad front 
over the Sahara, and the Mediterranean, Black and 
Caspian seas (Cramp & Simmons 1983). 

The main breeding area of the Curlew Sandpiper 
extends from the Taimyr peninsula in the west to the 
Indigirka River in the east (Cramp & Simmons 
1983). The chief wintering areas are situated in 
western and southern Africa, respectively (Smit & 
Piersma 1989). In spring, Curlew Sandpipers win­
tering in southern and eastern Africa migrate mainly 
over the Caspian or Black Sea regions, whereas 
birds wintering in western Africa are known to 
migrate over the Sahara, and cross the Mediterrane-
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Fig. 1. Regional report areas of Sweden and geographical 
names mentioned in the text. Provinces and report regions are 
written in upper-case letters. The solid line stretching from 
northern HaIl and eastward, via Lake Vtittern, to the Lake 
Mtilaren Region divides Sweden into a southern (S) and a 
northern (N) part. This division stems from revealed differen­
ces in flyway patterns of Nearctic and Siberian Knots (Blom­
qvist & Lindstrom 1992). Inset map shows the position of 
Sweden in northwestern Europe. 

Regionala rapportomraden i Sverige samt geografiska namn 
Ilamnda i textel1. Landskap och rapportomraden som O/n­

namns ar skrivna med versala Den heldragna linjen fran 
norra Halland i vaster till Malaren i oster delar Sverige i en 
sydlig (S) och ell nordlig del (N) . Denna uppdelning hiirror 
franfunna skillnader iflygrutterna hos nearktiska och sibiris­
ka kustsnappor (Blomqvist & Lindstrom 1992). 



an basin, reaching their breeding grounds via a 
stopover in the Black Sea area (Elliott et al. 1976, 
Wilson et al. 1980, Gromadzka 1985). 

Data collection 

The data sets of the present study cover the whole of 
Sweden, and originate chiefly from three sources: 
(1) replies to inquires sent to the regional report 
committees of the Swedish Ornithological Society, 
(2) direct communication with certain observers or 
observatories, and (3) literature search in mainly 
local bulletins. Observations include reports up to 
1991 (for some areas also 1992). 

We received replies from all 30 regional report 
committees of the country (Fig. 1). These commit­
tees compile records voluntarily reported by orni­
thologists. Since the Sanderling, Little Stint and 
Curlew Sandpiper are not commonly found during 
spring in Sweden, they have been on the reporting 
lists of all the regional committees, with the excep­
tion of a few years for Oland, and for Little Stint 
in northern Halland and BohusHin in 1987-1988. 
As far as Oland is concerned, reports from Ottenby 
(a major observation site for waders) are available 
for all years. Hence, we believe that a large 
proportion of all observations made until the begin­
ning of the 1990s are included in the data set. 
Observations through 20 June were included. Doubt­
ful records were scrutinized, but very few were 
finally excluded. Birds staying for several days 
were entered with mid-date. When presenting the 
regional distribution of observations, the extensive 
report region of Norrbotten was split into Norrbot­
ten and North Lapland (Fig. 1), in order to separate 
coastal and inland observations. It should be noted, 
that the number of ornithologists active in northern 
Sweden is lower, particularily inland, than in south­
ern Sweden. 

Results 

Almost all records referred to birds observed in 
coastal marine areas. In winter, only three records of 
Sanderling (3 birds) were reported, all from the 
province of Scania (January and February). From 
March to April, there were 13 records of Sanderling 
(23 birds) in Scania, Halland and Oland. The first 
Little Stints (single birds) were seen on 10 March 
(Halland) and 15 March (Scania). FromApril, a total 
of 11 stints were reported from Scania, Halland and 
Oland, plus one bird on 29 April in Halsingland. The 
first Curlew Sandpiper was recorded on 14 Aplil 
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Fig. 2. Number of Sanderlings Calidris alba, Little Stints C. 
l11inuta and Curlew Sandpipers C. ferruginea per three-day 
period, observed 1 May-20 June, in Sweden. 

Antalet sandldpare Calidris alba, sl11Gsnappor C. minuta oeh 
spovsniippor C. ferruginea observerade per tredagarsperiod, 
under tiden 1 l11aj-20 juni, i Sverige. 

(Oland), and only 5 birds were seen before 1 May 
(Scania, Blekinge, Oland and Gotland). 

In May and June, more Sanderlings (n=1939) and 
Little Stints (n= 1851) than Curlew Sandpipers 
(n=674) were observed. The pattern of spring records 
was unimodal for all three species (Fig. 2). The 
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Fig. 3. Number of flocks of different sizes of Sanderling 
Calidris alba, Little Stint C. minufa and Curlew Sandpiper C. 
jerruginea, recorded 1 May-20 June, in Sweden. 

Anfale f flockar av olika sforlek hos sandlOpare Calidris alba, 
sl11Gsniippa C. minuta och spovsniippa C. ferruginea obser­
verade under perioden 1 maj-20 juni i Sverige. 

Sanderlings showed a distinct peak between 29 
May and 3 June (53 % of all individuals in these six 
days) , implying a concentrated passage over Swe­
den. The overall distribution was skewed to the 
early dates, with the median date on 29 May. Little 
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Fig. 4. Number of individuals appearing in different flock 
sizes of Sanderling Calidris alba, Little Stint C. minufa and 
Curlew Sandpiper c.jerruginea, recorded 1 May-20 June, in 
Sweden. 

Sammanlagda anfalef individer i flockar av olika sforlekar 
hos sandlopare Calidris alba, smGsniippa C. minuta och spov­
sniippa C. ferruginea observerade under perioden 1 maj-20 
juni i Sverige. 

Stints occurred rather normally distributed around 
a median date of 24 May. The migration of Curlew 
Sandpipers culminated in the period of 31 May-2 
June. As in the Sanderling, the overall distribution 
was skewed to early dates, resulting in a median 
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Fig. 5. Geographical distribution of Sanderling Calidris alba , Little Stint C. l11inufa and Curlew Sandpiper C. jerruginea, 
observed 1 May-20 June, in Sweden. 

Den geografiska jdrdelningen av observerade sandldpare Calidris alba, sl11Gsnappa C. minuta och spovsnappa C. ferruginea 
under perioden 1 l11aj-20 juni i Sverige. 

passage of 25 May. In all species, few birds were 
seen after 5 June. 

In all three species, most records were observa­
tions of single birds (Fig. 3). However, in the Sand­
erling only 28% of the total number referred to 
observations of 1-5 individuals, whereas flocks of 
20 birds or more made up a considerable proportion 
(40%) of all birds seen (Fig. 4). The six largest flocks 
of Sanderling (200, 90, 75, 50, 50 and 45 birds) were 
observed in the provinces of Scania, Halland and 
Oland (Roos 1976, Wirdheim 1985, Gustavsson et 
al. 1990). Of all Sanderlings, 73% were recorded in 
Scania and Halland, and 17% on Oland. 

The main proportion of Little Stints and Curlew 
Sandpipers recorded (61 % and 74%, respectively) 
were single birds or flocks of 2-5 individuals (Fig. 
4). Flocks of 25 Little Stints or more were reported 
only six times (25, 26, 29, 30, 30 and 44 birds), all at 

the west coast. Of the Little Stints, 53% were ob­
served in Halland and Scania, and 5% on Oland. In 
the Curlew Sandpiper, only three flocks had more 
than 10 birds. These flocks (50, 19 and 11 individu­
als) were from the west coast. The two biggest flocks 
referred to roosting birds in northern Halland (S. 
Swedberg pers . comm.). Of the Curlew Sandpipers, 
64% were observed in Halland and Scania, and 10% 
on Oland. 

There were differences in the geographical distri­
bution of Sanderling, Little Stint and Curlew Sand­
piper. Of the Sanderlings (Fig. 5) recorded in May 
and June, 96% were observed south of a line stretch­
ing from northern Halland eastward, via Lake Viit­
tern, to the Lake Miilaren Region (Fig. 1). In the 
Little Stint (Fig. 5), the proportion was 68%, and in 
the Curlew Sandpiper 83% (Fig. 5) . These inter­
specific differences were statistically significant 
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(X2(2)= 537, p<O.OOl) . For Sanderling and Little Stint 
there were no significant differences between the 
time of migration in the southern and northern re­
gion (Fig. 1); median dates for Sanderling were 30 
and 29 May (Mann-Whitney U-test, U=63,764.5, 
p=0.719), and for Little Stint they coincide on 24 
May. However, the Curlew Sandpipers occurred 
significantly earlier in northern than in southern 
Sweden; median dates being 22 and 26 May, respec­
tively (U=37,511.5, p=0.003). 

Discussion 

The Sanderling, Little Stint and Curlew Sandpiper 
are all relatively easy to identify in spring. Since they 
are of similar size, the probability that they are 
recorded should be comparable, especially since 
most birds reported were seen on the ground. Hence, 
we feel confident that the observed differences in 
temporal and spatial distribution between the spe­
cies in Sweden reflect true differences. 

Occurrence in general 

The observed numbers and flock sizes of the Sand­
erling, Little Stint and Curlew Sandpiper (Figs. 2-4) 
were much lower than those reported for the Knot in 
Sweden. More than 55,000 Knots and single flocks 
of up to 5000 individuals were recorded (Blomqvist 
& Lindstrom 1992). This difference may be due to 
the Knot being a more conspicious bird, but may also 
be the result of smaller numbers of Sanderlings, 
Little Stints and Curlew Sandpipers passing Sweden 
in spring. The latter explanation appears to be the 
most likely one. 

The 1.2 millions Knots estimated to winter along 
the East Atlantic greatly exceeds the numbers of 
Sanderlings (123,000 birds), Little Stints (175,000 
birds) and Curlew Sandpipers (421,000 birds) in the 
same area (Smit & Piersma 1989). However, there is 
no positive relationship between the winter popula­
tion size of the Sanderling, Little Stint and Curlew 
Sandpiper and the number of birds observed in 
Sweden during spring. Indeed, the Sanderling, with 
the smallest population and the largest latitudinal 
extension in winter, was recorded most frequently 
(Fig. 2). This suggests that the different occurrence 
of the three species in Sweden is primary related to 
other factors, for instance, that they breed or winter 
in different areas, or that they follow different migra­
tion routes . 

That the median dates of passage were similar in 
northern and southern Sweden for Sanderling and 
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Little Stint implies that the birds pass from staging 
sites farther to the south or west and make no regular 
stopovers within the country for further feeding and 
fattening . If the latter is true, a later median date of 
passage would have been found in northern Sweden, 
at least for the Little Stint (see below). In contrast, 
Curlew Sandpipers appeared on average earlier in 
northern than in southern Sweden (for further dis­
cussion, see section about Curlew Sandpiper). 

When compared to the Knot, an interesting differ­
ence emerges in the geographical occurrence of 
Sanderling, Little Stint and Curlew Sandpiper in 
Sweden. Ahigh percentage of the Sanderlings (73 %), 
Little Stints (53%) and Curlew Sandpipers (64 %), 
were seen in the provinces of Scania and Halland 
(southwestern Sweden), but fairly few (only 5-17 
%) on Oland (in the southeast) , whereas 71 % ofthe 
Knots were observed on Oland (Blomqvist & Lind­
strom 1992). The reason for these geographical 
differences is not clear. 

Sanderling 

The geographical distribution of Sanderlings resem­
bles that of the Siberian Knots (Blomqvist & Lind­
strom 1992). The predominance of Sanderling ob­
servations (96%) in the southern part of Sweden 
suggests that few birds migrate up along the country. 
Spring staging sites of Sanderling similar to those of 
Nearctic Knot (Strann 1990, 1991, Blomqvist 1991) 
are not known in northern Norway (K. -B. Strann 
pers. comm.). 

Our data suggest that the great majority of Sand­
erlings observed in spring in Sweden are bound 
northeastward, following a constant compass (rhumb 
line) course from the North Sea area towards their 
breeding areas in Siberia, as do Knots (Gudmunds­
son 1994). At least two flocks of 50 and 40 Sander­
lings (3 June 1979) have, indeed, been observed 
flying eastward in Halland (Wirdheim 1985). The 
seasonal timing, with a pronounced peak between 29 
May and 3 June (Fig. 2), matches peak occurrences 
of Sanderling in the Wadden Sea, as reported from 
the Netherlands (Camphuysen & van Dijk 1983, 
Smit 1984, Meltofte et al. 1994), Germany and 
Denmark (Meltofte 1993, Meltofte et al. 1994), 
suggesting a Siberian destination for all these birds . 

In addition to the concentration of sightings to 
southern Sweden (Fig. 5), there are other parallels 
between Sanderling and Siberian Knot. In both 
species, the main passage is concentrated in a short 
period (Fig. 2), and sometimes involves relatively 
large flocks (Fig. 4) . However, despite heading for 



the same general breeding areas, the median date of 
passage for Sanderling, 29 May, is about 10 days 
earlier than for the Knot, 8 June (Blomqvist & 
Lindstrom 1992). 

Nearctic Sanderlings staging in Iceland in spring 
have been reported to pass northward between 24 
May and 4 June, with the 25 and 30 May being the 
peak days of departure (Gudmundsson & Lindstrom 
1992). This is earlier than the peak migration be­
tween 29 May and 3 June ofPalaearctic Sanderlings 
over Sweden. Such a difference in the timing of 
migration between Nearctic and Palaearctic Sander­
lings is in agreement with what is previously noted, 
based on reports from breeding areas (Ferdinand 
1953). Also, among Knots the Nearctic population 
departs earlier on their final flight to the breeding 
grounds, viz. 25 May -1 June from Iceland (Wilson 
1981, Alerstam et al. 1990), than the Siberian popu­
lation, which departs in the beginning of June from 
staging sites at the Wadden Sea (Dick et al 1987, 
Prokosch et al. 1988). Also, large numbers of pass­
ing Knots have been reported from Sweden 
(Blomqvist & Lindstrom 1992, Gudmundsson 1994) 
and Finland (Dick et al. 1987, Pettay 1995) in the 
first and second weeks of June. 

Little Stint 

In contrast to the Sanderling and Knot, no major 
staging sites of the Little Stint are known in the 
North Sea area, and sightings are sparse (Busche 
1980, Prater 1981, SOVON 1987, Meltofte 1993, 
Meltofte et al. 1994). This may explain the lack of a 
prominent peak (cf. Sanderling) and why very few 
large flocks were observed in Sweden. 

The Little Stint deviates from the other species 
reported here by also breeding in northern Norway 
(Hilden 1978, Schmidt 1988, Summers et al. 1989, 
Frantzen et al. 1991) and northwestern Russia (Un­
derhill et al. 1995). These stints can be expected to 
migrate through western Europe and pass over north­
ern Sweden in spring (Fig. 5), unless they take a long 
detour over eastern Europe or belong to those birds 
wintering (cf. Smit 1986, Summers et al. 1987b) 
along the Mediterranean and East African flyways 
(sensu Smit & Piersma 1989). Three independent 
data sets, (1) recent records from Mauritania (Zwarts 
& Piersma 1990), (2) observations of more than 15 
birds in a single day in spring at Pori in western 
Finland (Lilja 1964, Kaukola & Lilja 1972), and (3) 
the present Swedish data set, demonstrate the exist­
ence of a small, but regular, northward spring migra­
tion of Little Stints up along the East Atlantic Fly-

way. However, an unknown proportion of the stints 
in Sweden, chiefly those found in the southern part 
of the country (Fig. 5), were probably bound for 
breeding areas farther east in Siberia, in parallel with 
Sanderling, Knot (mentioned above) and Curlew 
Sandpiper (see below). 

Curlew Sandpiper 

The spring migration pattern of Curlew Sandpiper 
over Sweden appears intermediate between those of 
Sanderling and Little Stint, although lower numbers 
are seen. The geographical distribution pattern, with 
most birds seen in southern Sweden, resembles that 
of Sanderling (Fig. 5), whereas the numerical occur­
rence, with a dominance of single birds or small 
parties, is more like that of the Little Stint (Fig. 3). 
No major spring staging sites for Curlew Sandpiper 
are known from the North Sea area, and few birds are 
recorded (Busche 1980, Prater 1981, SOVON 1987, 
Meltofte 1993, Meltofte et al. 1994). Since the 
Curlew Sandpiper is not known to breed regularly 
west of Taimyr (Rogacheva 1992), and the main 
migration route in spring passes over the Middle 
East and east Europe (Elliott et al. 1976, Wilson et al. 
1980), the few Curlew Sandpipers seen in Sweden 
(Fig. 2) and Finland (Lilja 1964, Kaukola & Lilja 
1972, Solonen 1985) probably belong to the north­
westernmost fringe of a heavy migration taking 
place farther east. 

Curlew Sandpipers differed in one aspect from the 
other two species treated here: They appeared on 
average earlier in northern than in southern Sweden. 
This is similar to the pattern found in Knots 
(Blomqvist & LindstromI992). However, the differ­
ence was as much as 23 days in Knots, but only 4 
days in Curlew Sandpipers. In the Knots, the differ­
ence could be related to the presence of two different 
popUlations, with the Nearctic subspecies islandica 
passing northern Sweden in mid-May on their way 
to stopover sites in northern Norway. No such sites 
are known for Curlew Sandpipers (K.-B. Strann 
pel's. comm.). At present, we do not have a good 
explanation for the different timing of migration in 
northern and southern Sweden. 

Outlook 

The Sanderling deviates from the Little Stint and 
Curlew Sandpiper by also wintering in coastal ma­
rine areas of Northwest Europe (Cramp & Simmons 
1983, Smit & Piersma 1989). Hitherto, it is vaguely 
known how the Nearctic and Palaearctic Sanderling 
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populations are distributed in winter and during 
migration along the EastAtlantic Flyway (Summers 
et al. 1987 a, Smit & Piersma 1989, Gudmundsson & 
Lindstrom 1992). Today, we cannot say from which 
winter areas the Sanderlings that pass Sweden in 
spring come. A recent compilation of data from the 
Wadden Sea suggests that a large proportion of the 
Siberian Sanderlings found along the East Atlantic 
Flyway migrate northward up the Continetal sea­
board of Northwest Europe, before departing for the 
breeding grounds in the east (Meltofte et al. 1994). 

Counts of the Little Stint and Curlew Sandpiper in 
the central and eastern Mediterranean region, i.e. in 
Tunisia (Spiekrnan et al. 1993), Malta (Berk & Have 
1990), northeastern Greece (Nobel et al. 1990), 
southern and central Turkey (Cronau 1988, Have et 
al. 1989, Schekkerman & Roomen 1993) and Israel 
(Keijl et al. 1992), suggest a culmination of the 
spring passages in the first or second week of May. 
This is roughly two to three weeks earlier than what 
is recorded in Sweden (Fig. 2). Reasonably, the more 
northern geographical position of Sweden, and a 
longer transit route for Little Stints and Curlew 
Sandpipers following the East Atlantic Flyway, are 
two factors which might cause a later passage. 

If Little Stints and Curlew Sandpipers depart from 
stopover areas around the western Mediterranean 
already in the first half of May, for a direct flight to 
the breeding haunts in Siberia, this would be too 
early, however, since then the breeding grounds are 
still covered by much snow (Uspenskii 1984, Cher­
nov 1985, see also Portenko 1959, Dijk & Venema 
1993). Presumably, these birds are heading for clos­
er stopover areas, for instance, in Hungary (Beretzk 
et al. 1967, 1973) and particularly in the region of the 
Black, Azov and Caspian seas (Cramp & Simmons 
1983, see also Po slaw ski 1968, Gromadzka 1985, 
Berk & Have 1990, Chernichko et al. 1991, Hustings 
et al. 1993, Winden et al. 1993). Further search for 
stopover areas up along the Mediterranean Flyway 
may shed new light on the final stages of their spring 
migration. In the Little Stint and Curlew Sandpiper, 
it is previously known that trans-African flights en 
route mainly for Siberia predominate (Elliott et al. 
1976, Wilson et al. 1980, Cramp & Simmons 1983). 
The present study demonstrates regular but sparse 
return movements also over northwestern Europe of 
these two species . 
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Sammanfattning 

Vi'llflyttningen hos sandlOpare Calidris alba, sma­
sniippa C. minuta oeh spovsniippa C. ferruginea 
over Sverige 

Mfmga vadare som haekar pa den arktiska tundran 
fOljer speeiella flygrutter ("flyways") pa sin fard 
mellan sommar- oeh vinterkvarter (se arbeten i Da­
vidson & Pienkowski 1987, Boyd & Pirot 1989). 
Sverige ligger pa den val frekventerade rutt som 
fOljer ostra Atlantkusten (piersma m.fl. 1987, Smit 
& Piersma 1989). Med sin storlek oeh sitt geografis­
ka lage, utstraekt 156 mil i nord-sydlig riktning 
langs Skandinaviska halvon, ar Sverige ett lampligt 
ormade for studier av vissa flyttningsmonster. Dar­
till finns de regionala rapportkommitteerna (rrk) , 
som landets ornitologer regelbundet fOrser med upp­
gifter. Med hjalp av uppgifter i rrk-arkiv finns bland 
annat intressanta mojlighet till nationella analyser 
av arter som upptrader mindre tall'ikt, men anda inte 
ar utpraglat sallsynta. 

Under hostflyttningen rastar stora mangder arktis­
ka vadare pa lampliga lokaler runt om i Sverige 
(SOF 1990). Varflyttningen ar inte lika pataglig oeh 
dessutom myeket sarme belagd i litteraturen. Hittills 
har varflyttningen av arktiska vadare over Sverige 
endast analyserats fOr kustsnappa Calidris eanutus 
(Blomqvist & Lindstrom 1992). I fOreliggande upp­
sats beskriver vi darfor varflyttningens forlopp fOr 
ytterligare tre tundrahaekande arter, narnligen sand­
lOpare C. alba, smasnappa, C. ,ninuta oeh spovsnap­
pa C. ferruginea, oeh ger j arnforande u tbliekar kring 
vad som ar kant om dessa atters varflyttning i andra 
delat' av Vastpalaearktis. 



Material och metoder 

Arternas utbrednirlg och flyttning 

SandlOparen hackar i hogarktisk tundramiljo, bade i 
Gamla och Nya Varlden (Cramp & Simmons 1983). 
Pa Yin tern fOrekommer den bl. a. langs ostra Atlant­
kusten, fran Sydafrika i soder till stranderna runt 
Nordsjon i non (Evans 1986, Meltofte m.fl. 1993). 
SandlOparen ses sallan pa vintern i Ostersjoornradet 
(Schlenker 1970, SOF 1990). 

SandlOparens flyttningsvagar i Gamla Varlden ar 
relati vt daligt kanda. Ringaterfynd har visat att sand­
lOpare som overvintrat i Sydafrika, vilka kan fOrmo­
das vara av sibiriskt ursprung, forekommer pa varen 
saval i Nordsjoomradet, som runt Medelhavet och 
vid Kaspiska havet (Summers m.flI987a) . SandlO­
pare som passerar Island pa varen, vilka med all 
sakerhet ar pa vag mot gronlandska hackningsplat­
ser, har patraffats overvintrande fran England i non 
till Ghana i soder (Gudmundsson & Lindstrom 1992). 
De sandlOpare som upptrader langs Atlantkusten har 
saledes vitt skilda ursprung. 

Smasnappan hackar enbart pa Gamla Varldens 
kalfjall och tundror, fran nona Norge i vaster till 
Nysibiriska oarna i oster. Den overvintrar i ett vid­
strackt ornrade, fran Medelhavet och Mellersta Ost­
ern ner till Sydafrika (Cramp & Simmons 1983). 
Smasnappor som overvintrat i sodraAfrika flyttar pa 
varen over ostra Afrika och Kaspiska havet mot 
Sibirien (Summers & Waltner 1979), under det att de 
som uppehallit sig i vastraAfrika fOrst korsar Sahara 
(Cramp & Simmons 1983). 

Spovsnappan, vilken hackar pa Tajmyr-halvon 
och osterut till floden Indigirka i ostra Sibirien 
(Cramp & Simmons 1983), overvintrar framst i 
vastra och sodra Afrika (Smit & Piersma 1989). 
Flyttningsvagarna liknar i stora drag smasnappans 
(Elliott m.fl . 1976, Wilson m.fl . 1980) . 

Insamling av data 

Vara data harstammar frarnfor alIt fran svar pa 
fOrfragningar hos landets 30 nk, men ocksa fran 
direkta kontakter med vissa observatorer och fagel ­
stationer, samt litteratursokning i nationella och 
regionala tidsbifter. Observationer till och med 
1991 har tagits med (for nagra ornraden aven 1992). 

Vi har erhallit data fran landets alIa nk (Fig. 1). 
Varobservationer av de tre arterna hal' genomgaen­
de varit fOremal fOr nk-registrering, forutom for 
nagra ar pa Oland da arterna inte funnits med pa 
rapportlistorna. Vad galler Oland har vi ocksa erhal­
lit uppgifter fran Ottenby (Ottenby fagelstations 

dagbok), en plats som normalt star fOr en stor del 
av de Olandska vadarobservationerna. Dessutom 
har spontan rapportering av stone ansamlingar pa 
Oland fOrekommit. I norra Halland och Bohuslan 
begarde nk inte in uppgifter om smasnappa under 
aren 1987-1988. Sammantaget tror vi dock att en 
overvagande del av de i Sverige gjorda varobserva­
tionerna av sandlOpare, smasnappa och spovsnappa 
kommit till var kannedom, och ingar i nu redovisa­
de arbete. 

Observationer fran 1 maj till och med 20 juni har 
raknats som varstrackande faglar, medan de fran 
tidigare delar av aret har behandlats separat. Tvek­
samma observationer har granskats speciellt noga, 
men endast nagra fa hal' uteslutits. For faglar som 
stannat mer an en dag har vi anvant genomsnittsda­
tum. Rapportregionen Norrbotten har vid datapre­
sentationen delats upp i Norrbotten och Nona Lapp­
land (Fig. 1), fOr att kunna sarskilja kust- och in­
landsobservationer. Det skall noteras att den ornito­
logiska aktiviteten ar betydligt lagre i Non"land an i 
sodra Sverige, men det ar oklart hur detta paverkar 
fOrdelningen av fynden hos en enskild art. Likval 
bor den geografiska fOrdelningen hos en art val 
kunna jarnforas med den hos en annan. 

Resultat 

Nastan alIa observationer har gjorts pa kustnara 
lokaler. Vintertid (januari-februari) ar det endast 
sandlopare som observerats i Sverige; tre observa­
tioner av enstaka individer fran Skane. I mars-april 
gjordes 13 observationer av sandlopare (23 faglar) i 
Skane, Halland och pa Oland. De tidigaste sma­
snapporna (ensamma faglar) sags 10 mars i Halland 
och 15 mars i Skane. I april sags 11 smasnappor i 
Skane, Halland och pa Oland, samt en i Halsingland 
29 april. Den tidigaste spovsnappan sags 14 april pa 
Oland, och endast fern faglar har observerats fOre 1 
maj. 

Under maj och juni sags fler sandlOpare (1939 
stycken) och smasnappor (1851) an spovsnappor 
(674). Hos alIa tre arterna fanns bara en stracktopp 
(Fig. 2). En stor del av sandlOparna (53%) passerar 
Sverige under en distinkt stracktopp 29 maj-3 juni. 
Mediandatum, den dag nar half ten av faglarna pas­
serat, var 29 maj . Smasnappornas strack var jamnare 
fOrdelat over perioden, med mediandatum 24 maj. 
Spovsnappans passage kulminerade i skiftet maj­
juni, medan mediandatumet infOll nagot tidigare, 25 
maj . Endast nagra fa individer av de tre arterna sags 
efter 5 juni. 
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Hos alIa tre arterna var den vanligaste observatio­
nen ensamma Higlar (Fig. 3). Hos sandlOparen ar 
28 % a v indi viderna iakttagna som 1-5 faglar, medan 
40% upptradde i floekar om minst 20 individer (Fig. 
4) . De sex stbrsta floekarna sags alIa pa vastkusten 
oeh inneho1l200, 90, 75, 50, 50 respektive 45 faglar. 
Av sandlOparna sags 73% i Skane oeh Halland, samt 
17 % pa Oland. 

Huvuddelen av smasnapporna oeh spovsnapporna, 
61 % respektive 74%, ariakttagna som 1-5 individer 
(Fig. 4). De stbrsta smasnappefloekarna, som ut­
gjordes av 44,30,30,29,26 respektive 25 individer, 
sags alIa pa vastkusten. Halland oeh Skane svarade 
for 53% av alIa observerade individer, medan 5% 
sags pa Oland. De stbrsta floekarna av spovsnappor 
bestod av 50, 19 respektive 11 individer. De tva 
stbrsta floekarna var rastare i norra Halland. Totalt 
observerades 64% av spovsnapporna i Halland oeh 
Skane, medan endast 10% iakttogs pa Oland. 

Den geografiska fordelningen av fynden skilde 
sig mellan de tre arterna. Sa manga som 96% av 
sandlOparna sags i sodra delen av Sverige (Fig. 5; fOr 
uppdelning av landet i en sydlig oeh en nordlig del 
se Fig. 1). Hos smasnappan oeh spovsnappan var 
motsvarande andel 68% respektive 83% (Fig. 5) . 
Mediandatum fOr varflyttningen over sodra respek­
tive norra delen av Sverige ski Ide sig inte statistiskt 
at hos sandlOparen (30 respektive 29 maj) eller 
smasnappan (30 maj i bada delarna av landet) . 
Daremot upptradde spovsnappan signifikant tidiga­
re i norra (22 maj) an i sodra delen av Sverige (26 
maj). 

Diskussion 

De tre arter som har behandlas ar alIa relati vt enkla 
att identifiera pa varen. De ar ungefar av samma 
stodek, vilket bor gora mojligheten att upptaeka 
dem jamfodig, sarskilt eftersom flertalet observa­
tioner galler faglar pa marken. Vi tror darfor att de 
funna skillnaderna i arternas fOrekomst i tid oeh rum 
i Sverige aterspeglar reella fOrhallanden. 

Generella upptrddanden i Sverige 

De tre arterna upptradde i betydligt lagre antal oeh i 
mindre floekar an vad som observerats hos kust­
snappa. Mer an 55.000 kllstsnappor har rapporterats 
fran Sverige pa varrlyttningen, med floekar pa upp 
till 5000 individer (Blomqvist & Lindstrom 1992). 
Skillnaden beror troligen pa det enkla faktum att ett 
betydligt stbrre antal kustsnappor an sandlopare, 
smasnappor eller spovsnappor passerar Sverige pa 
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varen. Ungefar 1,2 miljoner kustsnappor har upp­
skattats overvintra langs Atlantens kuster, medan 
siffrorna fOr sandlOpare (123.000), smasnappa 
(175 .000) oeh spovsnappa (421.000) ar betydligt 
lagre (Smit & Piersma 1989). Det skall oeksa note­
ras att proportionen mellan fOrekomsten i Sverige 
oeh de overvintrande populationernas stodek ar 
omvand hos de tre mindre vadararterna. Den relativt 
sett fataliga sandlOparen ses i stbrst antal i Sverige, 
medan den talrikare spovsnappan ses i minst an tal. 
Orsaken till dessa skillnader kan troligen tillskrivas 
olika flyttningsvagar hos arterna. 

Tidsmassigt upptradde faglarna inom respektive 
art relativt samtidigt i sodra oeh norra delen av 
Sverige. Detta tyder pa att de flyttar snabbt genom 
landet, fran fOdo- oeh fettupplagringsplatser belag­
na vaster eller soder om Sverige. Nagra reguljara 
rastplatser dfu: vadarna stannar upp fOr att lagra 
energi ar heller inte kanda i Sverige. VarfOr spov­
snappan i snitt patraffats nagot tidigare (4 dagar) i 
norra an i sodra delen av Sverige har vi for narvaran­
de ingen god forklaring till. Kustsnappan uppvisar 
ett liknande, men mer uttalat monster (23 dagar 
tidigare i norr). I kustsnappans fall beror skillnaden 
pa att tva skilda populationer, nearktiska respektive 
palaearktiska faglar, upptrader i Sverige (Blomqvist 
1991, Blomqvist & Lindstrom 1992). Motsvarande 
fOrekommer inte hos spovsnappa. 

Aven en geografiskjamforelse mellan observatio­
ner av kustsnappa oeh de tre mindre vadararterna i 
Sverige visar pa skilda fOrdelningsmonster. En bety­
dande del av sandloparna (73%), smasnapporna 
(53%) oeh spovsnapporna (64%) har observerats i 
Halland oeh Skane, medan endast 5-17% ar iakttag­
na pa Oland. For kustsnappan ar daremot hela 71 % 
av faglarna rapporterade fran Oland (Blomqvist & 
Lindstrom 1992). Orsaken till dessa skillnader ar 
annu oklar. 

Sandldpare 

SandlOparens geografiska upptradande i Sverige om 
varen paminner om kustsnappans (Blomqvist & 
Lindstrom 1992), eftersom nastan alIa faglar (96%) 
setts i sodra delen av Sverige (Fig. 5). Det stora 
flertalet sandlOpare ar troligen pa vag med konstant 
kompasskurs fran rastplatser i Nordsjoomradet till 
haekningsomradena i Sibirien, likt de palaearktiska 
kustsnapporna (Gudmundsson 1994) . Den framtra­
dande straektoppen mellan 29 maj oeh 3 juni (Fig. 2) 
stammer val overens med upptradandet pa kontinen­
tala nordsjokusten, dar faglarna sannolikt rastar in­
nan de passerar Sverige. Trots att sandlOparna oeh 



kustsnapporna troligen ar pa vag till ungefar samma 
hackningsonu"aden i Sibirien, passerar sandlOparna 
ungefar 10 dagar (29 maj) tidigare an kustsnapporna 
(8 juni) (Blomqvist & Lindstrom 1992). Orsaken till 
denna skillnad ar obekant. De sandlOpare som rastar 
pa Island pa varen flyttar mot sina hackningsonu"a­
den pa Gronland framfor allt mellan 25 och 30 maj 
(Gudmundsson & Lindstrom 1992), alltsa tidigare 
an de sibiriska artfrander som flyttar over Sverige. 

Snulsndppa 

Till skillnad fran sandlOpare och kustsnappa finns 
inga kanda ansamlingsplatser fOr smasnappa i N ord­
sjoonu"adet, och arten rapporteras endast i laga an tal 
(Mel tofte m.fl. 1994). Detta arerspeglas aven i Sverige 
av att en distinkt strackpassage saknas (Fig. 2), samt 
att storre flockar ar sallsynt fOrekommande (Fig. 3) . 
Smasnappan skiljer sig fran sandlOparen och spov­
snappan genom att hacka sa nara som i norra Norge 
(Frantzen m.fl. 1991) och nordvastra Ryssland (Un­
derhill m.fl. 1995), vilket kan fOrklara den relativt 
god a forekomsten i norra delen av Sverige (Fig. 5). 
Observationer fran Mauritanien (Zwarts & Piersma 
1990) och Finland (Lilja 1964, Kaukola & Lilja 
1972), samt data som vi presenterar har, visar att ett 
regelbundet, men sparsamt, strack av smasnappor 
fOrekommer langs astra Atlanten. En obekant an del 
av de smasnappor som passerar Sverige pa varen, 
framfor allt over Sydsverige, tillhor dock troligen 
den norra ytterkanten av det kraftigare strack som 
gar over ostra Europa mot hackningsplatserna i 
Sibirien. 

Spovsndppa 

Spovsnappans flyttningsmonster ar ett mellanting 
mellan sandlOparens och smasnappans, aven om 
spovsnappan upptraderfaraligare. Majoriteten spov­
snappor har likt sandlOparen setts i sodra del en av 
Sverige (Fig. 5), medan den tidsmassiga fOrdelning­
en, utan nagon distinkt stracktopp (Fig. 2) och de 

vanligtvis sma flockarna (Fig. 3), mest parninner om 
smasnappans. Inga rastplatser av vikt ar kanda fran 
Nordsjoonu"adet, och arten ses i ringa antal (Meltof­
te m.fl. 1994). Eftersom inga hackningsplatser ar 
kanda vaster om Tajmyr och det hu vudsakliga stracket 
gill: over Mellersta bstern och ostra Europa (Elliott 
m.fl. 1976, Wilson m.fl. 1980), tillhor de fa spov­
snapp or som ses pa varen i Sverige troligen den 
yttersta flanken av det kraftiga strack som fOrsiggar 
langre osterut. 

Utblick 

SandlOparen farekommer pa vintern fran Sydafrika 
i soder till Danmark i norr. Eftersom det inte ar kant 
var huvuddelen av de sibiriska sandlaparna uppe­
haIler sig pa vintern, vet vi inte heller varifran de 
faglar som passerar Sverige om varen har sin a vin­
terkvarter. I en nyligen presenterad analys av fOre­
komsten i Vadehavet har det havdats att de sibiriska 
sandlOparna fOljer Europas vastkust norrut innan de 
flyger mothackplatserna pa tundran (Mel tofte 1993). 

V arstracket av smasnappa och spovsnappa genom 
Medelhavsonu"adet och Mellersta bstern kulrnine­
rar i forsta eller andra veckan i maj. Detta ar tva till 
tre veckor tidigare an i Sverige. Rimligtvis kan 
skillnaden i passagetid atrninstone del vis hanfOras 
till Sveriges geografiskt mer nordliga lage. Sma­
snapp or och spovsnappor som flyttar fran Medel­
havsonu"adet redan i forsta halvan av maj mot sina 
hackningsplatser i Sibirien skulle emellertid ankom­
ma alltfOr tidigt om de flog direkt, eftersom hack­
platserna da fortfarande ar tackta av is och sno. 
Darfor ar det troligt att dessa faglar har ytterligare 
anhalter langs flyttningsvagarna, till exempel i rast­
onu"aden runt Svarta och Kaspiska haven. 

Det ar sedan tidigare kant att det huvudsakliga 
varstracket av smasnappa och spovsnappa gar over 
Afrika och astra Medelhavsomradet. Data fran 
Sverige visar nu att ett sparsamt men regelbundet 
strack av dessa bada arter aven forekommer over 
Nordvasteuropa. 
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Vi har nyligen beslutat att sjalva bli n1er aktiva pa ragelforskningens 
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Interrupted moult of adult Willow Warblers Phylloscopus trochilus 
during autumn migration through Sweden 

ANDERS HEDENSTROM, AKE LINDSTROM & JAN PETTERSSON 

----------------------------------- Abstract -----------------------------------
Among passerines a complete moult is carried out annual­
ly after breeding in the summer season or, in some 
long-distance mjgrants, after autumn migration in the 
winter season. A few species, such as the Willow Warbler 
Phylloscopus trochilus, show two complete annual moults. 
It is often observed that among Willow Warblers on au­
tumn rillgration passage a few individuals retain one or 
more old secondaries, hence the moult after breeding has 
been interrupted. We hypothesise that the frequency of 
birds showing moult interruption should increase with 
increasing breeding latitude due to the shorter time avail­
able for breeding and moult towards north. Further, we 
expected a higher incidence of moult interruption in fe­
males compared with males because females presumably 
are more involved in breeding activities. These hypotheses 
were explored with data on adult Willow Warblers collect-

ed at Swedish bird observatories during a nation-wide 
co-operation project concerning the migration of the Wil­
low Warbler. We found a positive correlation between the 
proportion of Willow Warblers with unmoulted secondar­
ies and latitude. The proportion of females with moult 
interruption was higher than in males, and among birds 
with remaining old secondaries females had more un­
moulted feathers than males. We found a rather high 
proportion of birds with interrupted moult at southern 
observatories, which we speculate may be associated with 
birds laying second clutches in some years. 

Anders Hedenstrom and Ake Lindstrom, Department of 
Ecology, Ecology Building, 5-22362 Lund, Sweden 
Jan Pettersson, Ottenby Bird Observatory, Pl. 1500, 
5-38065 Degerhamn, Sweden 
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Introduction 

Most passerine birds undergo a complete moult once 
a year, normally just after the breeding season while 
still being in the breeding area, but in some species 
it is postponed until the birds have reached the winter 
quarters (e.g. Jenni & Winkler 1994, Kjellen 1994, 
Holmgren & Hedenstrom 1995). Among the species 
belonging to the Palaearctic-African migration sys­
tem there is one unique species with respect to 
having two annual complete moults, namely the 
Willow Warbler Phylloseopus troehilus (Salomon­
sen 1945, Underhill et al. 1992). However, it has 
recunently been questioned whether the Willow 
Warbler really canies through two complete moults 
annually (e.g. Murton & Westwood 1977) and ad­
mittedly information is lacking about the moult for 
the most northern and eastern populations (Under­
hill et al. 1992). The northern populations presuma­
bly have less time to complete breeding and moult 
due to the short summers at northern latitudes. 

Consequently, we may assume that pairs laying 
replacement clutches after having lost the first clutch 
will either be forced to moult faster than usual or to 
stop the moult at a certain stage and start the south­
ward migration. Such birds will retain old and worn 
feathers during autumn migration . In this paper we 
report on the frequency and extent of such cases in 
adult Willow Warblers examined at Swedish bird 
observatories during autumn migration. 

There are two principally different types of moult 
intenuption. In suspended moult, the moult is subse­
quently resumed from the point at which it was 
stopped, while in arrested moult it subsequently 
starts at the normal site of initiation rather than at the 
point of interruption (Harper 1984). During passage 
migration it is unclear whether the birds have sus­
pended or atTested moult, and we will therefore 
simply refer to interrupted moult. 

In Sweden two subspecies of the Willow Warbler 
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Fig. 1. Bird observatories and trapping sites where data on 
adultmoultin Willow Warblers during autumn migration were 
collected.!' Ammarnas, 2. Haparanda Sandskar, 3. Annsjon, 
4 . Eggegrund, 5. Landsort, 6. Hornborgasjon , 7. Landsjon , 8. 
Nidingen, 9. Sundre, 10. Ottenby, 11. Jordberga, 12. Falsterbo. 
Geographical coordinates can be found in Table 1. 

Fage/stationer och !angstp/atser som sam/at in data om 
adulta /avsangares ruggning under hastflyttningen sam/ats 
in. 1. Ammarnds, 2. Haparanda SandskdJ; 3. AnnsjOn, 4. 
Eggegrund, 5. Landsort, 6. Hornbolgasjan, 7. Landsjan, 8. 
Nidingen, 9. Sundre, 10. Ottenby, 11. Jordberga, 12. Fa/ster­
boo Platsernas koordinater atelfinns i Tabe/l1. 

occur. In southern Sweden, up to about 60- 63°N the 
nominate P. t. troehi/us breeds. In northern Sweden 
itisreplaced by P. t. aeredula (e.g. Cramp 1992). The 
precise boundary between the two subspecies is 
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somewhat unclear. However, the southern subspe­
cies migrates south-west during autumn towards 
wintering areas in West Africa, while the northern 
subspecies migrates south or south-east towards 
wintering areas in East and South Africa (Heden­
strom & Pettersson 1987). 

Our hypothesis was that the frequency of un­
moulted flight feathers should increase with increas­
ing breeding latitude. Hence, we expected to ob­
serve more Willow Warblers with unmoulted flight 
feathers at northern observatories and at those sta­
tions mainly along the Swedish east coast, where the 
northern populations pass towards south-east (cf. 
Hedens trom & Pettersson 1987). Furthermore, since 
breeding is likely to impose greater stress in terms 
of time and energy on the female (cf. Tiainen 1981), 
we expected to find a higher incidence of interrupted 
moult among females compared to males. 

Methods 

The data presented in this paper were collected in a 
co-operation project among Swedish bird observa­
tories focusing on Willow Warbler migration (see 
Hedenstrom et al. 1989). Of special importance for 
the present analysis is that ringers were asked to 
carefully look for old, unmoulted flight feathers 
when examining adult birds. Special attention was 
given to the secondaries, which are the last feathers 
to be moulted in the normal moult sequence, and 
therefore in cases of interrupted moult, secondaries 
are the most likely feathers to be retained unmoult­
ed. The data were collected during the years 1988-
1990. During migration birds usually do not moult 
actively and the presence of old secondaries repre­
sent moult interruption. However, atAmmarnas and 
Annsjon (see Fig. 1) Willow Warblers both breed 
and moult and it is not easily decided whether a bird 
shows interrupted secondary moult or simply did not 
finish moult yet. This can only be decided at the end 
of the primary moult; we therefore only included 
birds with a primary moult score of at least 40 points 
when secondary moult is completed or interrupted 
(see Ginn & Melville 1983 for moult scoring). Sex 
was determined on the basis of wing length (Fonstad 
& Hogstad 1981) . To be on the safe side across the 
latitudinal span in this study we assigned birds of 
wing length of 69 mm or more to males and 66 mm 
or less to females (Hedenstrom & Pettersson 1984). 

For passage birds at coastal bird observatories the 
relevant breeding latitudes to be used in statistical 
comparisons were unkown. Therefore, we simply 
used the latitude of the trapping site as representati ve 



Table 1. Proportions of adult Willow Warblers with unmoulted (old) secondaries and the number of retained 
secondaries in those birds with at least one unmoulted secondary. Numbers within parentheses denote sample sizes. 

Proportioner adulta lOvsangare med oruggade armpennor och antalet oruggade pennor hos faglar med minst en 
oruggad penna. Siffror inol11 parentes anger antalet undersoktafaglal: 

Locality 
Plats 

Percentage Percentage Percentage 
Males Females All birds 
(n) (n) (n) 

No. old 
feathers 
Males 
(n) 

No. old No. old 
feathers feathers 
Females All birds 
(n) (n) 

Procent 
hanar 
(n) 

Procent 
honor 
(n) 

Procent 
allafaglar 
(n) 

Antal Antal Antal 
oruggade oruggade oruggade 
annpennor armpennor armpennor 
hanar honor allafaglar 
(n) (n) (11) 

Ammarnas 65.58 N 16.05 E 16 (19) 50 (10) 28 (29) 2.7 (3) 3.5 (5) 3.1 (8) 
Haparanda Sandskiir 65.34 N 23.46 E 73 (11) 61 (33) 64 (44) 2.4 (8) 2.2 (20) 2.3 (28) 
Annsjon 63.16 N 12.28 E 47 (17) 50 (30) 44 (110) 2.1 (8) 3.8 (15) 3.0 (49) 
Eggegrund 60.42 N 17.11 E 36 (64) 49 (63) 42 (127) 2.1(23) 2.5 (31) 2.3 (54) 
Landsort 58.46 N 17.52 E 8 (12) 0(10) 4 (22) 3.0 (1) - (0) 3.0 (1) 
Hornborgasjon 58.19 N 13.34 E 43 (7) 33 (3) 40 (10) 2.0 (3) 3.0 (1) 2.2 (4) 
Landsjon 57.52 N 14.21 E 0(3) 0(1) 0(4) - (0) - (0) - (0) 
Nidingen 57.18 N 11.54 E 23 (86) 49 (76) 35 (162) 2.2 (20) 3.0 (37) 2.7 (57) 
Sundre 56.53 N 18.11 E 10 (57) 40 (73) 27 (130) 2.7 (6) 2.7 (29) 2.7 (35) 
Ottenby 56.12 N 16.24 E 23 (35) 29 (41) 26 (76) 2.6 (8) 2.8 (12) 2.7 (20) 
Jordberga 55.26 N 13.25 E 17 (6) 0(4) 10 (10) 5.0 (1) - (0) 5.0 (1) 
Falsterbo 55.23 N 12.49 E 16 (116) 47 (98) 30 (214) 2.2 (18) 2.9 (46) 2.7 (64) 

Total Totalt 23 (433) 44 (442) 34 (938) 2.3 (99) 2.8 (196) 2.7 (321) 

for the breeding origin of the birds examined. This 
certainly underestimates the true breeding latitude 
but the error should be similar across all localities. 

We obtained complete data on secondary moult 
for all three of the project seasons from five sites, 
while two seasons were reported from five sites and 
one season from two sites. Hence, 12 sites contrib­
uted with data on adult moult (Fig. 1). However, in 
statistical calculations we only included data from 
sites where 10 or more birds were examined. 

Results 

On average 34% of the adult Willow Warblers had 
retained one or more old secondaries while on au­
tumn migration (Table 1). The incidence of such 
unmoulted feathers varied geographically with a 
highest recorded value of 73 % in males at Haparan­
da Sandsbir. Across all sites (Landsjon excluded 
because only 4 birds were examined) there was a 
positive correlation between the proportion of birds 
with unmoulted secondaries and latitude (r=0.56, 
df=9, P<0.05). For the sexes separated this conela-

tion was r=0.58 (d!=9 , P<0.05) for males and r=0.54 
(df=9, P<0.05) for females. Excluding also data 
from Landsort and Jordberga from the analyses due 
to few birds examined at these sites still result in 
positive correlation coefficients, but they are not 
statistically significant (both sexes : r=0.51, males: 
r=0 .61 , females: r=0.43; d!=7, P>O.OS). 

Contrary to the prediction of a higher incidence of 
birds with intenupted moult at east coastal sites 
(Eggegrund, Landsort, Sundre, Ottenby) compared 
to west coastal sites (Nidingen, Falsterbo), 31 % and 
32% of the birds had moult interruption, respec­
tively (X2=0.07, P>O.OS). 

The number of unmoulted secondaries of those 
individuals having unmoulted secondaries showed 
no significant correlation with latitude (r=-0 .28 , 
df=9, P>O.OS). There was a higher proportion of 
birds with unmoulted secondaries among females 
(44%, Table 1) than among males (23%, Table 1). 
We compared the number of cases (one case is the 
sample from one site in one year) where the propor­
tion of females showing unmoulted secondaries was 
higher than for males , and found this in 14 out of 19 
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cases (P=0.032, Binomial test). We excluded sites 
where less than 10 birds were examined. The aver­
age number of retained old secondaries in birds with 
at least one unmoulted secondary was 2.3 for males 
and 2.8 for females (Table 1). Again we analysed 
the number of cases where the number of unmoulted 
secondaries was higher in females than in males, 
and found this in 12 out of 15 cases (P=0.018, 
Binomial test). Hence, a higher proportion of fe­
males than males had secondaries unmoulted in 
autumn and of those birds with unmoulted second­
aries , females had a larger number unmoulted feath­
ers than males. 

Discussion 

The data collected within this nation-wide project on 
Willow Warbler migration show that on average as 
much as one third of adult Willow Warblers retain on 
average 2.7 old secondaries when migrating south­
wards in the autumn. The proportion of birds with 
interrupted moult within the secondary feather tract 
increased from south to north. When comparing the 
sexes it emerged that a higher proportion of the 
females had secondary moult interruption. The fema­
les also had a higher number of unmoulted seconda­
ries than the males. 

Several studies have shown that in passerine spe­
cies, normally having a complete flight feather moult 
in the breeding area (between breeding and autumn 
migration), some individuals may start migration 
without finishing moult (e.g. Hyytia & Vikberg 
1973, Mead & Watmough 1976, Swann & Baillie 
1979). The pattern of increasing incidence of moult 
interruption with increasing latitude found in this 
study is in agreement with previous observations. 
Mead & Watmough (1976) studied the extent of 
interrupted moult of passage Willow Warblers of the 
subspecies P t. troehilus in Spain. These birds prob­
ably originated in Western Europe. Mead & Wat­
mough found 2.4% (out of 250 adult birds exam­
ined) of the Willow Warblers with old unmoulted 
secondaries. A similar study on Crete, with birds 
probably belonging to the subspecies P t. aeredufa 
of northern and eastern Europe, showed that 9% 
(450 birds examined) of the Willow Warblers had 
unmoulted secondaries (Swann & Baillie 1979). 
The average number of unmoulted secondaries per 
bird examined on Crete was 3.0 (Swann & Baillie 
1979). This is comparable to our result, but the 
proportion of individuals with moult suspension 
was higher in Sweden (ef table 1). However, on 
Crete the proportion of birds with interrupted moult 
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was calculated on the basis of unaged birds. Hence, 
the true proportion adult Willow Warblers with in­
terrupted moult should be substantially higher than 
9% as reported and probably comparable to what we 
found in Sweden. 

Among passage migrants in southern Sweden, we 
expected more birds of northern origin to be encoun­
tered at the stations on the eastern coast (e.g. Lands­
ort, Sundre, Ottenby) than at the stations on the 
western coast (e.g. Nidingen, Falsterbo). An associ­
ated difference in the incidence of interrupted moult 
was not apparent in the data (Table 1). The reason for 
this is not clear, but one possible explanation to a 
rather high incidence of interrupted moult in south­
erly breeding populations could be that these birds 
may attempt replacement clutches or even a second 
clutch to a larger extent than further north. In such 
cases also relatively southerly populations of the 
Willow Warbler could end up in a time-conflict 
between moult completion and migration. Howev­
er, this hypothesis remains to be tested by collecting 
data on breeding biology of Willow Warbler popula­
tions in southern Scandinavia. 

What determines the decision to leave the breed­
ing area without having finished moult? In a few 
species the birds keep all or most old secondaries 
until they reach the wintering area in the tropics. 
This seasonally divided or "split-moult" pattern has 
been well documented in the Barred Warbler Syfvia 
nisoria (Hasselquist et af. 1988, Lindstrom et af. 
1993a), and seems to be a deliberately chosen strat­
egy (Hedenstrom et af. 1992). However, the pattern 
found in the Willow Warbler rather indicates a flex­
ible termination of the summer moult as a response 
to the environment. The time available for moult and 
fat accumulation after breeding and before autumn 
migration probably decreases with increasing lati­
tude. Since both these processes require a substantial 
amount of energy (Lindstrom et af. 1993b), they 
have to be traded off against each other in situations 
of time stress or energy shortage (Lindstrom et af. 
1994). The available insect food probably decline 
with progressing season (e.g. Haukioja & Koponen 
1975). Hence, since a successful migration is prima­
rily dependent on sufficient fuel reserves, the best 
alternative to cope with a stressful situation is prob­
ably to adjust the moult. There are indications that 
the speed of moult at northern latitudes cannot be 
increased any further (Lindstrom et af. 1994). Hence, 
the remaining option is to moult as far as possible 
and then interrupt the moult at some stage which still 
allows fat accumulation for a successful departure. 
It is not known if individuals with moult interruption 



resume moult after migration and renew those feath­
ers which were skipped during the main moult 
period (Jenni & Winkler 1994). The fitness cost of 
leaving a few secondaries is probably not dramatic 
for Willow Warblers as they will undertake a com­
plete moult in the wintering quarters anyway (Un­
derhill et al. 1992). 

The stress hypothesis is further supported by the 
fact that females, which are more involved in the 
breeding activities (Tiainen 1981), showed a higher 
incidence of interrupted moult than did males. Onset 
of moult in female Willow Warblers shows a COlTe­
lation with brood size (Bensch et ai. 1985), indicat­
ing that females rearing many young may pay for 
this in terms of an interrupted moult. 
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Sammanfattning 

Avbruten ruggning has adulta IOvsangare under 
hostflyttningen genOln Sverige 

Normalt genomfOr tattingar en fullstandig ruggning 
vruje ar. Ruggningen sker normalt antingen direkt 
efter slutfOrd hackning medan faglru'na fortfarande 
befinner sig i hackningsomradet, eller sa sker den 
efter hostflyttningen i vinterkvarteren. Det finns 
nagra undantag fran dessa monster, daribland lOv­
sangaren Phyllascapus trochilus som arligen ge­
nomfor tva kompletta ruggningar under sommaI' 
respektive vinter. Man hm- tidigare observerat att en 
dellOvsangm-e ger sig ivag pa hostflyttning med en 
eller nagra gamla och oruggade armpennor, nagot 
som brukm- benamnas avbruten ruggning. Det ar 
rimligt att fOrmoda att avbruten ruggning beror pa att 
fageln hamnat i tidsnod mellan a ena sidan att 
slutfora ruggningen och a andra sidan att komma 
ivag i tid pa flyttningen soderut. Pa grund av att 
sommarsasongen blir kortare ju langre norrut man 
fOrflyttar sig, bor faglru' som hackar i nOlT vara mer 
tidspressade an i soder och vi fOrvantar oss darfor en 
okande andel faglar med avbruten ruggning langs en 
syd-/nordlig gradient. Formodligen ar honan mer 
engagerad i hackningsbestyren an hanen. Om sa ar 
fallet fOrvantar vi oss aven en stOlTe proportion 
faglar med avbruten ruggning bland honor an bland 
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hanal'. Hos faglar som uppvisar avbruten ruggning 
fOrvantar vi oss ett stOlTe antal oruggade armpennor 
hos nordliga jamfort med sydliga populationer och 
inom samma population fOrvantar vi oss att honor 
uppvisar stOlTe antal oruggade pennor an hanar. 

Vi testade dessa hypoteser utifran ett material pa 
hostflyttande lOvsangare som exarninerades pa svens­
ka fagelstationer och fangstplatser. I genomsnitt 
uppvisade 34% av adulta lOvsangare avbruten rugg­
ning (Tabelll). Vi fann en positiv korrelation mellan 
proportionen faglar med avbruten ruggning och la­
titud (r=O,56, df=9 , P<O,05). Daremot fann vi inget 
statistiskt signifikant samband mellan antalet orug­
gade armpennor hos faglm- med avbruten ruggning 
och latitud (r=-O,28, dJ=9, P>O,OS). 

Andelen honor som uppvisade avbruten ruggning 
(44%, Tabell 1) val' hogre an andelen hanar med 
avbruten ruggning (23%, Tabelll). Antalet orugga­
de armpennor bland faglar med avbruten ruggning 
var hogre hos honor (2,8) an hos hanar (2,3). 

Sammanfattningsvis fann vi resultat rorande pro­
portionen lOvsangare med avbruten ruggning i stort 
sett i linje med vara prediktioner. Undantaget utgjor­
des av antalet oruggade pennor hos fag I ru' med 
avbruten ruggning i relation till latitud. Det verkru' 
alltsa som om nordligt hackande populationer ar mer 
tidspressade an sydligt hackande populationer och 
hm- svarare att hinna med att bade hacka och att 
slutfOra ruggningen fOre hostflyttningen. 



ORNIS SVECICA 5:75-79,1995 

Correlation between some body components and visible fat index 
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----------------------------------- Abstract -----------------------------------
The correlations between some body components and 
visual as well as chemically extracted fat deposits of 
migratory Willow Warblers were studied. This study 
shows that the use of body mass and visual fat index are 
good predictors of fat deposition in the Willow Warbler. 
The results also indicate that body water and fat content 
explain most of the variation of total body mass, fol­
lowed by carcass-dry mass and pectoralis muscle dry-mass 
(spring birds). A significant, positive correlation between 
pectoralis muscle dry-mass and total extracted fat content 
in spring birds suggests a possible muscle hypertrophy 

associated with fat deposition. This may be an adaptation 
to carry heavy fat loads during migratory flights. 

Bjorn Lundgren, Swedish University of Agricultural Sci­
ences, Department of Animal Nutrition and Management, 
Box 7024, S-750 07 Uppsala, Sweden. 
Anders Hedenstrom, Department of Theoretical Ecology, 
Ecology Building, S-223 62 Lund, Sweden. 
Jan Pettersson, Offenby Bird Observatory, Pl. 1500, 
S-380 65 Degerhamn, Sweden. 

Received 21 September 1993, Accepted 3 May 1995, Edited by J.-A. Nilsson 

Introduction 

Bird migration has many intriguing aspects such as 
orientation problems and energetics oflong-distance 
flights . During recent years several migration stud­
ies of passerine birds have focused on the connection 
between migratory strategies and energy storage and 
utilisation (e.g. Marsh 1983, Pettersson & Has­
selquist 1985, Biebach et al. 1985, Hedenstrom & 
Pettersson 1986, Moore & Kerlinger 1987, Karlsson 
et al. 1988, Alerstam & Lindstrom 1990, Loria & 
Moore 1990, Akesson et al. 1992). The aim of these 
studies has been to examine how the migratory 
strategy of a species depends on food availability 
and fuel deposition. In field studies of migration 
strategies and stopover ecology an important meth­
od is to estimate the amount of subcutaneously 
deposited fat. Usually the amount of fat is estimated 
visually according to some classification scale (e .g. 
Pettersson & Hasselquist 1985, Kaiser 1993). Visual 
amount of fat generally shows a positive correlation 
with body mass, but for more detailed studies of 
stopover and migration strategies it is valuable to 
know in more detail the relationship between visual 
and actual amount of fat deposited subcutaneously 

as well as intraviscerally. However, calibration stud­
ies dealing with the relationship between visual 
methods of fat classification and true amount of 
body fat are scarce (but see e.g. Rogers 1991, Kaiser 
1993). The aim of the present study was to examine 
the relationship between visual fat content and other 
body components, such as total fat mass, water 
content and flight muscle mass in the Willow War­
bler Phylloscopus trochilus during spring and au­
tumn migration in Sweden. 

Material and methods 

The Willow Warbler is a long distance migrant, 
which winters in tropical Africa (e.g. Moreau 1972, 
Hedenstrom & Pettersson 1987). In Scandinavia the 
birds arrive on spring migration in mid-April to late 
May, and autumn migration begins in late July and 
culminates in the second half of August (Heden­
strom & Pettersson 1984). 

All investigated birds were collected at Ouenby 
Bird Observatory (56.12 N, 16.24 E) during spring 
and autumn migration (May and August) . All birds 
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collected in August were first year birds. Soon after 
capture the body mass of the birds was measured 
with a Pesola spring balance to the nearest 0.1 g. The 
birds were caught early in the morning and therefore 
the variation of body mass should represent fuel 
reserves rather than gut content. Birds were selected 
on the basis of fat score in order to get data across a 
wide range of fat scores rather than a random sample 
of the population. The amount of visible subcutane­
ous fat was classified according to a seven grade 
scale (0-6; Pettersson & Hasselquist 1985). A "zero" 
means no visible fat at all while a "six" means that 
the whole belly is covered with a thick swelling offat 
and fat also covers the tracheal pit and surrounding 
areas. The maximum length of the left wing was 
measured according to Svensson (1984). 

The two pectoral muscles were removed and their 
mass was measured. The carcasses and pectoral 
muscles were freeze-dried for 48 hours for determi­
nation of water content. Finally, the fat was 
Soxhlet-extracted from the water-free residues in 
diethylether for 24 hours. 

In the statistical analyses the material was divided 
into spring birds (n= 8) and autumn birds (n=15). 
When there was no significant difference between 
spring and autumn birds the two data sets were 
combined. 

Results 

In both spring and autumn birds, there was a signif­
icant correlation between extracted fat mass and 
visual fat class (spring birds: r=0 .92, df=6, P<O.Ol; 
autumn birds: r=0.85, df=13, P<O.OOl). However, 
the slopes of the linear regressions differed signifi­
cantly between spring and autumn birds (F1,19= 7.44, 
P<0.05; Fig. 1). These results indicate that visual fat 
classification is a good predictor of the actual fat 
content, but that the functional relationships may 
differ between spring and autumn. There was also a 
significant correlation between extracted fat mass 
and total body mass (r=0.87, df=21, P<O.OOl; Fig. 
2). The slopes of the linear regressions between 
spring and autumn birds did not differ significantly 
(FI ,19=2.28, P>0.05). However, the total body mass 
may be influenced by other factors, such as size and 
muscle mass of each individual bird. Therefore, a 
multiple regression analysis was made with total 
body mass of the bird as the dependent variable and 
as independent variables extracted fat mass, fat-free 
dry mass of the carcass, fat-free dry mass of the 
pectoralis muscle, total water mass and wing length. 
For the spring birds there was a combined r-value of 
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Fig. 1. The relationship between amount of extracted fat (y) 
and visual fat class (x) in the Willow Warbler. (a) spring birds : 
regression equation y=-0.56+0.50x, r=0.92, P<O.OI , n=8 ; 
(b) first year birds in the autumn: regression equation 
y=-0.08+0.26x, r=0.85 , P<O.OOl, n=15. 

Re/ationen mel/an extraherat feft (y) och visuell feftk /ass (x) 
hos /avsangaren. (a) valj7yftare, (b) arsungar pa hasten. 
Regressionerna enligt ovan. 

0.999 (P<O.OOl), with total water mass as the pre­
dominant factor (partial F=1859.9, P<O.OOl), fol­
lowed by total extracted fat mass (partial F = 1316.7, 
P<O.OOl), fat-free dry mass of the carcass (partial 
F=79.0, P<0.05) and fat-free dry mass of the muscle 
(partial F=33.0, P<0.05). The wing length did not 
enter the model (partial F=3.0, P>0.05). The pattern 
was nearly the same for the autumn birds with a 
combined r-value of 0.999 (P<O.OOl), but with total 
extracted fat mass as the predominant factor (partial 
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Fig. 2. The relationship between amount of extracted fat (y) 
and total body mass (x) in the Willow Warbler. Data from 
spring and autumn are combined as there was no signifi­
cant difference between the seasons. Regression equation 
y=-3 .56+0.53x, 1'=0.87, P<O.OOI , n=23 . 

Relationen mellan mdngden extraherat fett (y) oeh totala 
kroppsvikten (x) hos ldvsangaren. Datafran val' oeh host hal' 
slagits ihop ejtersom det intefanns nagon signifikant skillnad 
mellan sdsongema. Regressionen enligt ovan. 

F=1282.1, P<O.OOI), followed by total water mass 
(partial F= 202.1, P<O.OOI), fat-free dry mass of the 
carcass (partial F=3S.8, P<O.OOI). Fat-free dry mass 
of the muscle did not enter the model (partial F=3.2, 
P>O.OS) and as for the spring birds the wing length 
did not enter the model (partial F= 0.7, P>O.OS). 
These results indicate that variation in total fat and 
water content are the main contributors to the vari­
ation of the total body mass . However, there was a 
positi ve correlation between fat-free dry mass of the 
carcass and wing length (spring birds: r= 0.72, df=6, 
P<O.OS; autumn birds: r=0.91, df=12, P<O.OOI), 
which indicates that the wing length reflects the 
birds' specific size. 

We found a positive correlation between total 
extracted fat mass and fat-free dry mass of the 
pectoral muscle in spring birds (r=0.83, df=6, 
P<O.OS) , while in autumn birds this correlation was 
not significant (1'=O.SO, df=13, P>O.OS). 

Discussion 

We found a positive relationship between visual fat 
class and total extracted fat in both spring and 
autumn for the Willow Warbler. However, the slope 

of regressions differed between seasons, and in 
spring the slope was about twice that in the autumn 
(Fig. 1). This implies that in spring about O.S g fat is 
deposited per unit of fat class, while in autumn only 
0.26 g fat is deposited per unit of fat class. Why this 
difference between spring and autumn birds emerg­
es is unclear, but it may be associated with the pattern 
by which fat is deposited around the body or that the 
birds are in different stages of migration. For in­
stance, in the spring the birds presumably arrive 
directly from a long flight over the Baltic Sea and if 
they do not burn fat uniformly from different fat 
deposits on the body, the fat scoring may underesti­
mate the true amount of fat as compared to the 
autumn birds, when the birds still may accumulate 
fat in a uniform pattern. The pattern of fuel deposi­
tion and retrieval during migration is not clearly 
understood and warrants further investigation. May­
be the very detailed fat classing developed by Kaiser 
(1993) may be a path to increased understanding in 
this respect. 

There is a tendency of curvilinearity of the rela­
tionship between fat class and amount of extracted 
fat (cf. Fig .1), with very small differences in extract­
ed amount of fat between the low fat classes (1-2). 
This pattern is found also in other species (Kaiser 
1993). Hence, it may be difficult to accurately esti­
mate the amount of fat visually in the lowest classes. 
From fat class 3 there seems to be a more linear 
relationship between fat class and true amount offat 
(cf. Fig. 1). 

Some authors have shown a possible flight muscle 
(pectoralis) hypertrophy associated with premigra­
tory fattening (e.g. Fry et a1.1972, Marsh 1981, 
1984, Lindstrom & Piersma 1993), presumably in 
order to compensate for the increased power re­
quirements of flight due to the fuel load. However, 
Baggott (197S) found this muscle hypertrophy in the 
Willow Warbler to be associated with a recovery 
after the post-juvenile moult. Pennycuick (197S) 
also suggested that the flight muscle itself could 
serve as an energy reserve during migratory flights . 
In our study, we found a positive correlation between 
fat mass and flight muscle mass in autumn birds. 
Carpenter et al. (1993) reported that migrant Rufous 
Hummingbirds Selasphorous rufus probably cat­
abolize flight muscle protein during migratory flights. 
However, to recover the muscle protein seems to be 
a very slow process as compared with gaining mass 
as fat (Carpenter et al. 1993). Therefore, if migrating 
birds are time-selected (sensu Alerstam & Lind­
strom 1990), muscle protein should be avoided as 
fuel for flight as the time lost at the next stopover to 
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recover the flight muscle is significant. Neverthe­
less, that some protein are catabolized besides fat 
during migratory flights seems to be a general phe­
nomenon (e.g. Klaassen & Biebach 1994), but why 
this is so is unclear. Maybe, the size of the flight 
muscle is adjusted so it matches the fuel load in an 
optimal way (cf. Pennycuick 1975). 

For ringers using the visual fat index, body mass 
and wing length as tools in studies of stopover and 
migration strategies, it is of interest to know if the 
visual fat index is a useful predictor of body mass, 
and if the body size (wing length) contributes to the 
variation in body mass. Although our sample sizes 
are small, the data indicate that in first year birds 
caught in autumn, both the visual fat index (partial 
F=24.4, P<O.OOl) and wing length (partial F=12 .51, 
P<O.Ol) significantly contributed to the variation in 
total body mass . For the birds caught in spring only 
the visual fat index contributed to the variation in 
total body mass (partial F=13.07, P<O.05), but no­
tice that in spring the sample size was only 8 birds. 

In conclusion, this study supports the use of visual 
fat index and body mass as reliable measures of the 
fat deposition in the Willow Warbler. The results 
may be applied to several other species of passerines 
with a similar fat deposition pattern as the Willow 
Warbler. For species such as pipits Anthus spp. and 
wagtails Motacilla spp., where the fat deposition is 
more difficult to score visually, new morphological 
studies should be carried out in order to decide the 
validity of the fat index. 

The results from this study are also in agreement 
with suggestions of possible muscle hypertrophy in 
migratory birds associated with fuel deposition. 
However, more detailed studies are needed in order 
to clarify the effect on flight muscle size from factors 
such as moult stage, age and site of capture. 
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Sammanfattning 

Korrelation mellan visuellt fettindex oeh verklig 
fetthalt hos lbvsangare Phylloseopus troehilus 

Flyttfaglar delar normalt upp sin flyttningsresa i 
flygetapper i riktning mot destinationen oeh dare­
mellan langre eller kortare rastningsperioder for 
bransleupplagring. Flygbranslet bestar till stOrsta 
delen av fett, som lagras pa kroppen . Detta fett kan 
ses under huden pa fagelns buk om man fOrsiktigt 
blaser undan fjadrarna. Vid studier av flyttfaglars 
rastningsekologi utgor klassifieering av fettmangd 
tillsammans med vagning oeh matning av fagelns 
storlek (ving- eller tarslangd) den information som 
rutinmassigt registreras av ringmarkare. Men hur 
val representerar den visuella fettskalan den verkli­
ga mangen fett som fageln har? Detta kan bara 
tillfOrlitligt undersokas pa dod a faglar genom att pa 
kernisk vag extrahera det inlagrade fettet. I denna 
studie jamfor vi den s.k. visuella fettskalan med 
extraherad fettmangd hos lOvsangare Phylloseopus 

trochilus insarnlade under var- oeh hostflyttning vid 
Ottenby, Oland. Faglarna sarnlades in fOr analyser 
av muskelmorfologi hos flyttfaglar, vilket gay oss 
tillfalle att anvanda fagelkropparna fOr fettextrak­
tion. Faglarna valdes sa att individer med fettklass 
1-5 blev representerade i materialet. Hos lOvsangare 
under bade var- oeh hostflyttning forelag en signifi­
kant positiv korrelation mellan extraherad mangd 
(massa) fett oeh visuellt klassifieerad fettmangd 
(Fig. 1). Materialet uppvisade likasa en signifikant 
positiv korrelation mellan extraherad fettmangd oeh 
total kroppsmassa (Fig. 2). En fagels totala kropps­
massa kan bero av en rad faktorer, t. ex. storlek (har 
representerad av vinglangd), vatteninnehall, fett­
oeh muskelmassa. For att undersoka vilka faktorer 
som bast fOrklarar variationen hos den total a kropps­
massan gjorde vi en multi pel regressionsanalys med 
total kroppsmassa som beroende variabel. Hos fag­
lar fangade pa varen visade det sig att vattenmangd 
bast fOrklarade variationen i total kroppsmassa, fOljd 
av total massa extraherat fett , fettfri torrmassa (ex­
klusive flygmuskler) samt fettfri torrmassa av flyg­
musklerna. Monstret var likartat hos faglar fangade 
pa hosten, men totala massan extraherat fett bytte 
plats med vattenmangd som den dorninerande fak­
torn. Vinglangd kom inte med i modellen som att 
signifikant fOrklara variation i total kroppsvikt. Det 
var doek en signifikant positiv korrelation mellan 
fettfri torrmassa oeh vinglangd bade hos var- oeh 
hostfaglar. 

Sammanfattningsvis fann vi ett tydligt samband 
mellan visuellt klassifieerad fettmangd oeh verklig 
fettmangd hos lOvsangare. Den visuella metoden ar 
alltsa ett vardefullt hjalpmedel nar det galler att 
bedoma hur fet en fagel ill: eller om en indi vid lagrar 
upp fett mellan upprepade kontroller pa en rastplats. 
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Stopover and fat accumulation in passerine birds in autumn at 
Ottenby, southeastern Sweden 

SUSANNE AKESSON, ANDERS HEDENSTROM & DENNIS HASSELQUIST 

----------------------------------_ Abstract -----------------------------------
Stopover duration and fat accumulation were studied dur­
ing autumn migration at two sites near Ottenby, Oland, 
southeastern Sweden in 1985 and 1986. The species are 
Thrush Nightingale, Barred Warbler, Lesser Whitethroat, 
Whitethroat, Willow Warbler and Red-backed Shrike. We 
captured the birds in mistnets between 10 July and 20 
August and recorded visually the fat class and measured 
the body mass. Post juvenile moult was scored on juvenile 
birds. In several of the species fat class and body mass 
increased with day of season (Thrush Nightingale, Barred 
Warbler and Whitethroat), while in the Lesser Whitethroat 

Introduction 

The process of migration in birds is typically divided 
in periods of energy accumulation and flights in the 
preferred migratory direction. The rate of energy 
accumulation is usually much less than the rate of 
energy consumption during flight. Since the amount 
of energy accumulated at stopovers and the energy 
discharged during flights must balance, the main 
proportion of the time spent on migration is spent at 
stopovers. In some species, like in many shorebirds, 
the stopover sites are well defined sites along the 
migration route and the birds undertake long-dis­
tance flights between them (piersma & Jukema 
1990, Gudmundsson et al. 1991). However, for 
many passerines suitable stopover sites are abun­
dant along the migration route and the migration of 
a population may rather be characterised as a contin­
uous flow through the landscape towards the migra­
tion goal. It is the latter group of birds that we are 
concerned with in this paper. 

The aim of the present study was to estimate fuel 
accumulation rate and stopover length during au­
tumn migration in some passerine species. Our data 
are entirely observational and should be regarded as 
baseline data of the species' natural behaviour when 

there was a reduction in fat class and body mass with day 
of season. Recaptures revealed that the highest daily 
increase in body mass was 2.7% in a Willow Warbler and 
a Red-backed Shrike, while a Barred Warbler showed a 
maximum daily body mass increase of2.4%. The duration 
of stopover in migrants varied between 2 and 7 days . 

Susanne Akesson, Anders Hedenstrom & Dennis Hassel­
quist, DepartmentojEcology, Ecology Building, S-223 62 
Lund, Sweden 

Fig. I. Map showing the Ottenby area with the study sites (1 
and 2). Ottenby lund is shown as shadowed area. 

Karta over Ottenbyomradet med de tva studieplatserna. Ot­
tenby lund markeras av det skuggade omradet. 

81 



Table 1. Mean fat class (7-grade scale for visual fat classification, see Pettersson & Hasselquist 1985) and mean 
mass (in g) at capture forjuveniles (JUV l=total number of juveniles, JUV 2=only juveniles classified within moult 
score 5 and 6) and adults in the different species, respectively. Standard deviation (SD), range and number of birds 
(N) are given. 

For respektive art anges medelfettldass (enligt en 7-gradig skala for visuell klassificering av fett, se Pettersson & 
Hasselquist 1985) och medelviktvidfangsttillfdlletforjuvenila (JUV 1 =totala antaletjuvenilel; JUV2=juveniler 
in om pullstadiwn 5 och 6) och adulta faglw: Standardavvikelsen (SD), spridningen (Range) och antalet individer 
(N) angesfor respektive grupp. 

Species Art Age Fat class Mass (g) 
Alder Fettldass Vila (g) 

Mean SD Range N Mean SD Range N 
Medel Spridning Medel Spridning 

Thrush Nightingale mv 1 3.3 1.4 1-6 
NCiktergal JUV2 3.9 1.3 1- 6 

AD 2.9 1.4 1-5 
Barred Warbler JUV 1 2.7 1.4 1-6 
Hoksangare JUV2 3.5 1.6 1-6 

AD 2.9 1.6 0- 6 
Lesser Whitethroat mv 1 3.7 1.3 1-6 
Artsangare JUV2 3.9 1.2 1-6 

AD 3.0 0.6 2-4 
White throat mv 1 2.4 1.5 0-6 
Tornsangare JUV2 4.6 1.2 2-6 

AD 1.8 1.1 0-5 
Willow Warbler JUV 1 1.9 1.1 0-6 
Lovsangare mV2 2.6 1.1 1-6 

AD 1.8 1.3 0-3 
Red-backed Shrike JUV 1 2.4 1.2 0-6 
Tornskata JUV2 2.8 1.3 0-6 

AD 3.3 1.5 1-5 

preparing for their first autumn migratory flight or 
when at stopover during the early phase of autumn 
migration. Our study site was on southern Oland, in 
southeastern Sweden. The study species were Thrush 
Nightingale Luscinia luscinia, BatTed Warbler Syl­
vianisoria, Lesser Whitethroat S. curruca, White­
throat S. cOl1ununis, Willow Warbler PhyUoscopus 
trochilus and Red-backed Shrike Lanius coUurio. 

Methods 

We captured post-breeding and migrating passer­
ines with mist nets at two sites at the edge of Ottenby 
lund, a luxurious deciduous forest (Fig. 1). One of 
the sites was Klockadingen, situated in the north­
eastern part of the area (site 1), while the other was 
Skogsudden, situated at the southwestern tip of 
Ottenby lund (site 2). The two sites are only 6 krn and 
2 krn north of the southernmost point of Oland, 
where Ottenby Bird Observatory (56°12'N, 16° 
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152 28.4 2.0 20.1-31.0 151 
93 25.2 2.0 21.9-31.0 93 
9 24.1 2.2 21.7-28.3 8 

92 24.3 2.1 21.0-32.5 92 
31 24.9 2.6 22.2-32.5 31 
23 24.6 2.0 21.8-28.5 23 

180 12.0 0.9 9.7-14.6 180 
129 12.1 0.8 10.3-14.5 129 

6 12.0 0.7 11.2-12.8 5 
260 14.8 1.1 12.4-18.9 260 
49 16.0 1.4 13.5-18.9 49 
34 14.1 0.8 12.6-16.2 34 

246 8.2 0.7 6.7-10.3 246 
81 8.2 0.7 6.8-10.3 81 
5 8.0 1.1 6.7- 9.3 5 

193 28.1 1.8 23.3-34.9 189 
106 28.2 2.0 23.3-34.9 105 
33 29.4 2.5 23 .2-34.6 32 

24'E) is situated. The field work was calTied out 
between 10 July and 20 August in 1985 and 1986. 
The habitat at both sites is characterised by high 
grass meadows with bushes of Prunus, Crataegus, 
Rubus and Juniperus. 

Netting was carried out from dawn until about 
11.00 hours. Birds were aged and sexed according to 
criteria described in Williamson (1968), Schmidt 
(1981) and Svensson (1984). We measured wing 
length (method 3; Svensson 1984), body mass to the 
nearest 0.1 g and scored visual subcutaneous fat 
according to a seven grade scale (Pettersson & 
Hasselquist 1985). Post-juvenile moult was scored 
on a six grade scale (Bensch & Lindstrom 1992). 
The same set of data was taken again on all birds 
recaptured after the day of first capture. 

In statistical analyses we assigned 1 July as day 1. 
For significance tests of correlation coefficients the 
degrees offreedom are based on n-values as given in 
Table 1. 
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Fig. 2a-d. Body mass (g) and fat class (0-6) of juvenile (a and b, respectively; n=257) and adult (n=39) Thrush Nightingales (c 
and d) in relation to day of season caught between 10 July until 20 August in 1985 and 1986. Both captures and recaptures are 
included in the figure. Day number 1 corresponds to 1 July. 

Vikt(g) ochfettklass (0-6)forjuvenila (a och b; n= 257) och adulta (n=39) naktergalar(c och d)fCmgade i Ottenby lund under 
perioden 10 juli till 20 augusti 1985 och 1986. UppgifterfranfOrstagangsfangade faglar samt kontrollerade individer ar 
inkluderade ifiguren. Dag 1 representerar 1 julio 

Results 

The overall patterns of body mass and fat class were 
similar at site 1 and site 2. Therefore, in the following 
presentation we pooled the data for the two sites . 
Mean mass and mean visually classified fat content 
for adult and juvenile birds are given for each species 
in Table 1. Since moult may affect fat deposition, we 
have also calculated mean fat and body mass for 
juvenile birds in their latest stages of post-juvenile 
body moult (scores 5 and 6; Table 1). 

Overall pattern 

Thrush Nightingale. In juveniles there was a signif­
icant increase in mass and fat class throughout the 
season (Fig. 2a and b), while for adults neither mass 
nor fat class showed significant correlations with 
day of season (Fig. 2c and d, significance levels and 
correlation coefficients are given in Table 2). Con­
sidering only juveniles of body moult score 5 and 6, 
there was a significant correlation between fat class 

and day of season, while the relationship between 
body mass and day of season tended to be significant 
(Table 2). The first juvenile caught in fat class 6 
(highest score) was captured on 9 August. Obviously 
some individuals become very fat and substantially 
increase in body mass, especially towards the end of 
the study period (Fig. 2). 

Barred Warbler. In both age groups there was a 
significant increase in body mass and fat class with 
season (Fig. 3a-d; Table 2). Considering only juve­
niles of body moult score 5 and 6, the relationship 
between body mass and day of season remained 
significant, while the relationship between fat class 
and day of season only tended to be significant 
(Table 2). The first birds with fat score 6 were 
captured on 2 August for juveniles and on 17 August 
for adults. The fattest and heaviest birds were cap­
tured towards the end of the study period. 
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Table 2. Coefficients of correlation between fat class 
(rrat) or mass in g (rmass) with day of season are given for 
adults (AD), alljuvenules (JVV 1) and for juveniles in 
the two last stages of their post-juvenile body moult 
(scores 5 and 6; JUV 2) for the different bird species, 
respectively. Significance levels for the correlations 
are given *:p<0.05, **: p<O.Ol, ***: p<O.OOl. 

Korrelationskoefficienter jor korrelationerna mellan 
fettklass (Ifat) eller vila i grant (rllla,,) med tid pa sasong­
en ar redovisade artvis jor adulter (AD), samtliga 
juveniler (JUV1) och jor juveniler i de senare tva 
pullruggningsstadierna (5 och 6; JUV2). Da korrela­
tionerna ar signifikanta anges deua enligt joljande 
signifikansnivaer: *:p<O.05, **:p<O.Ol, ***:p<O.OOl . 

Species Age rmass rrat 
Art Alder 

Thrush Nightingale JVV 1 0.17* 0.39*** 
Naktergal JVV2 0.20 0.22* 

AD 0.25 0.28 
Barred Warbler JVV 1 0.20* 0.38*** 
Hoksangare JUV2 0.38* 0.34 

AD 0.57** 0.66*** 
Lesser White throat JVV 1 - 0.16* -0.19** 
Artsangare JVV2 -0.20* -0.23** 

AD 0.015 0.26 
Whitethroat JVV 1 0.24*** 0.41 *** 
Tornsangare JUV2 0.24 0.52* 

AD -0.0057 -0.24 
Willow Warbler JOV 1 0.035 0.42* ** 
Lbvsangare JUV2 0.13 0.06 

AD 0.99*** 0.27 
Red-backed Shrike JVV 1 0.08 0.19** 
To rnskata JVV2 0.10 0.01 

AD 0.15 0.24 

Lesser White throat. Throughout the period there 
was a significant decrease in mass and fat score for 
juveniles (Fig. 4a and b), but not for adults (Fig. 4c 
and d; Table 2) . These negative relationships re­
mained when including only juvenile birds of moult 
score 5 and 6 (Table 2). In adults the highest fat score 
was 4 and in juveniles the first bird with the highest 
fat score (6) was captured on 2 August. The main 
passage of juveniles seemed to appear later in the 
season in the Lesser Whitethroat than in the other 
species (cf. Fig. 4 and Fig. 2-3 , 5- 7) . 

White throat. There was a significant increase in 
mass and fat class over the season for juveniles (Fig. 
5a and b; Table 2). The corresponding correlations 
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for birds of moult score 5 and 6 were similar (Table 
2). For adults the correlations between mass and fat 
with season were not significant (Fig. 5c and d; Table 
2). In juveniles the earliest bird with the highest fat 
score (6) was captured on 11 August. In adults the 
fattest bird belonged to fat class 5 and was caught on 
19 July. 

Willoyv Warbla Injuveniles the correlation between 
body mass and day of season was not significant (Fig 
6a; Table 2). However, there was a significant in­
crease in fat class throughout the study period (Fig. 
6b; Table 2). Among birds in the late stages of post­
juvenile moult (moult score 5 and 6) the correlations 
were not significant (Table 2) . In adults body mass 
increased significantly with day of season (Fig. 6c; 
Table 2), while there was no significant correlation 
between fat class and day of season (Fig. 6d; Table 
2) . One juvenile bird in fat class 6 was captured on 
20 August. 

Red-backed Shrike. The correlation between body 
mass and day of season was not significant for 
juveniles (Fig. 7a; Table 2), but the fat score in­
creased throughout the period (Fig. 7b; Table 2). 
Including only birds of post-juvenile moult score 5 
and 6 resulted in non-significant correlations (Table 
2). In adults there was no significant correlation 
between mass or fat score with time of season (Fig. 
7c and d; Table 2) . The first juvenile Red-backed 
Shrike with fat score 6 was captured on 4 August. 

Recaptures 

Recaptures of birds staying in the area may give 
information on how much and how fast individual 
birds put on fuel in terms of body mass and visual fat 
class. The data on fat class and body mass changes 
in birds recaptured at least one day after first capture 
showed no clearpattem (Table 3). Mean daily changes 
of fat class as well as mean daily mass changes 
(related to mass at first capture) did not differ signif­
icantly from zero in any of the species except in 
juvenile Whitethroats, which showed a significant 
decrease in both measures (Table 3). However, the 
sample sizes were small in most cases which might 
explain the non-significant and rather confused pat­
tern. 

The highest individual daily increases in body 
mass recorded were 2.7% (body mass increase of 
mass at first capture) for ajuvenile Willow Warbler, 
2.7% for ajuvenile Red-backed Shrike and 2.4% for 
an adult Barred Warbler. 
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Fig. 3a-d. Body mass (g) and fat class (0-6) in relation to day of season forjuvenile (a and b, respectively ; n=93) and adult (n=24) 
Barred Warblers (c and d) , respectively. For further information see Fig. 2. 

Vikt (g) ochfettklass (O-6)forJuvenila (a och b; 11=93) och adulta (n=24) hoksGngmf! (c och d). For vidmt! information se Fig. 2. 
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Fig. 4a-d. Body mass (g) and fat class (0-6) in relation to day of season for juvenile (a and b, respectively ; n= 181) and adult 
(n= 6) Lesser Whitethroats (c and d), respectively. For further information see Fig. 2. 

Vikt (g) ochfettklass (O-6)forJuvel1ila (a och b; 11= 181) och adulta (11= 6) drtsGngare (c och d). For vidare in/ormation se Fig.2. 
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Fig. 5a-d. Body mass (g) and fat class (0-6) in relation to day of season for juvenjle (a and b, respectively; n= 257) and adult 
(n= 39) Whitethroats (c and d) , respectively. For further information see Fig. 2. 

Vikt (g) oehjettklass (O-6)jorjuvenila (a och b; n=257) och adulta (n=39) tdrnsangalf! (e oeh d). For vidare information se Fig. 2. 
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Fig. 6a-d. Body mass (g) and fat class (0-6) in relation to day of season for juvenile (a and b, respectively ; n= 247) and adult 
(n= 5) Willow Warblers ( c and d), respectively. For further information see Fig. 2. 

Vikt(g) oehjettklass (O-6)jorjuvenila(aoehb; n= 247) oeh adulta (n= 5) LOvsangare (eoeh d). Forvidare injormationse Fig.2 . 
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Fig. 7a-d. Body mass (g) and fat class (0-6) in relation to day of season for juvenile (a and b, respectively; n= 188) and adult 
(n= 34) Red-backed Shrikes ( c and d) , respectively. For further information see Fig. 2. 

Vikt(g) ochfettklass (O-6)forJuvenila (a och b; n= 188) och adulta (n= 34) tornskator( c och d). For vidare information se Fig.2. 

Table 3. Daily fat class change and daily body mass change (calculated as percentual change of mass when first 
captured per day) in birds recaptured at least one day after first capture at sites 1 and 2. Statistical analyses were 
made using t-tests and the significance level is denoted as *=P<0.05, **P<O.01. 

Dag Zig fa randring i fe ttklas s oc h kroppsvikt (be raknad som p rocentuell andring i v ikt fran fa rsta v ikt pe r dag) fa r 
faglar som ateifangats minst en dag efter forstafangst vid plats loch 2. Signifikanta korrelationer markeras med 
*= P<O.05, **= P<O.Ol. 

Species Age Fat class change SD Mass change (%) SD N 
Art Alder Andring i fettklass Viktandring (%) 

Thrush Nightingale AD 0.35 0.21 0.66 0.42 2 
Naktergal JUV -0.013 0.84 -0.34 1.56 10 
Barred Warbler AD 0.12 0.31 0.96 1.29 3 
Hoksangare JUV 0.02 OAO 0.05 1.25 19 
Lesser Whitethroat AD 0.00 1 
Artsangare mv -0.33 0.58 -1.40 2.11 3 
Whitethroat AD 0.06 0.13 0.13 0.16 7 
Tornsangare JUV -0.07** 0.15 -0.39* 0.92 35 
Willow Warbler AD 
Lovsangare mv -0.06 0.31 0.37 1.66 4 
Red-backed Shrike AD -1.5 -0.88 1 
Tornskata JUV 0.12 OA2 -0.56 1.87 18 
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Table 4. Percent of ringed birds recaptured at least one 
day after first capture at site 1 and 2. Numbers of 
recaptured and ringed birds at the respective site are 
denoted within parentheses. 

Proportionen ringmarkta JaglaI' som ateJjangats at­
m.instone en dag efterJorstaJangsttillfallet (i proeent) 
vid plats 1 oeh 2. Antal kontroller oeh ringmarkta 
Jaglar vid respektive plats ar angivna inom, parentes. 

Species 
Art 

Thrush Nightingale 
Naktergal 
Barred Warbler 
Hoksangare 
Lesser Whitethroat 
Artsangare 
Whitethroat 
Tornsangare 
Willow Warbler 
Lovsangare 
Red-backed Shrike 
Tornskata 

Age Site 1 
Alder Plats 1 

AD 0(0/2) 
JUV 11 (9/79) 
AD 11 (3/26) 
mv 43 (18/42) 
AD - (010) 
mv 1.0 (1/98) 
AD 40 (2/5) 
JUV 11 (14/132) 
AD 0(0/4) 
mv 2.1 (3/143) 
AD 6.2 (1/16) 
JUV 11 (14/123) 

Site 2 
Plats 2 

50 (2/4) 
1.6 (1/61) 
0(0/4) 

5.9 (1/17) 
2.5 (2/80) 
2.5 (2/80) 
36 (5/14) 
16 (22/134) 
0(0/1) 
1.0 (1/102) 
0(0/17) 
8.5 (4/47) 

Daily change in fat class and daily change in body 
mass were positively correlated in juvenile Barred 
Warblers (r= 0.79; P<O.OOl) and in juvenile Lesser 
Whitethroats (r=1.0; P<O.OI), while the other spe­
cies and age categories showed non-significant pos­
itive or negative correlations coefficients. 

Length of stopover varied between 1 and 31 days 
with median lengths of stopover varying between 2 
days for Willow Warblers and 7 days for Barred 
Warblers , being 4-S days for the other species. The 
bird staying for 31 days was an adult Barred Warbler 
breeding in the area. 

The proportional numbers of birds recaptured at 
least one day after first capture at the two sites are 
shown in Table 4. Age related differences in recap­
ture frequency emerged in the Barred Warbler, where 
juveniles were more often recaptured than adults 
(c2=4.14, df=1, P<O.OS), while in the Whitethroat 
adults were more likely to be recaptured than juve­
niles (c2=S.81, df=l, P<O.OS). 

Discussion 

The results of this study clearly revealed a body 
mass increase with the course of the season for 
juvenile Thrush Nightingales and Barred Warblers. 
This increase was associated with increases in fat 
scores in these species. Fat score also increased with 
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day of season for juvenile Whitethroats, Willow 
Warblers and Red-backed Shrikes. Injuvenile Less­
er Whitethroats there was a significant decrease in 
fat class with day of season. When including only 
birds with moult scores Sand 6 in the analyses 
(corresponding to almost completed and completed 
post-juvenile moult, respectively), the patterns re­
mained quite the same when including all juvenile 
birds. Among adult birds the sample sizes were 
substantially smaller than for juveniles, but the gen­
eral trend with increasing body mass and fat class 
with the progress of the season was indicated. 

Migratory birds are known to accumulate large 
amounts of fat just prior to the crossing of ecological 
barriers such as seas or deserts (body mass may 
increase by up to 100% due to fat accumulation), but 
when migrating over more benign areas they usually 
show low or moderate fat reserves (e.g. Alerstam 
1990). In this perspective it could be interesting to 
compare body mass data of our study on southern 
Oland with published data from some other locali­
ties. The mean body mass of the Barred Warbler on 
Oland was slightly higher than that reported during 
winter in Ethiopia, and the heaviest bird on Oland 
was heavier than the heaviest spring migrating bird 
in Ethiopia (28 g; Ash 1994). For the Lesser White­
throat the mean body mass was somewhat higher on 
Oland than during winter in Ethiopia (mean Septem­
ber-February: 11.3 g; Ash 1994). However, during 
spring migration in Ethiopia Lesser Whitethroats 
showed higher body masses (about IS % above win­
ter mean body mass) with a maximum of 18.3 g (Ash 
1994). Whitethroats have been studied in autumn at 
a site only about 120 km north of our study site 
(Larsson 1988). These birds showed slightly higher 
mean body mass (1S.7 g) than on Oland and a 
substantially higher recapture frequency (31 %), 
which indicates that they were using the site for fuel 
accumulation to a higher extent as compared to our 
study site. In England, Whitethroats showed no 
body mass change during moult, but thereafter body 
mass increased by 30% with masses up to 22 g 
(Boddy 1983). Whitethroats preparing for spring 
migration in Ethiopia also showed substantial body 
mass increases (mean of 4 birds caught in May: 20.7 
g; Ash 1994). Finally, Willow Warblers and Red­
backed Shrikes showed low and moderate body 
masses on Oland. However, maximum masses re­
corded for Red-backed Shrikes (3S g) are of equal 
magnitude as for birds preparing to cross the Sahara 
(Moreau 1969, Pearson 1970). To conclude this 
comparison, we note that most species on southern 
Oland show low to moderate mean fat loads and 



body masses. Individuals of Thrush Nightingale, 
Barred Warbler and Red-backed Shrike may show 
very high body masses. This might be associated 
with a more southerly to southeasterly migration 
direction in these species involving an immediate 
flight across the Baltic Sea, while the other species 
(except the enigmatic Lesser Whitethroat) mainly 
migrate towards southwest over land. 

When tracking what happened with respect to 
body mass and fat class to birds trapped more than 
once, a less clear picture emerged. This seems strange 
since an increase of mass and fat within the popula­
tion should be reflected also by individuals fattening 
up. One explanation could be that we have a sequen­
tial passage of different populations with different 
characteristic fat levels and masses, and individual 
birds staying in the area and failing to accumulate 
fat. However, we think this is an unlikely explana­
tion since we know from ringing that many birds of 
the study species breed in the area. Some indi viduals 
stayed in the area for more than three weeks and the 
birds recaptured after a longer stay generally showed 
a positive change in fat class. That birds arriving at 
a stopover first lose mass and then start to gain mass 
is a well known phenomenon (e.g. Mascher 1966, 
Mehlum 1983, Hansson & Pettersson 1989). This 
can be due to the time lag after an-ivaI before the bird 
obtains access to a feeding territory (Rappole & 
Warner 1976, Bibby & Green 1980, Carpenter et al. 
1983) or unfamiliarity with a new site (Hansson & 
Pettersson 1989). However, this can hardly be the 
explanation for the locally breeding birds losing 
mass or gaining mass very slowly. An alternative 
explanation which may apply to these birds is the 
possible trauma and associated mass decrease that 
they experience from being caught and handled. 

Alerstam & Lindstrom (1990) compiled data on 
body mass gain rates for a sample of passeline 
species and found a median value of 2.4% (daily 
mass increase oflean body mass), which is similar to 
our maximum recordings of rate of mass gain. A 
Bluethroat held in captivity gained 4 .5% of its lean 
body mass per day (Kvist et al. 1993), probably 
showing the limit of the potential capacity of gaining 
fuel. However, Bluethroats at stopovers in the field 
seem to gain mass at a much lower rate (Lindstrom 
& Hasselquist 1989, Ellegren 1991, Lindstrom & 
Alerstam 1992). The retrapped birds in this study 
showed very small mass gains or even mass losses as 
found for the Whitethroat (Table 3). A plausible 
explanation to the slight mass and fat gain in adults 
is that these birds undergo their major annual moult 
during the actual period, which is an energetically 

very costly activity (Lindstrom et al. 1993). Also 
juvenile birds undertake a partial body moult includ­
ing body feathers during the period of study (cf. 
Norman 1990), which might be a reason for the 
relatively modest rates of fat accumulation also 
among juveniles. 
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Sammanfattning 

Rastning oeh Jettpalagring hos tdttingar i Ottenby, 
sydostra Sverige. 

Higlars flyttning bestar dels av perioder da flyg­
bransle, framst i form av fett, lagras i/pa kroppen pa 
rastplatser oeh dels av flygperioder da faglarna om­
satter sina branslereserver for att transportera sig i 
riktning mot flyttningsmalet. I allmanhet spenderar 
faglarna en langre tidsperiod pa rastplatsel' relativt 
flygtiden, eftersom det tar langre tid att lagra pa sig 
fett an att konsumera det under flygning. I den har 
studien presenterar vi data pa fettklass, vikt oeh 
rastningstidens langd under hostflyttningen fbI' nag­
ra arter tattingar. Vara data utgors av observationer 
av naturligt flyttande faglar som infangats pa rast­
platser innan de gel' sig av pa sin hostflyttning. 
U ndersokningen genomfol'des vid Ottenby lund pa 
Sodra Gland dar vi studerat foljande arter: naktergal 
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Luseinia luseinia, hoksangare Sylvia nisoria, art­
sangare S. eurruea, tbrnsangare S. eOlnmunis, Ibv­
s':mgare Phylloseopus trochilus oeh tornskata Lani­
us collurio. 

Metoder 

Vi fangade faglarna efter avslutad haekning oeh 
under flyttningen med hjalp av slbjnat vid tva platser 
i kanten av Ottenby lund, som ar en rik Ibvskogsbio­
top. Kloekarangen (plats 1, se Fig. 1) ar belagen i 
nordostra delen av studieomdldet, medan den andra 
fangstplatsen (Skogsudden, plats 2, se Fig. 1) ligger 
vid den sydvastra spetsen av Ottenby lund ungefar 2 
km nOlT om Glands sodra udde oeh Ottenby Fagel­
station (56°12'N, 16°24'E). 

Faltarbetet utfordes mellan 10 juli oeh 20 augusti 
under 1985 oeh 1986. Biotopen vid de tva fangst­
platserna (plats loch 2), karaktariseras av hogvuxen 
grasmark med inslag av buskar av slaktena Prunus, 
Crataegus, Rubus oeh Juniperus. Fagelfangst fore­
togs fran gryning till ungefar kl. 11.00. Faglarna 
alders- oeh konsbestamdes enligt kriterier i Willi­
amson (1968), Schmidt (1981) oeh Svensson (1984). 
Vi matte vinglangd till narmaste hel mm (metod 3, 
Svensson 1984), kroppsvikt till narmaste 0.1 g, 
uppskattade visuellt mangden fett enligt en sju­
gradig skala (Pettersson & Hasselquist 1985) oeh 
klassifieerade ungfaglarnas kroppsruggning enligt 
en sex-gradig skala (Bensch & Lindstrom 1992). 
Dessa matt upprepades pa de individer som ater­
fangades minst en dag efter forsta fangsttillfallet. I 
den statistiska analysen satte vi 1 juli som dag 1. 

Resultat 

Monstret for kroppsvikt- oeh fettklassvariation var 
myeket likartat vid de tva fangstplatserna, varfor vi 
slagit samman materialet fran dessa bada platser. 
Medelvarden for vikt oeh fettklass for de olika 
arterna oeh aIderskategorier presenteras i Tabell 1. 
Medelvarden for juvenila faglars vikt oeh fettklass i 
ruggningsstadium 5-6 (nastan fardig oeh fardig 
kroppsruggning) presenteras likasa i Tabell 1. 

Generellt monster 
Ndktergal: For ungfaglar okade vikt oeh fettklass 
hos de fangade individerna med sasongen (Fig. 2a 
oeh b, signifikansnivael' oeh korrelationskoeffieien­
ter anges i Tabell 2), medan for adulter varken 
korrelationen mellan vikt eller fett oeh dag pa sa­
songen val' signifikant (Fig. 2e oeh d). Forsta ungfa­
geln i den hogsta fettklassen fangades den 9 augusti. 



Hoksangare: Vikt oeh fettklass okade signifikant 
under Umgstperioden fOr bade juveniler oeh adulter 
(Fig. 3a-d; Tabell 2). De forsta faglarna med den 
hogsta fettklassen fangades 2 augusti fOr juveniler 
oeh 17 augusti fOr adulter. 

Artsangare: Under sasongen minskade vikt oeh fett­
klass signifikant fOr juveniler (Fig. 4a oeh b), men 
inte fOr adulter (Fig 4e oeh d; Tabell 2). Hogsta 
fettklassen fOr adulter var endast klass fyra, medan 
den fetaste ungfageln (klass 6) fangades den 2 
augusti . Huvudpassagen av ungfaglar verkade ske 
senare pa sasongen for artsangare jamfort med ovri­
ga arter. 

Tornsangare : Fett oeh vikt okade signifikant under 
fangstperioden for unga tOrnsangare (Fig. 5 a oeh b), 
men inte fOr adulta (Fig. 5e oeh d; Tabell 2). Den 
fOrsta ungfageln med fettmangd motsvarande klass 
sex fangades 11 augusti, medan den fetaste adulten 
tillhorde fettklass fern . 

Lovsangare: For ungfaglar okade fettklass med dag 
pa sasongen medan vikten inte okade signifikant 
under perioden (Fig. 6a oeh b; Tabe1l2). For adulta 
lOvsangare val' forhallandet omvant da vikten okade 
med sasongen oeh det fanns inte nagot samband 
mellan fettklass oeh tid under fangstperioden (Fig. 
6e oeh d; Tabell 2). En ungfagel med fettklass sex 
fangades den 20 augusti. 

Tornskata: Det var inte nagon korrelation mellan 
vikt oeh dag pa sasongen for juvenila tOrnskator, 
men fettmangden okade i den senare halvan av 
perioden (Fig. 7a oeh b; Tabe1l2). For adulter kunde 
inget samband mellan vikt eller fettklass oeh tid pa 
sasongen konstateras (Fig. 7e oeh d; Tabell2). Den 
fOrsta juvenila tOrnskatan tillhorande den hogsta 
fettklassen (6) fangades den 4 augusti . 

Aterfangster 
Uppgifterna om fOrandring i fettklass eller kropps­
vikt hos faglar som kontrollerats minst en dag efter 
fOrsta fangsttillfallet gay inget klart monster (Ta­
bell 1). Medelforandring i vikt eller fettklass per 
dag, relativt fOrsta fangstdag skilde sig inte signi­
fikant fran noll for nagon av studiearterna, med 
juvenila tornsangare som end a undantag oeh som 
uppvisade en signifikant minskning i bada matten 
(Tabell 1). 

Den hogsta indi viduella dagliga okningen i kropps­
vikt var 2.7% (okning av kroppsvikt relativt fOrsta 
fangsttillfallet) for en juvenillOvsangare, 2.7% for 

enjuvenil tornskata oeh 2.4% fOr en adult hoksang­
are. 

Daglig fOrandring av fettklass oeh kroppsvikt var 
positivt korrelerade fOr unga hoksangare (r=0.79; 
p<O.OOl) samt fOr unga artsangare (1'=1.0; p<O.OI), 
medan ovriga arter oeh alderskategorier visade ieke­
signifikanta positiva eller negativa korrelationer. 

Rastningstiden varierade mellan en oeh 31 dagar, 
med medianrastningslangd varierande mellan tva 
dagar fOr lOvsangare oeh sju dagar fOr hoksangare, 
oeh mellan 4-5 dagar fOr ovriga arter. De langsta 
rasttiderna harror sannolikt fran lokala haekfaglar i 
ornradet. 

Proportionen faglar som aterfangats atminstoneen 
dag efter fOrsta fangsttillfallet vid de bada platserna 
visas i Tabe1l3 . U nga hoksangare aterfangades of tare 
an adulta (c2=4.14, df=l, p<0.05) medan motsatsen 
gallde for tOrnsangare (c2=5 .81, df=l, p<0.05). 

Diskussion 

Resultaten av studien visar tydligt att kroppsvikten 
oeh fettmangden okade med sasongen for juvenila 
naktergalar oeh hoksangare. Fettklass okade under 
perioden aven fOr juvenila tOrnsangare, lOvsangare 
oeh torn skatol'. For juvenila artsangare rninskade 
daremot fettklassen med dag pa sasongen. Generellt 
fangades farre adulter j amfort med ju veniler, men en 
tendens till okande fettreserver oeh kroppsvikt kun­
de anda konstateras. 

Vid en jamforelse av vikter hos faglarnas i denna 
studie med vikter rapporterade fran andra platser 
fann vi i genomsnitt ganska laga eller mattliga vikter 
hos Olandsfaglarna. Det fanns dock undantag bland 
naktergal, hoksangare oeh tOrnskata dar atminstone 
vissa individer uppvisar stora fettmangder oeh vik­
ter, fullt jamforbara med varden registrerade hos 
faglar av dessa arter somjust skall flyga over Sahara. 

En mojlig fOrklaring till att vi inte kunde se nagon 
allman tendens till okning av vikt eller fettklass 
bland kontrollerna under perioden kan vara att fangst­
platserna berors av sueeessivt passerande populatio­
ner, med olika typiska fett oeh viktnivaer oeh att 
faglarna missl yekas att lagga pa sig fett i ornradet. Vi 
anser dock att detta inte ar en trolig fOrklaring, 
eftersom vi vet fran ringmarkning att manga av 
studiearterna haekar i omradet. Noterbart ar dock att 
nagra individer stannade langre tid i ornradet (>3 
veekor) oeh faglar som aterfangades efter langre tid 
visade generellt en okning i fettklass. Manga faglar 
ruggade under perioden vilket kan forklara de sma 
eller obetydliga viktOkningar, eftersom ruggning ar 
en energikravande process. 
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Inbjudan 
till 

Nordisk Fageistationskonferens 
Borgholm, Oland, 29-31 mars 1996 

Ottenby Fagelstation, som 1996 firar 50-arsjubileum, har harmed 
nojet bjuda in representanter for Nordens fagelstationer till Nordiska 
Fagelstationskonferensen 1996. Temat for konferensen ar "Vara 
nordiska faglars flyttvagar, flyttningsstrategier och overvintrings­
kvarter". Konferensen kon1mer att avhallas pa Strand Hotell i 
Borgholm. Pris for konferensen ar SEK 1000 (helpension i dubbel­
rum samt exkursion). Antalet platser ar begransat till 80, varfor vi 
preliminart bara kan ta emot tva deltagare fran varje fagelstation. 
Anmal Er darfor sa snart som mojligt, senast 1 oktober! 

Skicka Er preliminara anmalan med namn, adress, telefon/ FAX­
nummer, samt fagelstationstillhorighet, till adressen nedan. Ange 
ocksa om ni onskar hall a fore drag (15 minuter) eller deltaga med 
poster, samt bidragets titel. 

Ottenby Fagelstation 
Nordiska Fagelstationskonferensen 

PI. 1500 
S-380 65 Degerhamn 

Ytterligare upplysningar kan erhaJlas per 
FAX +46-(0)485-613 22 eller telefon +46(0)485-610 93 

Viilkomna! 
/ 
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Nya doktorsavhandlingar New dissertations 

RedaktOr Editor: S. Akesson 

Mariano Cuadrado, 1995: Site fidelity and beha­
viour of some migratory passerine species over­
wintering in the Mediterranean area. Filosofie 
doktorsavhandling, Ekologiska institutionen, 
Zooekologiska avdelningen, Lunds universitet, 
119 sidor. ISBN 91-7105-058- 2. 

En stor andel av nordliga breddgraders hackande 
fagelarter genornfor arliga fOrflyttningar till sydli­
gare ornraden for att undvika karva vinterforhallan­
den. Variationen i flyttningsmonster ar myeket stor 
mellan olika arter oeh aven mellan olika populatio­
ner inom arter. I vastra Palearktis intar Medelhavs­
ornradet ett speeiellt viktigt ornrade fOr flyttfaglar­
na, dels som "sprangbrada" for de som ska flytta till 
tropiska Afrika, oeh dels som overvintringsornrade 
fOr manga medeldistansflyttande arter. 

Myeket arbete har lagts ner pa att hos en mangd 
arter studera olika aspekter pa haekningsbiologi. 
Forhallandena under ieke haekningstid ar daremot 
ofta mindre kanda. Vad vet vi t ex om den annars sa 
valstuderade svartvita flugsnapparens vinterekolo­
gi? I denna avhandling, som baseras pa sju separata 
artiklar/manuskript, har vinterekologin hos svart­
hatta, svart rodstjart oeh rodhake, tre arter som 
overvintrar i Medelhavsornradet, studerats . Faltar­
betet har utfOrts pa fern olika lokaler i Spanien oeh 
data har insarnlats under en fOljd av ar. Studierna har 
frarnfor allt fokuserats pa tva aspekter av arternas 
vinterekologi, dels troheten till fOregaende over­
vintringsplats (philopatry) oeh dels ornfattningen av 
oeh funktionen hos vintenevir. 

Manga arter har visat sig vara trogna, inte bara sin 
haekningsplats, utan oeksa sin overvintringsplats ill .. 
efter ar. Arbetena som ingar i denna avhandling visar 
att det hos alla tre arterna finns individer som ar 
trogna foregaende overvintringsplats. Nar det galler 
svarthattan finns det, sedan tidigare, uppgifter som 
antyder att den skulle vara flexibel i sitt val av 
overvintringsplats oeh leva nomadiskt under vin-

tern. Detta har tolkats som en anpassning till att 
effektivt kunna utnyttja lokala variationer i fOdotill­
gang, frarnfor allt tillgangen pa olika typer av fruk­
ter. I ett av de ingaende arbetena uppvisade bade 
rodhake oeh svarthatta pMallande hoga aterfangst­
frekvenser under efterfOljande vintrar. For att forso­
ka bedomma hur stor andel av de svarthattor som 
overlever fran ett ar till ett annat som ar ortstrogna 
beraknade Mariano, i ett annat arbete, overlevnaden 
utifran mellam'lrskontrollerna. Detta yarde jarnfor­
des sen med overlevnaden beraknad fran hela det 
spanska aterfyndsmaterialet. Om en stOrre andel av 
de som overlevt inte skulle atervanda till ornradet 
nastkommande vinter skulle overlevnaden under­
skattas. Resultaten visar dock inte pa nagon signifi­
kant skillnad i overlevnad mellan de olika berak­
ningarna (DAD fOr kontrollerna resp 0048 fOr aterfyn­
den) vilket leder Mariano till den intressanta kon­
klusionen att de allra flesta svarthattorna i detta 
ornrade uppvisar trohet till sina foregaende vinter­
omraden. 

Under vintern kan faglarna antingen vara tenito­
riella oeh forsvara revir, leva solitart men utan att 
fOrsvara revir eller oeksa leva i soeiala grupper 
(floekar). I tva av arbetena har strukturen pa vinter­
reviren hos svart rodstjart oeh rodhake studerats. 
Hos svart rodstjart var fOrhallandena tarnligen kom­
plicerade oeh fOrutom stabila, fOrsvarade revir oeh 
stationara faglar utan speeiella revir (floaters) fanns 
oeksa faglar som upprattholl temporara revir. Anta­
let faglar som upprattholl stabila revir var fa oeh 
uteslutande garnla hanal'. I konflikter med inkraktare 
vann dessa individer sa gott som alltid. Tenitoriali­
teten var konelerad med draktkaraktarer oeh stor­
lek, men storlek var oeksa korrelerad till alder oeh 
bland gamla hanar var det ingen storleksskillnad 
mellan de som hade revir oeh de som inte hade nagot. 
Nagon skillnad mellan revirhallare oeh ieke revir­
hallare nar det gallde fettklass oeh vikt kunde inte 
heller pavisas vilket Mariano tolkat som att det pa 
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kort sikt inte var nagon fOrdel med att ha ett revir, 
hogre andel aterfangster mellan ar av gamla hanar 
tolkas dock som att det kan vara en fOrdel att vara 
revirhallande. Att det drojer drygt ett £11' innan den 
svarta rodstjarthanen blir utfargad har bl a fOresla­
gits vara en anpassning till fOrhalldena under vin­
tern. Tanken ar att en honfargad drakt skulle ge 
upphov till mindre aggresioner fran adulta hanar. 
Denna hypotes testade Mariano i ett av de ingaende 
arbetena genom att attackfrekvensen fran adulta 
hanar mot andra adulta hanar jamfordes med attack­
frekvensen fran adulta hanar mot honfargade faglar. 
Nagon skillnad kunde inte pavisas, och darmed 
hittades inget belagg for att bibehallandet av den 
honfargade drakten skulle vara en anpassning fOr att 
minska aggressionen fran dominanta faglar. 

Hos rodhake var det vanligare med revir an hos 
svart rodstjart, men aven har fanns det "floaters". I 
storleksordningen 30% av rodhakarna holl revir. 
Tyvarr finns ingen uppgift om aldersfOrdelning 
mellan de som fOrsvarade revir och de som inte hade 
nagot revir. I nagra fall blev revir lediga (bl a genom 
bortplockning) och att dessa snabbt besattes av nya 
faglar tolkar Mariano som att revir ar en begransad 
resurs. Reviren var fOrvanansvart sma, i genomsnitt 
bara 0.17 ha (n=l 0). Innehavaren av ett revir attack­
erade inte bara inkraktande rodhakar utan ocksa 
inkraktande svarta rodstjartar och svarthakade busk­
skvattor. Det starkaste svaret mot en inkraktare var 
dock alltid nar det var den egna arten, vilket tolkas 
som att inomartskonkurrensen i det har fallet ar 
starkare an konkurrensen med ekologiskt narstaen­
de arter. En intressant iakttagelse var att en hog 
attackfrekvens mot inkraktare kunde korreleras med 
lag temperatur under fOregaende dag. 

lett andra arbete om rodhakarnas vinterrevir stu­
derade Mariano vilken fOrdel det kan innebara att 
halla ett revir. Tva hypoteser har framlagts, dels en 
som sager att det handlar om att fOrsvara ett omrade 
med goda fOdotillgangar och att detta skulle ge 
agaren en fOrdel i form av minskad risk att svalta 
ihjal (the good feeding patch hypothesis), och de1s 
en som sager att fOrdelen ar att agaren utsatts fOr 
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minskad predationsrisk genom att reviret ar valkant 
och innehaller skyddade fOdosoksplatser (the anti­
predation hypothesis) . Genom att gora tidsstudier pa 
revirhallande kontra icke revirhallande rodhakar 
visade Mariano att det inte fanns nagon skillnad i 
fOdointag (inte heller i vikt eller fettklass) mellan 
revirhallare och icke revirhallare. Daremot fann han 
belagg for anti-predator hypotesen genom att revir­
agarna tillbringade mer tid fOdosokande nara eller 
gomda i skyddande vegetation. 

En stor fraga inom fagelflyttningen ar om flyttfag­
larna under vintern konkurrerar med de arter som ar 
stationara pa overvintringsplatsen aret runt. Manga 
anser att flyttfaglarna fyller upp och utnyttjar annars 
outnyttjade nicher i olika habitat. I nagra av arbetena 
har Mariano studerat huruvida konkurrens fOrekom­
mer mellan vintergasterna och de lokala stannfaglar­
na, dels i form av svarthatta och samrnetshatta och 
de1s i form av svart rodstjart, rodhake och svartha­
kad buskskvatta. Nar det gallde svarthatta och sam­
metshatta konstaterade Mariano att deras fodosoks­
teknik till stor del overlappade men att de fOdosokte 
i olika delar av vegetationen. Svarthattan hogre upp 
i trad och buskar medan samrnetshattan mer utnytt­
jade laga buskage. Under somrnaren nar svarthattan 
saknades utnyttjade dock samrnetshattan aven trad­
kronorna for fodosok. Nar det gallde de andra tre 
arterna noterades manga interspecifika interaktio­
ner men en dominanshierarki fOrekom, med rodhake 
som mest dominant, svarthakad buskskvatta som 
intermediar och svart rodstjart som minst dominant. 
Mariano tolkar den relativt laga frekvensen av revir 
hos svart rodstjart som ett resultat av dess lag a 
dominansstatus. 

Genom att behandla flera centrala fragor for over­
vintrande faglar, namligen revirforsvar och konkur­
rens med inhemska arter, ar detta en intressant av­
handling som glantar pa dorren till manga spannan­
de beteende-ekologiska arbeten framover. Framfor 
allt de delar dar Mariano studerat fOrdelarna med 
och fOrsokt forklara revir kontra icke revir under 
vintern tycker jag ar sarskilt intressanta. 

THORD FRANSSON 
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MarkBeaman, 1994: Pale arctic Birds-a check­
list of birds of Europe, North Africa and Asia 
north of the foothills of the Himalayas. Harrier 
Publications, Stonyhurst. 168 sid. Medlemspris i 
N aturbokhandeln 205 kr. 

Denna checklist kan sagas vara en modern variant av 
Voous lista fnin 1977, vilken ligger till grund fOr 
fIertalet europeiska landers offici ell a nomenklatur. 
Beaman ar inte systematiker utan framst en kunnig 
oeh hangiven ornitolog. Som en av grundarna av 
Birdquest har han rest myeket inom omradet oeh sett 
en stor del av arterna i faIt. Den radikala omgruppe­
ringen av fagelfamiljerna som fOreslagits av Sibley 
oeh Ahlquist har ej anammats utan den systematiska 
ordningen fOljer i stort Voous lista. Taxonomiska 
skillnader jamfort med denna lista aterfinns framst 
pa artniva. Forfattaren har generellt valt att inte 
splittra olika former om inte overtygande skal fOr 
detta publieerats, vilket torde vara en sund strategi . 
I den systematiska listan anges de diskutabla former 
som ingar under arten i fraga, t. ex. rasen cornix 
under kdka. Alternativa slaktnamn oeh alternativ 
stavning av latinska namn, liksom avvikande taxo­
nomisk status anges i en omfattande bilaga. Detta 
appendix ar kanske bokens storsta tillgang. Har 
disku terar fOrfattaren u tfOrligt alternati va s tandpunk­
ter oeh ger referenser fOr oeh emot. Den intresserade 
kan sedan ga till ursprungskallorna oeh bilda sig en 
egen uppfattning. I fIera tveksamma fall ar det 
oundvikligt att Beamans personliga uppfattning faUt 
avgorandet. En noggrann genomgang av den taxo­
nomiska litteraturen har lett till andrad stavning av 
en del latinska ord med hanvisning till att den ur­
sprungliga stavningen ej korrigerats pa giltigt satt, 
vilket fOrefaller mig onodigt nitiskt. Vidare anges 
ibland inte nagot skal fOr att andra slaktnamn i 
forhallande till Voous (t. ex Mergellus i stallet for 
Mergus for salskrake). Generellt innehaUer listan 
nagot fIer arter an Voous fOrteekning, vilket speglar 
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en allman trend at ge fler former artstatus. Forfatta­
ren har dock fOredomligt "haIlit igen" jamfort med 
Sibley oeh Monroes varldslista fran 1990. Forand­
ringar av betydelse fOr svenska forhallanden ar att 
medelhavsraserna av mindre lira ges artstatus, att 
skarpiplarkekomplexet splittras pa tre arter, samt att 
taigasangare av formen humei ges artstatus. Detta 
fOrefaUer rimligt medan fOrfattarens uppdelning av 
gratrutkomplexet pa fyra olika arter ar mer dislcuta­
bel. 

I engelsksprmga lander varlden over pagar fOr 
narvarande en livlig debatti syfte att astadkomma en 
allmant aeeepterad linje for enhetliga engelska namn. 
I Storbritannien eirkulerar minst tre olika fOrteek­
ningar med fOrslag till nya engelska namn. De fiesta 
fOresprakar fOrtydligande namn sa att exempelvis 
stenskvatta blir Northern Wheatear oeh stare blir 
Common Starling. Detta kan troligen aeeepteras 
generellt, men om engelsk eller amerikansk praxis 
ska rada ar en svarare not att knaeka. I denna bok 
anges aven alternativa engelska namn. Beaman har 
stuekit ut hakan oeh i vmje enskilt fall valt antingen 
det engelska eller det amerikanska alternativet som 
fOrstanamn. I ett utforligt appendix anges tidigare 
praxis i olika delar av varlden samt skal fOr oeh emot 
olika alternati V. Radikala fOrandringar j amfort med 
dagens engelska praxis ar att kalla lommarna for 
loon i stallet fOr diver, de rnindre labbarna fOr jaeger 
i stallet for skua oeh brednabbad simsnappa fOr Red 
oeh inte Grey Phalarope. Fran svensk horisont kan 
man bara hoppas att det gar att enas om en praxis som 
slar igenom over hela den engelskspralciga varlden . 
Beamans inlagg fOrefaller da vara en bra kompro­
miss. 

Det behandlade geografiska omradet beskrivs ut­
fOrligt i introduktionen. Jamfort med tidigare fOr­
teekningar har mer av Libyen oeh Chad tagits med 
oeh hela den arabiska halvon inkluderas. Gransen i 
Asien ar mer komplieerad oeh foljer speeifieerade 
hojdgranser i Himalaya oeh Kina, for att utestanga 
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mer tropiska arter som ibland nar relativt langt 
norrut i laglandet. Gransen genom Kina ar speciellt 
svar att dra, men grovt behandlas omradet norr om 
Yangtze-kiang. I en bilaga redogar farfattaren far 
varfar en del arter utelamnats. Ambitionen har varit 
att aven inkludera alIa tillfalliga gaster i regionen, 
vilket naturligtvis kan diskuteras. Introducerade 
bestand och vanliga rymlingar finns ocksa med, men 
man saknar t. ex. Chileflamingo. 

Sammanfattningsvis utgar boken ett imponeran­
de enmansarbete. Generellt har fOrfattaren enligt 
min mening balanserat val mellan olika befintliga 
alternativ. StOrsta tillgangen ar diskussionen och 
den omfattande referenslistan. StOrsta nackdelen ar 
att register saknas, varfar man fOrutsatts kanna till 
var en art placeras systematiskt. Det ska bli intres­
sant att se hur stort genomslag boken kommer att fa. 
Inom SOF:s namnkommitteharvi valt atti stortfOlja 
denna lista infOr produktionen av en svensk namn­
lista aver holarktiska arter. 

NILS KJELLEN 

Kevin 1. Gaston, 1994. Rarity. Chapman & Hall, 
London. 205 pp. (Population and Community 
Biology Series 13.) 

Utmarkande far manga av dagens fagelskadare ar 
jakten pa rariteter. Pa gott och ont. Sjalv tillhar jag 
dem som vill betona de goda sidorna av artjakten: 
upptackterna, ny kunskap, drivkraften att skada mera, 
viljan att skydda det man tycker om, samvaron och 
diskussionerna kring upplevelserna. Andra vill fram­
hava det negativa: risken fOr stOrningar, minskat 
intresse fOr "serias" ornitologi, hetsen och det ytliga 
upplevandet, daligt rykte bland allmanheten. Det rna 
vara hur som heIst med detta, rariteter ar nagot som 
fa inte berars avo 

De flesta tycker nog att sallsynthet ar ett ganska 
okomplicerat begrepp. Men det ar det inte Iangre nar 
man last Kevin Gastons nya bok omjust sallsynthet, 
Rarity. Det ar inte fraga om nagon fagelbok i 
egentlig mening, utan en allman biologisk-ekolo­
gisk text. Men som sa ofta praglas sadana backer av 
det faktum att ornitologin lange varit och fortfaran­
de ar skaret i plogen som plOjer ny mark pa den 
ekologiska forskningens faIt. En snabb sammanrak­
ning av de figurer i boken som kan identifieras till 
art eller organismgrupp visar att en tredjedel avser 
faglar, medan resten fardelar sig tamligen lika 
mellan vaxter, daggdjur, insekter och avrigt. Och 
detta trots att faglarnas artantal inte ar stort i 
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fOrhalIande till organismvarlden totalt och Gaston 
inte ar ornitolog. Det ar en fin tribut till tagelskadan­
dets fOljdeffekter! 

Gaston barjar med att fOrsaka definiera sallsynt­
het och dess samband med andra begrepp, t. ex. 
sarbarhet i bevarandesammanhang. Uppdelningen i 
hotkategorier enligt mCNs (i Sverige Artdatabank­
ens) "rada listor" far i det sammanhanget ett om­
namnande. En av kategorierna ar just "sallsynt", till 
skillnad fran andra kate gorier sasom "hotad" och 
"sm.-bar". Sallsynt definieras enligt IUCN som "Taxa 
med sma varldspopulationer som far narvarande 
inte ar hotade eller sarbara men i riskzonen. Dessa 
taxa aterfinns vanligen inom begransade geografis­
ka ornraden eller biotoper eller ar glest utspridda 
inom ett starre utbredningsornrade." Har framtrader 
ett av definitionsproblemen, om man skall utga fran 
antalet individer eller utbredningsornradets storlek. 

Gaston anskar en "diskontinuerlig" definition av 
sallsynthet, trots att sallsynthet i sjalva verket ar en 
fullstandigt kontinuerlig variabel, vilket flera dia­
gram i boken ocksa klart visar. Men han havdar att 
detfinns ett praktiskt behov av en definition, bl.a. far 
att det behavs i naturskyddsarbetet. Inte minst in om 
lagstiftningen behavs en objektivisering av begrep­
pet sallsynthet. Gaston bestammer sig fOr att lata 25 
%-kvartilen i frekvensfardelningen av arters abun­
dans eller utbredningsornrade i ett givet organism­
sarnhalle bli klyvningspunkten, dvs . de 25 % arter 
som ar fataligast eller har minsta utbredningsornra­
det skall kallas sallsynta. Detta ar en godtycklig 
klyvning utan nagon som heIst objektiv grund. Man 
kunde naturligtvis lika garna ha valt att satta gransen 
far sallsynthet till de 5 % fataligaste eller minst 
spridda arterna och havda att 5%-gransen ar ett vida 
accepterat delningsvarde i statistiska fOrdelnings­
sammanhang. Fast da skulle givetvis mycket fane 
arter bli sallsynta. Framtiden far utvisa om Gaston's 
yarde far nagon acceptans. Jag tror det knappast, 
men underligare saker har hant. 

Sjalvklart kan man studera sallsynthet separat 
med avseende pa an tal respektive utbredning. Men 
antal och utbredning har intimt samman, och dessa 
samband disksuterar Gaston i ett sarskilt kapitel. I 
alIt vasentligt ar det ett skalproblem, dvs. en fraga 
om lokal, regional eller global sallsynthet. 

Ett intressant problem ur manga synpunkter, bade 
ur modern bevarandesynpunkt och fOr langsiktig 
evolution, ar sambandet mellan sallsynthet och en 
arts livslangd. Detta kan studeras bade i geologisk 
(eller evolutionar) och ekologisk tidsskala. I geolo­
gisk tidsskala fOrefaller sallsynthet vara negati vt 
korrelerad med en arts Ii vslangd under perioder med 



stabil miljo, men inte i samband med katastrofer, 
t.ex. massutdoendet i slutet av kritepoken. Men det 
finns manga felkallor vid studier av fossila material 
och forskarna ar langt ifran ense. I ekologisk tidsska­
la verkar sallsynthet vara tydligare kopplad till utdo­
enderisken. Faktorerna ar de gamla vanliga: Allee­
effekten (individer fiir svart att traffas nar bestandet 
blir fOr glest; jfr. vitryggspetten !), slumphandelser i 
demografin (fodelse- och dodstallika val som mil­
jovariation), populationsfragmentering, invavel och 
fOrlorad genetisk variation. loom parentes sagt hav­
dar Gaston att de demografiska faktorerna ar vikti­
gare an de genetiska, utom i extremt sma populatio­
ner, nagot som jag tror ar riktigt och dessutom viktigt 
att frarnhalla eftersom bevarandedebatten ofta ten­
derar till overdriva de genetiska problemen. 

Diskussionerna i bokens olika kapitel visar klart 
att sallsynthet ar en utomordentligt intressant evolu­
tionar och ekologisk egenskap i sig, och att sallsynt­
het darfor inte bara ar intressant i bevarandesam­
manhang. Men en stor och viktig fraga som inte 
behandlas efter fortjanst ar sallsynthetens betydelse 
fOr artbildningen. Ernst Mayr's huvudtes var att 
arbildning nastan alltid bara sker inom sma, begran­
sade och isolerade populationer. Dock ar detta knap­
past nagon storre brist eftersom amnet ar sa valven­
tilerat pa manga andra hall. 

I det nast sista kapitlet behandlar Gaston natur­
vardsfragorna. Huvudtesen ar att naturskydd kraver 
prioritering. Han intar en pessimistisk, men sakert 
realistisk, attityd: "Vi kommer inte att kunna hindra 
betydande reduktioner i antal eller utbredning, och i 
slutandan utdoende av manga, troligen valdigtmanga 
arter som en direkt eller indirekt fOljd av manniskans 
aktiviteter. Det finns otillrackligt med tid, otillrack­
ligt med pengar och otillracklig politisk vilja." Be­
traffande sallsynthet som kriterium fOr bevarande­
yarde menar Gaston att det ar en otillracklig bas fOr 
prioriteringar. Bl.a. hanvisar han tillF. B. Goldsmith's 
paradox: skulle man anvanda sallsynthet som end a 
kriterium, skulle ett omrades yarde kunna okas ge­
nom att gora rariteterna annu sallsyntare! Vardet av 
att betona nyckelarter i naturskyddsarbetet ar heller 
inte nagon enkel fraga, och inte heller ar det latt att 
avgora om specifikt artbevarande (som givetvis kra­
ver biotopbevarande) eller biotopbevarande i sig ar 
bast; det beror pa fOrhallandena. Men battre kunska­
per om sallsynthet ger oss i alIa handelser ett verktyg 
som ar anvandbart fOr att bedoma hur framgangsrika 
vi ar i vart arbete att lata sa manga arter som mojligt 
samleva pa viir jord. 

I slutkapitlet "Varthan?" lagger Gaston mera per­
sonliga synpunkter pa olika fragor. Varfor skall vi 
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studera rariteter? Han citerar K. E. Holsinger och L. 
D. Gottlieb: "Forvanande litet ar kant om hela bio­
login fOr nagon individuell vaxtart i det vilda darfOr 
att forskare ofta valjer att studera en art fOr att fa svar 
pa specifika fragor, inte for att fa veta alIt om den 
som organism". Detta speglar det radande modet 
inom den ekologiska forskarvarlden; det galler att 
formulera en intressant generell hypotes, sekundart 
ar sedan att hitta en art att testa hypotesens fOrutsa­
gelser pa. Det blir da vanligen en allman, latthanter­
lig art, in om ornitologin garna en holkhackare eller 
en som kan odlas i laboratoriet. Och kanske ar det 
som Gaston sager, det ar alltfor komplext och vitt­
omfattande att stalla forskningsproblemet "VarfOr ar 
denna art sallsynt?". Men Gaston havdar, sakert med 
ratta, att sallsynthet ar en egenskap med egen bar­
kraft, yard att studera i sig. I vart fall ar djupgaende 
studier av rruiteter absolut nodvandigt inom beva­
randebiologin. Generell kunskap fran studier av 
all manna arter ar inte overforbar till rariteterna. 

SOREN SVENSSON 

L. Jenni & R. Winkler. 1994. Moult and Ageing 
of European Passerines. Academic Press, Lon­
don. 225 sid. Medlemspris i Naturbokhandeln: 
675 kr. ISBN 0-12-384150-X. 

En rad guider om faglarnas ruggning och guider fOr 
art - och aldersbestamning har publicerats de senaste 
30 aren. Redan 1966 publicerade E. Stresemann och 
V. Stresemann sin klassiska bok om ruggning (Die 
Mauser del' Vogel) och 1970 kom forsta upplagan av 
L. Svenssons Identification Guide to European Pas­
serines. Ett annat omfattande verk om faglarnas 
ruggning gays ut av H. B. Ginn och D. S. Melville 
1983 (Moult in Birds, BTO). Intresset for ringmark­
ning, art- och iildersbestamning samt ruggning har 
dock blivit alltmer omfattande och bra sammanfat­
tande litteratur har saknats. Detta ar dock en svar 
uppgift som kraver mycket noggranna studier av en 
mangd olika fagelarter. De erfarenheter som kravs 
for att skriva en sadan bok har L. Jenni och R. 
Winkler, som nu sammanfattat en enorm mangd data 
som insamlats under dryga 15 ar. Resultatet ar en 
mycket imponerande bok om ruggning och alders­
bestamning av europeiska tattingar. 

Boken omfattar sex kapitel som ar fOrdelade pa 
tva olika delar. Den fOrsta delen (kapitell-4) ger en 
grundlaggande oversikt om fjadrarnas manga funk­
tioner, varfOr fjadrarna slits och darmed varfor fjad­
rarna maste bytas ut med jamna mellanrum under en 
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Higels liv. Vidare sa beskrivs de olika fjadergrupper­
na i en fagelvinge och terminologin om en mangd 
olika ruggningsmonster reds ut. De tva sista kapitlen 
i fOrsta delen ar ingaende samrnanfattningar av adul­
ta respektive juvenila faglars ruggning. Har beskrivs 
tidpunkten fOr adulternas ruggning, hur den fOrhaI­
ler sig till aktiviteter som hackning och flyttning 
samt vilka olika typer av ruggningsstrategier som 
finns. Nagot som tidigare litteratur mer eller mindre 
saknar ar ingaende studier av den post-juvenila 
ruggningen, men har diskuteras och illustreras en 
mangd data om tidpunkten for, omfattningen av och 
variationen hos de olika fjadergruppernas ruggning. 
Det ar ocksa presentationen av tattingarnas partiella 
ruggning som ar ett av bokens huvudsyften. 

Bokens andra del (kapite15-6) innehaIler forst ett 
kapitel som ger generella karaktarer fOr aldersbe­
starnningar av tattingar, bade genom att titta pa 
fjadrarnas farg, form och slitage samt genom att titta 
pa faglarnas ruggning. Slutligen det sista och sWrsta 
kapitlet, redogorelsen for ruggningsmonster och al­
dersbestamning av 58 europeiska tattingar. For varje 
art ar ruggningen presenterad efter vilka och hur stor 
del av fjadrarna i vingen som omfattas av den post­
juvenila ruggningen, adulternas ruggning efter hack­
ningen samt, i de fall da det ar aktuellt, ruggning pa 
flyttfaglarnas overvintringsplatser. Darefter ges kom­
mentarer pa alders bestarnning efter respekti ve rugg­
ning. En av bokens absoluta hojdpunkter ar dock att 
vruje art beskrivs med hjalp av en rad utmarkta 
detaljerade fotografier (3-15 per art) av en utbredd 
vinge, som j ag formodar far det att klia i fingrarna pa 
manga ringmarkare. DWver text och fotografier sa 
illustreras omfattningen av den post-juvenila rugg­
ningen med en overskadlig figur. Pa detta satt kom­
bineras beskrivningar, fotografier och figurer sa att 
man latt kan folja och overblicka det viktigaste fOr 
vruje art. 

Trots att bokens alIa delar verkar till synes perfek­
ta sa finns det trots alIt nagra ens taka nackdelar. Det 
forsta som slog mig nar jag fick se boken var forma­
tet. Boken ar inte sarskilt tjock men storleken ar 
drygt A4-formatet. Det ar dfufor ingen bok som man 
latt och smidigt packar ner i ringmarkarvaskan, utan 
lampar sig nog bast da man i lugn och ro kan sitta och 
jamfora bilderna med vad man hru' i handen. Forma­
tet kan dock fOrsvaras av att det ar bra att kunna 
jamfora olika aldersgrupper av samrna art och basta 
lOsningen ar dfu'fOr att ha flera fotografier av en art 
pa samrna sidas. Den andra anmarkningen ar valet 
av arter. Boken behandlar framfor alIt de arter som 
fOrfattarna sjalva hru' ringmfu'kt (i Schweiz och Ita­
lien) ochjamfort med "Svensson-guiden" sa verkar 
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58 arter vara ett nagot begransat urval. Jag skulle 
gfu'na byta ut arter som citronsiska och klippsparv 
mot t. ex. karrsangare och naktergal. Det ska anda 
papekas att fOr en ringmarkare i Sverige sa tacker 
boken en majoritet av de arter som kan forvantas 
fastna i naten. Det ska aterigen sagas att boken 
innehaller en oerhord mangd information och fOr att 
inte boken skulle bli ett evighetsprojekt sa ar denna 
begransning klart befogad. Forfattarna har inte hel­
ler fOr avsikt att ersatta andra guider, snarare att 
komplettera dessa. Boken fyller anda sitt syfte, nam­
ligen att samrnanfatta aktuell kunskap om tattingar­
nas ruggning och visa hur variabel den partiella 
ruggningen ar och dess nytta for aldersbestarnning 
av europeiska tattingar. 

Sammanfattningsvis ar detta en mycket innehalls­
rik bok dfu' text, tab eller, figurer och fotografier ar 
kombinerade sa att man latt kan folja forfattarna 
beskrivningar. Jag tror att boken komrner att locka 
flertalet ringmarkare till mer ingaende studier av 
ruggning och da kanske mer inriktat pa att granska 
faglarnas partiella ruggning. Ar man intresserad av 
ruggning och aldersbestarnning av tattingar sa ar 
boken ett givet kop. Boken ar dessutom utmfu'kt fOr 
de som bara villiasa om ruggning utan att fOr den 
skull jobba med ringmarkning. 

CHRlSTER LARSSON 

Hans Winkler, David A . Christie & David Nur­
ney, 1995. Woodpeckers. A Guide to the Wood­
peckers, Piculets and Wrynecks of the World. 
Pica Press, Sussex. 406 s. Medlemspris i bokhan­
deln: 403 kr. ISBN 1-873403-25-9. 

I detta verk avhandlas varldens fagelarter i familjen 
Picidae. Familjen bestar av tre underfamiljer, Jyng­
inae (goktytor, 2 arter), Picurnninae (dvargspettru', 
30 arter) och Picinae (hackspettar, 182 ruter) . Bo­
kens upplaggning ar densamrna som i de s. k. "Helm­
guiderna" med en inledande allman oversikt av 
gruppen som behandlas. Sedan fOljer en avdelning 
med fargplanscher med bilder pa hogersidan och en 
kortfattad text pa vanstersidan som tar upp artens 
utbredning, habitat och viktigare faltkannetecken. 
Slutligen fOljer en textdel (drygt halften av bokens 
sidor) med utforliga beskrivningar av arterna. Vid ett 
ytligt betraktande ger boken intrycket att framst vara 
en bestarnningsguide men den ar mycket mer an sa. 
Forfattarna har valt en hog ambitionsniva och mer 
plats har givits at beskrivningar av allman biologi 
och ekologi an i andra "Helm-guider". Boken ar 



darfOr ocksa i manga avseenden en oversikt av var 
kunskap om varldens goktytor, dvargspettar och 
hackspettar. 

I bokens inledande oversikt av farniljen tar man 
upp bI. a. systematik, morfologi, fOdoval och fodo­
soksbeteenden, hackningsbiologi samt sociala sys­
tem. Mycket av innehallet ar fOrstas rent deskriptivt 
men beteenden och den stora spannvidd av sociala 
system som finns inom gruppen diskuteras utifran 
aktuella ekologiska hypoteser. Texten ar bitvis val 
formell och kortfattad, vilket gor den nagot tunglast. 
Vad galler systematik har forfattarna valt att fOlja 
Short (1982), som bI. a. for alla "brokspettar" till 
slaktet Picoides. Det vanligaste bland europeiska 
fOrfattare ar ju annars att fOlja Ouellet (1977) och 
del a gruppen i Dendrocopus fOr de euroasiatiska 
arterna och Picoides fOr de amerikanska och de bada 
tretaiga arterna (t. ex. BWP). Ytterligheterna inom 
gruppen motiverar en delning men annu sa lange 
verkar det inte finnas nagon vedertagen uppfattning. 
Tills en sadan nas tar bada systemen anses gangbara. 

David Nurneys bilder kanns nagot livlOsa och 
uppstallda men ar and a av genomgaende hog klass. 
Valje art ill: frikostigt illustrerad med bilder pa olika 
kon, alderskategorier och raser. De fIesta faglarna ar 
avbildade i samma stallning utan nagon stOne artis­
tisk frihet. En vinst med detta ar dock att uppslagen 
blir mycket lattoverskadliga. 

De utforligal'e artbeskrivningarna i bokens sista 
halva inleds med ett stycke om identifiering i faIt. 
Sedan fOljer utbredning, habitat, en mer ingaende 
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beskrivning av drakten hos olika raser, kon och 
aldrar, olika kroppsmatt, laten, beteenden, foda, 
hackningsbiologi och slutligen referenser. For de 
arter jag kan bedoma ar det hela en bra oversikt av 
litteraturen om respektive art fram t. o. m. 1993. 
Presentationerna ar naturligtvis kortfattade men val 
studerade arter har fatt upp till tre sidor. Referenslis­
tan om ca 600 titlar ger goda mojligheter fOr den som 
harifran vill tranga vidare i nagot affine. Nagot som 
slar en nar man bladdrar genom dessa sidor ar den 
ytterst begransade kunskap vi har om manga, fram­
fOralIt sydamerikanska, arter. For de flesta dvarg­
spettar och manga hackspettar ar inget kant om 
laten, beteenden, fOdoval eller hackningsbiologi. Ett 
av fOrfattarnas mal med denna Iitteratursamman­
stallning har val'it att pavisa just dessa kunskaps­
luckor. Ett annat mal har varit att visa pa di versiteten 
som finns inom en djurgrupp . Det ar lite av upptack­
argladje att bladdra genom sidorna och lata sig 
forundras av val'iationen i t. ex. parningssystem, 
med monogama arter, polyandriska (men inga poly­
gyna!) arter, kolonihackare och grupphackare. Eller 
den overvaldigande mangfalden av specialiseringar 
i habitatval och fodoval som olika arter uppvisar. 

Visst finns det saker att kritisera i boken, t. ex. de 
valkategoriska slutsatserna om evolutionen av grupp­
hackning hos hackspettar. Men jag later den negati­
va kritiken bero till fOrman for bokens manga posi­
tiva sidor, som jag tycker berattigar den plats i alIa 
fagelintresserades bokhy lla. 

ULF WIKTANDER 
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KARTAN VISAR ANTAL INVENTERADE RUTTER 

VINTERN 1994/95, 

Manga nya deUagare behovs. 

Inventeringen sker med hjalp av punkt­
rutter: 20 punktrakningar a 5 minuter 
langs en stracka som du sjalv valjer. En 
rutt inventeras pa 3-5 timmar. Du kan 
valja att inventera din rutt under bara 
jUl/nyar eller under var och en av fern 
perioder. Vinterns rakningsperioder ar: 

Period 1: 7-22oktober 
2: 11-26 november 
3: 23 december-7 januari 
4: 27 januari-ll februari 
5: 2-17 mars 

Inventeringsmetoden ar mycket enkel. 
Det ar bara att rakna alIa Higlar av valje 
art som du ser eller hor fran varje punkt. 
Kravet pa dig ar bara ett: du maste 
sakert och snabbt kunna bestamma 
faglarna pa utseende och late. Nar du 
har anmalt dig Hir du blanketter med 
mera detaljerade anvisningar. 

Anmal dig till 

Vinterfagelrakningen 
Soren Svensson 
Ekologihuset 
22362 Lund 



Instruktioner till fOrfaUarna 
Instruktions to authors 

Allmant galler att bidrag skall vara avfattade enligt den mode II 
som finns i tidigare haften av tidskriften. Titeln skall vara kort, 
beskrivande och innehiHIa ord som kan anvandas vid indexer­
ing och informationssokning. Uppsatser, men ej andra bidrag, 
skall inledas med en Abstract pA engelska om hogst 175 ord. 
Texten bor uppdelas med underrubriker pA hogst tvA nivAer. 
Huvudindelningen bor lampligen vara inledning, metoder/ 
studieornrAde, resultat, diskussion, tack och Iitteratur. Texten 
fAr vara pA svenska eller engelska och uppsatsen skall avslutas 
med en fyllig sammanfattning pA det andra sprAket. Tabell­
och figurtexter skall forses med oversattning till det andra 
sprAket. Tabeller, figurer och figurtexter skall finnas pA sepa­
rata blad. Det skall finnas minst 4 cm marginal till vanster om 
texten som skall vara maskinskriven med minst dubbelt rad­
avstAnd. Manus skall insandas i tre kopior inklusive tabeller 
och figurer. Originalfigurer skall insandas endast efter upp­
maning. 

Andra bidrag an uppsatser bor ej overstiga 2000 ord (eller 
motsvarande om det ingAr tabeller och figurer). De skall inte 
ha nAgon inledande Abstract men daremot en kort sammanfatt­
ning pA det andra sprAket. 

Forfattama erhAlIer korrektur som skall granskasomgAende 
och Atersandas. Tillsammans med korrektur erhAlIs ocksA 
bestallningsblankett fbr siirtryck. Av uppsatser, men ej ovrigt, 
erhAlIer fbrfattaren 50 sartryck gratis. 

Referenser skall i texten anges med namn och Artal samt 
bokstaver (a, b etc) om det forekommer referenser till samma 
forfattare och Ar mer an en gAng. For litteraturlistans utform­
ning se nedan. 

Contributions should be written in accordance with previous 
issues ofthejournal. The title should be short, informative and 
contain words useful in indexing and information retrieval. 
Full length papers, but not other contributions, should start 
with an Abstract in English not exceeding 170 words. The text 
should be divided by no more than two levels of subheadings. 
Thefollowing primary subheadings are recommended: Intro­
duction, MethodslStudyareas, Results, Discussion, Acknow­
ledgements, and References. The text may be in English or 

Swedish and the paper should end with a comprehensive 
summary in the other language. Table and Figure legends 
should be in both languages . Table and Figure legends must 

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

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

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

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

Referenser References 
I texten In the text: Andersson (1985), Bond (1913a, 1913b), 
Carlsson & Dennis (1956), Eriksson et al (1989) , (Andersson 
1985), etc. 

I referenslistan In the reference list: 

Andersson, B. 1985. Populationsfbrandringar hos tranan Crus 
grus under 100 Ar. Var Fagelvdrld 50:211-221. 

Bond, A. P. 1913a. A new theory on competitive exclusion. 
fournal of Evolutionary Biology 67:12-16. (Om tidskrif­
tens narnn fbrkortas anvands intemationell standard. If 
name of journal is abbreviated international standard must 
be used.) 1. Evol. BioI. 67: 12-16. 

Bond, A. P. 1913b. Breeding biology of the Pied Flycatcher. 
Pp. 123-156 in Ecology and Adaptations in Birds (French, 
J. ed). Whinchat Publishers, Nairobi. 

Carlsson, T. & Dennis, W. A. 1956. Btamesens liv. Tower 
Univ. Press. Trosa. 

Eriksson,S., Janke, V. von&Falk,J.1999.Remarkableevents 
in the avian world. Ph. D. Thesis, Dept of Ecology, Univ. 
of Lund, Sweden. 



POSTTIDNING 
Sveriges Ornitologiska Fbrening 
Box 14219 
10440 Stockholm 

ORNIS SVECICA Vol 5, No 2, 1995 

Contents - Innehdll 

49 C. Hjort 

55 S. Blomqvist 
A. Lindstrom 

69 A. Hedenstrom 
A. Lindstrom 
1. Pettersson 

75 B. Lundgren 
A. Hedenstrom 
J. Pettersson 

81 S. Akesson 
A. Hedenstrom 
D. Hasselquist 

Gunnar Svardson and the foundation of Ottenby Bird Observatory 

Gunnar Svardson och grundandet av Ottenby Jagelstation 

The spring migration of Sanderling Calidris alba, Little Stint C. minuta and 
Curlew Sandpiper C. Jerruginea in Sweden 

Vaiflyttningen hos sandlOpare Calidris alba, smasnappa C. minuta och 
spovsnappa C. ferruginea over Sverige 

IntelTupted moult of adult Willow Warblers Phylloscopus trochilus 
during autumn migration through Sweden 

Avbruten ruggning hos adulta lOvsangare under hostflyttningen genom Sverige 

Correlation between some body components and visible fat index in the 
Willow Warbler Phylloscopus trochilus (L.) 

Korrelation 'mellan visuellt Jettindex och verklig Jetthalt hos 
lOvsangare Phylloscopus trochilus 

Stopover and fat accumulation in passerine birds in autumn at Ottenby, 
southeastern Sweden 

Rastning ochJettpalagring hos tattingar i Ottenby, sydostra Sverige 

93 Nya doktorsavhandlingar - New dissertations 

95 Nya bocker - New books 

BTJTryckAB, Lund 1995 


