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Gunnar Svéirdson and the foundation of Ottenby Bird

Observatory

CHRISTIAN HJORT

Thelate 1930’s were early stimulating years in a bird
observatory context. In Germany Gitkes old esta-
blishment on Helgoland was still going strong and
work at its younger eastern counterpart, Rositten in
Ostpreussen, was atits top. In Britain, R. M. Lockley
and friends were busy on Skokholm, 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 Svirdson

(born 19th September 1914) and UIf 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 sodra udde med Léinge Jan och bebyggelsen, omgivna av de vidstriickta iingsmarkerna. Fagelstationen, renoverad och
utbyggd sedan detta foto togs i mitten av 1970-talet, ligger till viinster. Foto Leif Ingvarsson.
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1897). Svirdson 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 & Svirdson 1938).
This was a great success and they returned next
autumn, now staying on until mid-October and ring-
ing 1910 birds (Bergstrom & Svirdson 1939). Of
these no less than 302 were Dunlins Calidris alpina
(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 Svirdson during the pio-
neer season at Ottenby, in September
1937. Photo Carl Fries.

Gunnar Svérdson vid Ottenby under den
allra forsta sdsongen diir, 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 Svirdson 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-
sonetal. 1947). Trapping forringing was carried out




Fig. 3. Gunnar Svirdson 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 Svirdson pé Ottenby Fagelstation i juli 1988, signerande boken ”Olands sédra udde — klassisk fagelmark”. T
bakgrunden star Carl Edelstam, en annan av stationens grundare. Foto Boris Engstrom.

parallell with visual observations of the migration
(e.g.Svirdson 1948, Edelstam 1972). Gunnar Svird-
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 out of the early work at
Ottenby. For Svirdsons 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
sibilatrixmigration in Scandinavia (Svirdson 1947),
his overview paper on visible migration within Fen-
noscandia (Svirdsson 1953) and his review of the
invasion-type of bird migration (Svérdson 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 dr senare: Ottenby fagelstation efter utbyggnad och renovering. Foto: Tommie Skoog, 1995.

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

Strange, many of us may think, Svirdson’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 letus
just note that Svirdson became head of the National
Board of Fisheries Institute of Freshwater Research
in 1963 and remained so until his retirement in 1980.

After Gunnar Svirdson 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 situa-
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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
Gunnar Svdrdson, the founder of the observatory, in
connection with his 80th birthday 19th September
1994.

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



strom (1988). For an overview of the life and writ-
ings of Gunnar Svirdson, see Sétvattenslaboratoriet
(1984).

Acknowledgements: Carl Edelstam and Ake 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

Gunnar Svdrdson och grundandet av Ottenby figel-
Sstation

Aven om det i slutet av 1930-talet fanns figelstatio-
nerisavil vart naromrade (Helgoland, och Rossitten

i Ostpreussen) som i Storbrittanien (Skokholm), sa
hade vi dd dnnu ingen i Sverige. Men intresset fanns
— och sa kom det sig att Gunnar Svérdson och Ulf
Bergstrom den 14 augusti 1937 anlinde till Olands
sddra udde for att studera fagelstricket och ringmér-
ka faglar.

Sodra udden var platsen didr Gustav Kolthoff i
slutet av 1800-talet pavisat vadarstrickets aldersre-
laterade tagordning. Svirdson och Bergstrom bod-
de, som Kolthoff hade gjort, hos fyrfolket och
fangade vadare med den modifierade fiskmjdrde
som sedermera blev kidnd som Ottenbyfllan, och
andra faglar med négra tyska fangstnit och med en
liten Helgolandfilla som byggts dver dnden pa en
hick i fyrtrddgarden. Pa en manad fangade de hela
1405 faglar! Nésta ar stannade de dnda in i oktober
och fingade da 1910 faglar. Av fangsten var 425
kérrsndppor 1937 och 302 1938, sa visst hade Kolt-
hoff riitt i sin beddmning av Olands sydspets som en
idealisk plats att studera fagelstréick, och da sérskilt
vadarstrick pa!

Efter kriget, ndr SOF bildats 1945 med Gunnar
Svirdson som viceordforande, tog fagelstationspla-
nerna fart pd allvar. Redan i mars 1946 stod bygget
klart, bl.a finansierat av Axel Munthe, dgaren till
Villa San Michele pa Capri, didr sedan 1956 en
fagelstation drivs uppe i Castello Barbarossa, hogt
over Neapelgolfen.

Arbetet pa Ottenby fagelstation startade formellt
den 14.7 1946, med Svirdson som stationsledare de
forsta aren — omgiven av en stab vari ingick manga
av véara sedermera mest kénda ornitologer. Méangder
av ny information om fagelstricket genererades
hérnere! For Svirdsons egen del bor vi ndmna hans
klassiska studie av gronsangarens Phylloscopus si-
bilatrix varstrickiSkandinavien (1947), hans ver-
sikt av det synliga striacket i Fennoskandia (1953)
och av invasionsrorelsernas dynamik och funktion
(1957), samt den briljanta analysen av konkurrens
och biotopval hos faglar (1949).

Disputerade gjorde Gunnar Svirdson emellertid
pé fisk, pa en avhandling om laxfiskarnas genetik.
Detta med fiskarna var s.a.s hans andra ben och da
det visade sig svart att forsorja sig pa ornitologi i
Sverige (och sa forblev det i princip énda fram till
forundersokelsernakring flygplatsbygget vid Sturup)
flyttade han efterhand &ver tyngden pa detta ben.
Han blev sa smaningom chef for Sottvattenslabora-
toriet i Drottningholm och en ytterst framgangsrik
och internationellt erkénd fiskforskare, specialise-
rad pa evolution och ekologi, kanske sdrskilt pa
olika fiskarters genetiska uppsplittring och utnytt-
jande av speciella ekologiska nischer.
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Efter att Sviardson lamnat Ottenby bakom sig gick
utvecklingen dir lite upp och ned, men har sedan
mitten av 1970-talet stabiliserats och succesivt ex-
panderat. Detta sérkilt sedan inkomsterna i och med
Olandsbrons tillkomst 1972 och den foljande an-
svillningen av turiststrommen drastiskt 6kade. Sta-
tionen har numera flera fast anstillda och byggna-
derna kunde nyligen, tack vare tva stora donationer,
renoveras och utvidgas. Man ir idag involverad i
manga nationella och internationella samarbetspro-
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jekt, t.ex inom Naturvardsverkets monitoringpro-
gram PMK, med Lunds Universitet vad géller bl.a
orienteringsforskning och med European Science
Foundation i Strasbourg inom ett stort nédtverk som
detaljstuderar de Afrikaflyttande téttingarnas strick
fran vinterkvarter till hickningsomréaden.

Litteraturlistan innehaller Gunnar Svirdsons vik-
tigaste ornitologiska arbeten, samt en del i samman-
hanget relevanta Ottenby-arbeten av andra forfat-
tare.



ORNIS SVECICA 5:55-67, 1995

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

SVEN BLOMQVIST & AKE LINDSTROM

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 of 29 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.

Abstract

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-106 91 Stock-
holm, Sweden.

Ake 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 East Atlantic
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 Halland eastward, via Lake Viittern, to the Lake
Milaren 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 rapportomrdden i Sverige samt geografiska namn
ndmnda i texten. Landskap och rapportomraden som om-
néimns ér skrivna med versaler. Den heldragna linjen fran
norra Halland i véister till Mdlaren i dster delar Sverige i en
sydlig (S) och en nordlig del (N). Denna uppdelning hérror
frén funna skillnader i flygrutterna hos nearktiska och sibiris-
ka kustsnéippor (Blomgqvist & 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 Bohuslédn 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). From April, a total
of 11 stints were reported from Scania, Halland and
Oland, plus one bird on 29 April in Hilsingland. The
first Curlew Sandpiper was recorded on 14 April
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Fig. 2. Number of Sanderlings Calidris alba, Little Stints C.
minuta and Curlew Sandpipers C. ferruginea per three-day
period, observed 1 May—20 June, in Sweden.

Antalet sandlépare Calidris alba, smdsnéippor C. minuta och
spovsnéippor C. ferruginea observerade per tredagarsperiod,
under tiden 1 maj—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. minuta and Curlew Sandpiper C.
ferruginea, recorded 1 May—20 June, in Sweden.

Antalet flockar av olika storlek hos sandlépare Calidris alba,
smdsnéppa C. minuta och spovsnéppa 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. minuta and
Curlew Sandpiper C. ferruginea, recorded 1 May-20 June, in
Sweden.

Sammanlagda antalet individer i flockar av olika storlekar
hos sandlépare Calidris alba, smédsnéippa C. minuta och spov-
snéippa 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. minuta and Curlew Sandpiper C. ferruginea,

observed 1 May—20 June, in Sweden.

Den geografiska fordelningen av observerade sandlépare Calidris alba, smdsnéippa C. minuta och spovsnéippa C. ferruginea

under perioden 1 maj—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 Mélaren 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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(X*2="537,p<0.001). 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 Knotbeing 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
indifferent 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. A high 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 % of the
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, Blomgqvist 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 (thumb
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 of Palaearctic 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
(Blomgqvist & 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
(Hildén 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 along
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
datasets, (1) recentrecords 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
Eastand east Europe (Elliottetal. 1976, Wilson etal.
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 & Lindstrom1992). 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
pers. 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 East Atlantic Flyway (Summers
etal. 1987a, 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 Sandpiperin
the central and eastern Mediterranean region, i.e. in
Tunisia (Spiekman 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
isrecorded 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
etal. 1967, 1973) and particularly in the region of the
Black, Azov and Caspian seas (Cramp & Simmons
1983, see also Poslawski 1968, Gromadzka 1985,
Berk & Have 1990, Chernichkoetal. 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

Varflyttningen hos sandlopare Calidris alba, smd-
sndppa C. minuta och spovsnéiippa C. ferruginea
over Sverige

Maénga vadare som héckar pa den arktiska tundran
foljer speciella flygrutter (“flyways”) pé sin féard
mellan sommar- och vinterkvarter (se arbeten i Da-
vidson & Pienkowski 1987, Boyd & Pirot 1989).
Sverige ligger pa den vil frekventerade rutt som
foljer ostra Atlantkusten (Piersma m.fl. 1987, Smit
& Piersma 1989). Med sin storlek och sitt geografis-
ka ldge, utstrdckt 156 mil i nord-sydlig riktning
ldngs Skandinaviska halvon, dr Sverige ett lampligt
omrade for studier av vissa flyttningsmonster. Dér-
till finns de regionala rapportkommittéerna (rrk),
som landets ornitologer regelbundet forser med upp-
gifter. Med hjilp av uppgifter i rrk-arkiv finns bland
annat intressanta mojlighet till nationella analyser
av arter som upptrider mindre talrikt, men énda inte
dr utpréglat séllsynta.

Under hostflyttningen rastar stora méngder arktis-
ka vadare pa limpliga lokaler runt om i Sverige
(SOF 1990). Varflyttningen &r inte lika pataglig och
dessutom mycket simre belagd i litteraturen. Hittills
har varflyttningen av arktiska vadare dver Sverige
endast analyserats for kustsndppa Calidris canutus
(Blomgqvist & Lindstrom 1992). I foreliggande upp-
sats beskriver vi dérfor varflyttningens forlopp for
ytterligare tre tundrahéckande arter, ndmligen sand-
16pare C. alba, smésndppa, C. minuta och spovsnép-
pa C. ferruginea, och ger jamforande utblickar kring
vad som #r kéint om dessa arters varflyttning i andra
delar av Vistpalaearktis.



Material och metoder

Arternas utbredning och flyttning

Sandloparen hickar i hogarktisk tundramiljo, bade i
Gamla och Nya Virlden (Cramp & Simmons 1983).
Pa vintern forekommer den bl. a. lings dstra Atlant-
kusten, fran Sydafrika i soder till strinderna runt
Nordsjon i norr (Evans 1986, Meltofte m.fl. 1993).
Sandloparen ses sdllan pa vintern i Ostersjoomradet
(Schlenker 1970, SOF 1990).

Sandl6parens flyttningsvigar i Gamla Virlden dr
relativt ddligt kinda. Ringdterfynd har visat att sand-
16pare som dvervintrat i Sydafrika, vilka kan formo-
das vara av sibiriskt ursprung, férekommer pa varen
savil i Nordsjoomradet, som runt Medelhavet och
vid Kaspiska havet (Summers m.fl 1987a). Sandl6-
pare som passerar Island pa varen, vilka med all
sdkerhet dr pa vdg mot gronldndska hickningsplat-
ser, har patréffats 6vervintrande fran England i norr
till Ghanai séder (Gudmundsson & Lindstrom 1992).
De sandldpare som upptridder lings Atlantkusten har
saledes vitt skilda ursprung.

Smaésnédppan hickar enbart pA Gamla Virldens
kalfjéll och tundror, frdn norra Norge i vister till
Nysibiriska 0arna i dster. Den Gvervintrar i ett vid-
strickt omrade, frin Medelhavet och Mellersta Ost-
ern ner till Sydafrika (Cramp & Simmons 1983).
Smaésnédppor som 6vervintrati sddra Afrika flyttar pa
varen Over Ostra Afrika och Kaspiska havet mot
Sibirien (Summers & Waltner 1979), under det att de
somuppehéllit sig i véstra Afrika forst korsar Sahara
(Cramp & Simmons 1983).

Spovsnidppan, vilken hickar pd Tajmyr-halvon
och osterut till floden Indigirka i Ostra Sibirien
(Cramp & Simmons 1983), dvervintrar framst i
véstra och sddra Afrika (Smit & Piersma 1989).
Flyttningsvédgarna liknar i stora drag smasndppans
(Elliott m.fl. 1976, Wilson m.fl. 1980).

Insamling av data

Vira data hidrstammar framfor allt frin svar pa
forfragningar hos landets 30 rrk, men ocksa fran
direkta kontakter med vissa observatorer och fagel-
stationer, samt litteratursokning i nationella och
regionala tidskrifter. Observationer till och med
1991 har tagits med (for ndgra omraden dven 1992).

Vi har erhallit data fran landets alla rrk (Fig.1).
Virobservationer av de tre arterna har genomgéen-
de varit foremal for rrk-registrering, forutom for
ndgra &r pa Oland di arterna inte funnits med pa
rapportlistorna. Vad giller Oland har vi ocksa erhal-
lit uppgifter fran Ottenby (Ottenby fégelstations

dagbok), en plats som normalt star for en stor del
av de oldndska vadarobservationerna. Dessutom
har spontan rapportering av storre ansamlingar pa
Oland forekommit. I norra Halland och Bohuslidn
begirde rrk inte in uppgifter om smasnédppa under
aren 1987-1988. Sammantaget tror vi dock att en
overvigande del av de i Sverige gjorda varobserva-
tionerna av sandldpare, sméasnédppa och spovsnédppa
kommit till var kinnedom, och ingar i nu redovisa-
de arbete.

Observationer fran 1 maj till och med 20 juni har
riknats som vérstrickande faglar, medan de fran
tidigare delar av aret har behandlats separat. Tvek-
samma observationer har granskats speciellt noga,
men endast ndgra fa har uteslutits. For faglar som
stannat mer #n en dag har vi anvéint genomsnittsda-
tum. Rapportregionen Norrbotten har vid datapre-
sentationen delats upp i Norrbotten och Norra Lapp-
land (Fig. 1), for att kunna sérskilja kust- och in-
landsobservationer. Det skall noteras att den ornito-
logiska aktiviteten #r betydligt ldgre i Norrland &n i
sddra Sverige, men det dr oklart hur detta paverkar
fordelningen av fynden hos en enskild art. Likvil
bor den geografiska fordelningen hos en art vil
kunna jimforas med den hos en annan.

Resultat

Nistan alla observationer har gjorts pa kustnira
lokaler. Vintertid (januari-februari) dr 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
Skéne, Halland och pa Oland. De tidigaste sma-
snidpporna (ensamma faglar) sdgs 10 mars i Halland
och 15 mars i Skane. I april sdgs 11 smasnédppor i
Skéne, Halland och pa Oland, samt en i Hilsingland
29 april. Den tidigaste spovsndppan sigs 14 april pa
Oland, och endast fem faglar har observerats fore 1
maj.

Under maj och juni sdgs fler sandlopare (1939
stycken) och smasnédppor (1851) @n spovsndppor
(674). Hos alla tre arterna fanns bara en striacktopp
(Fig. 2). En stor del av sandloparna (53%) passerar
Sverige under en distinkt stricktopp 29 maj—3 juni.
Mediandatum, den dag nér hilften av faglarna pas-
serat, var 29 maj. Smasnédppornas strick var jimnare
fordelat 6ver perioden, med mediandatum 24 maj.
Spovsnidppans passage kulminerade i skiftet maj-
juni, medan mediandatumet inf6ll ndgot tidigare, 25
maj. Endast nagra fé individer av de tre arterna sags
efter 5 juni.
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Hos alla tre arterna var den vanligaste observatio-
nen ensamma faglar (Fig. 3). Hos sandloparen #r
28% av individernaiakttagna som 1-5 faglar, medan
40% upptridde i flockar om minst 20 individer (Fig.
4). De sex storsta flockarna sags alla pé vistkusten
ochinneholl 200, 90, 75, 50, 50 respektive 45 faglar.
Av sandl6parna sags 73% i Skane och Halland, samt
17 % pa Oland.

Huvuddelen av smasndpporna och spovsnépporna,
61% respektive 74%, driakttagna som 1-5 individer
(Fig. 4). De storsta smasndppeflockarna, som ut-
gjordes av 44, 30, 30, 29, 26 respektive 25 individer,
sags alla pa vistkusten. Halland och Skane svarade
for 53% av alla observerade individer, medan 5%
ségs p& Oland. De storsta flockarna av spovsnippor
bestod av 50, 19 respektive 11 individer. De tvé
storsta flockarna var rastare i norra Halland. Totalt
observerades 64% av spovsndpporna i Halland och
Skéne, medan endast 10% iakttogs pa Oland.

Den geografiska fordelningen av fynden skilde
sig mellan de tre arterna. S& manga som 96% av
sandloparna sags i sodra delen av Sverige (Fig. 5; for
uppdelning av landet i en sydlig och en nordlig del
se Fig. 1). Hos smésndppan och spovsnidppan var
motsvarande andel 68% respektive 83% (Fig. 5).
Mediandatum for vérflyttningen dver sodra respek-
tive norra delen av Sverige skilde sig inte statistiskt
at hos sandloparen (30 respektive 29 maj) eller
smasndppan (30 maj i bada delarna av landet).
Diremot upptridde spovsnédppan signifikant tidiga-
re i norra (22 maj) dn i sodra delen av Sverige (26
maj).

Diskussion

De tre arter som hér behandlas ér alla relativt enkla
att identifiera pa varen. De &r ungefir av samma
storlek, vilket bor gora mojligheten att uppticka
dem jamforlig, sérskilt eftersom flertalet observa-
tioner giller faglar pd marken. Vi tror dérfor att de
funna skillnadernai arternas forekomst i tid och rum
i Sverige dterspeglar reella forhallanden.

Generella upptrdadanden i Sverige

De tre arterna upptriadde i betydligt ldgre antal och i
mindre flockar 4n vad som observerats hos kust-
sndppa. Mer dn 55.000 kustsndppor har rapporterats
fran Sverige pa vérflyttningen, med flockar pa upp
till 5000 individer (Blomqvist & Lindstrom 1992).
Skillnaden beror troligen pé det enkla faktum att ett
betydligt storre antal kustsnéppor 4n sandlopare,
smdsnéppor eller spovsnédppor passerar Sverige pa
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varen. Ungefir 1,2 miljoner kustsnéppor har upp-
skattats dvervintra lings Atlantens kuster, medan
siffrorna for sandlopare (123.000), smasnidppa
(175.000) och spovsnéppa (421.000) &r betydligt
ldgre (Smit & Piersma 1989). Det skall ocksa note-
ras att proportionen mellan forekomsten i Sverige
och de overvintrande populationernas storlek &r
omvénd hos de tre mindre vadararterna. Den relativt
sett fataliga sandl6paren ses i storst antal i Sverige,
medan den talrikare spovsnéppan ses i minst antal.
Orsaken till dessa skillnader kan troligen tillskrivas
olika flyttningsvigar hos arterna.

Tidsmaéssigt upptridde faglarna inom respektive
art relativt samtidigt i sodra och norra delen av
Sverige. Detta tyder pa att de flyttar snabbt genom
landet, fran fodo- och fettupplagringsplatser beldg-
na vister eller soder om Sverige. Nagra reguljira
rastplatser dédr vadarna stannar upp for att lagra
energi ir heller inte kénda i Sverige. Varfor spov-
sndppan i snitt patriffats nigot tidigare (4 dagar) i
norra 4nisodra delen av Sverige har vi for ndrvaran-
de ingen god forklaring till. Kustsndppan uppvisar
ett liknande, men mer uttalat monster (23 dagar
tidigare i norr). I kustsnédppans fall beror skillnaden
pé att tva skilda populationer, nearktiska respektive
palaearktiska faglar, upptréider i Sverige (Blomqvist
1991, Blomgqvist & Lindstrom 1992). Motsvarande
forekommer inte hos spovsnéppa.

Avenen geografisk jimforelse mellan observatio-
ner av kustsnéppa och de tre mindre vadararterna i
Sverige visar pa skilda fordelningsmonster. En bety-
dande del av sandléparna (73%), smasndpporna
(53%) och spovsnipporna (64%) har observerats i
Halland och Skéne, medan endast 5-17% 4r iakttag-
na pa Oland. For kustsnippan #r ddremot hela 71%
av faglarna rapporterade fran Oland (Blomqvist &
Lindstrom 1992). Orsaken till dessa skillnader r
dnnu oklar.

Sandlopare

Sandloparens geografiska upptradande i Sverige om
véren paminner om kustsndppans (Blomqvist &
Lindstrom 1992), eftersom nistan alla faglar (96%)
setts i sodra delen av Sverige (Fig. 5). Det stora
flertalet sandlopare dr troligen pa vig med konstant
kompasskurs frén rastplatser i Nordsjoomradet till
hickningsomradena i Sibirien, likt de palaearktiska
kustsndpporna (Gudmundsson 1994). Den framtra-
dande stricktoppen mellan 29 maj och 3 juni (Fig. 2)
stimmer vil dverens med upptridandet pa kontinen-
tala nordsjokusten, dér figlarna sannolikt rastar in-
nan de passerar Sverige. Trots att sandloparna och



kustsndpporna troligen &r pa vig till ungefir samma
hidckningsomréaden i Sibirien, passerar sandloparna
ungefir 10 dagar (29 maj) tidigare &n kustsndpporna
(8 juni) (Blomqvist & Lindstrom 1992). Orsaken till
denna skillnad dr obekant. De sandldpare som rastar
pa Island pa véren flyttar mot sina hickningsomra-
den pa Gronland framfor allt mellan 25 och 30 maj
(Gudmundsson & Lindstrom 1992), alltsa tidigare
dn de sibiriska artfrinder som flyttar ver Sverige.

Smasndppa

Till skillnad fran sandlopare och kustsnippa finns
ingakidnda ansamlingsplatser for smasnéppaiNord-
sjoomradet, och arten rapporteras endast i laga antal
(Meltofte m.fl. 1994). Detta aterspeglas dveniSverige
av atten distinkt strickpassage saknas (Fig. 2), samt
att storre flockar ér séllsynt forekommande (Fig. 3).
Smadsnéppan skiljer sig fran sandlparen och spov-
sndppan genom att hicka sa nira som i norra Norge
(Frantzen m.fl. 1991) och nordvistra Ryssland (Un-
derhill m.fl. 1995), vilket kan forklara den relativt
goda 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 hir, visar att ett
regelbundet, men sparsamt, strick av smasndppor
forekommer ldngs Gstra Atlanten. En obekant andel
av de smasndppor som passerar Sverige pa varen,
framfor allt 6ver Sydsverige, tillhor dock troligen
den norra ytterkanten av det kraftigare strick som
gar over Ostra Buropa mot hickningsplatserna i
Sibirien.

Spovsnéippa

Spovsnéppans flyttningsmonster dr ett mellanting
mellan sandl6parens och smasndppans, dven om
spovsndppan upptriader fataligare. Majoriteten spov-
snippor har likt sandloparen setts i sodra delen av
Sverige (Fig. 5), medan den tidsméssiga fordelning-
en, utan nagon distinkt stricktopp (Fig. 2) och de

vanligtvis sma flockarna (Fig. 3), mest pAminner om
smasnippans. Inga rastplatser av vikt ér kinda fran
Nordsjoomrédet, och arten ses i ringa antal (Meltof-
te m.fl. 1994). Eftersom inga hdckningsplatser &r
kénda visterom Tajmyroch dethuvudsakliga stricket
gér 6ver Mellersta Ostern och 6stra Europa (Elliott
m.fl. 1976, Wilson m.fl. 1980), tillhor de fa spov-
sndppor som ses pa varen i Sverige troligen den
yttersta flanken av det kraftiga strick som forsiggar
ldangre Osterut.

Utblick

Sandldparen forekommer pa vintern fran Sydafrika
i soder till Danmark i norr. Eftersom det inte dr ként
var huvuddelen av de sibiriska sandldparna uppe-
haller sig pa vintern, vet vi inte heller varifran de
faglar som passerar Sverige om varen har sina vin-
terkvarter. I en nyligen presenterad analys av fore-
komsten i Vadehavet har det hdvdats att de sibiriska
sandldparna foljer Europas vistkust norrut innan de
flyger mothéckplatserna pa tundran (Meltofte 1993).

Varstracketav smasndppa och spovsnidppa genom
Medelhavsomrédet och Mellersta Ostern kulmine-
rar i forsta eller andra veckan i maj. Detta ér tva till
tre veckor tidigare &n i Sverige. Rimligtvis kan
skillnaden i passagetid dtminstone delvis hidnforas
till Sveriges geografiskt mer nordliga lige. Sma-
snidppor och spovsndppor som flyttar fran Medel-
havsomrédet redan i forsta halvan av maj mot sina
héckningsplatser i Sibirien skulle emellertid ankom-
ma alltfor tidigt om de flog direkt, eftersom hdck-
platserna da fortfarande ir tdckta av is och snd.
Dirfor ér det troligt att dessa faglar har ytterligare
anhalter ldngs flyttningsvigarna, till exempel i rast-
omraden runt Svarta och Kaspiska haven.

Det dr sedan tidigare kint att det huvudsakliga
varstricket av smasnédppa och spovsnippa gar ver
Afrika och 6stra Medelhavsomradet. Data fran
Sverige visar nu att ett sparsamt men regelbundet
strick av dessa bada arter dven forekommer over
Nordvisteuropa.
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Interrupted moult of adult Willow Warblers Phylloscopus trochilus
during autumn migration through Sweden

ANDERS HEDENSTROM, AKE LINDSTROM & JAN PETTERSSON

Among passerines a complete moult is carried out annual-
ly after breeding in the summer season or, in some
long-distance migrants, 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 migration 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-

Abstract

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.
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Introduction

Most passerine birds undergo a complete moult once
ayear, normally just after the breeding season while
still being in the breeding area, but in some species
itis postponed until the birds have reached the winter
quarters (e.g. Jenni & Winkler 1994, Kjellén 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 Phylloscopus trochilus (Salomon-
sen 1945, Underhill et al. 1992). However, it has
recurrently been questioned whether the Willow
Warbler really carries 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 firstclutch
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
interruption. 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 arrested 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
adult moultin Willow Warblers during autumn migration were
collected. 1. Ammarnis, 2. Haparanda Sandskdr, 3. Annsjb'n,
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.

Fagelstationer och fangstplatser som samlat in data om
adulta lovsangares ruggning under hostflyttingen samlats
in. 1. Ammarnds, 2. Haparanda Sandskdr, 3. Annsjon, 4.
Eggegrund, 5. Landsort, 6. Hornborgasjon, 7. Landsjon, 8.
Nidingen, 9. Sundre, 10. Ottenby, 11. Jordberga, 12. Falster-
bo. Platsernas koordinater dterfinns i Tabell 1.

occur. In southern Sweden, up to about 60-63°N the
nominate P. t. trochilus breeds. In northern Sweden
itisreplaced by P. t. acredula (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.
Hedenstrom & 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 higherincidence 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 er 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, at Ammarnés 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 representative



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 inom parentes anger antalet undersokta faglar.

Locality Percentage Percentage Percentage No. old No.old  No. old
Plats Males Females  All birds  feathers feathers  feathers
(n) (n) (n) Males Females  All birds
(n) (n) (n)
Procent Procent  Procent Antal Antal Antal
hanar honor alla faglar oruggade oruggade oruggade
(n) (n) (n) armpennor armpennor armpennor
hanar honor alla faglar
(n) (n) (n)
Ammarnis 65.58 N 16.05 E 16 (19) 50 (10) 28 (29) 2.7 (3) 3.5(5) 3.1(8)
Haparanda Sandskir 65.34 N 23.46 E 73 (11) 61 (33) 64 (44) 2.4(8) 22 20) 2328
/o\nnsjén 63.16 N12.28 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) 25@31) 2354
Landsort 5846 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) 3.037) 277
Sundre 56.53 N 18.11 E 10 (57) 40 (73) 27 (130) 2.7 (6) 2729 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 Sandskdr. 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 correla-

tion was r=0.58 (df=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: =0.43; df=7, P>0.05).

Contrary to the prediction of a higher incidence of
birds with interrupted 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 (x>=0.07, P>0.05).

The number of unmoulted secondaries of those
individuals having unmoulted secondaries showed
no significant correlation with latitude (r=—0.28,
df=9, P>0.05). 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 moultinterruption. 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 acomplete flight feather moult
in the breeding area (between breeding and autumn
migration), some individuals may start migration
without finishing moult (e.g. Hyytid & 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. trochilus 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. acredula
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 (c¢f. 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 Sylvia
nisoria (Hasselquist er al. 1988, Lindstrom et al.
1993a), and seems to be a deliberately chosen strat-
egy (Hedenstrom et al. 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 moultand
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 al. 1993b), they
have to be traded off against each other in situations
of time stress or energy shortage (Lindstrom et al.
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 ez al. 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.
Itis notknown if individuals with moultinterruption



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 ef 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 corre-
lation with brood size (Bensch et al. 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 hos adulta lovsdingare under
hostflyttningen genom Sverige

Normalt genomfor tittingar en fullstindig ruggning
varje ar. Ruggningen sker normalt antingen direkt
efter slutford hackning medan faglarna fortfarande
befinner sig i hickningsomradet, eller sa sker den
efter hostflyttningen i vinterkvarteren. Det finns
nagra undantag fran dessa monster, diribland 16v-
sangaren Phylloscopus trochilus som érligen ge-
nomfor tvd kompletta ruggningar under sommar
respektive vinter. Man har tidigare observerat att en
del 16vsangare ger sig ividg pa hostflyttning med en
eller nagra gamla och oruggade armpennor, nagot
som brukar bendmnas avbruten ruggning. Det ir
rimligtatt formoda att avbruten ruggning beror pa att
fageln hamnat i tidsnéd mellan 4 ena sidan att
slutfora ruggningen och & andra sidan att komma
ivdg i tid pa flyttningen sdderut. Pa grund av att
sommarsidsongen blir kortare ju ldngre norrut man
forflyttar sig, bor faglar som héckar i norr vara mer
tidspressade én i soder och vi forvéntar oss dérfor en
okande andel faglar med avbruten ruggning lings en
syd-/nordlig gradient. Férmodligen &r honan mer
engagerad i hidckningsbestyren dn hanen. Om sa &r
fallet forvéantar vi oss dven en storre proportion
faglar med avbruten ruggning bland honor &n bland
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hanar. Hos faglar som uppvisar avbruten ruggning
forvintar vi oss ett storre antal oruggade armpennor
hos nordliga jamfort med sydliga populationer och
inom samma population forvéntar vi oss att honor
uppvisar storre antal oruggade pennor dn hanar.

Vi testade dessa hypoteser utifran ett material pa
hostflyttande 16vsangare som examinerades pa svens-
ka fagelstationer och fangstplatser. I genomsnitt
uppvisade 34% av adulta 16vsangare avbruten rugg-
ning (Tabell 1). Vi fann en positiv korrelation mellan
proportionen faglar med avbruten ruggning och la-
titud (r=0,56, df=9, P<0,05). Ddremot fann vi inget
statistiskt signifikant samband mellan antalet orug-
gade armpennor hos faglar med avbruten ruggning
och latitud (r=-0,28, df=9, P>0,05).

Andelen honor som uppvisade avbruten ruggning
(44%, Tabell 1) var hogre 4n andelen hanar med
avbruten ruggning (23%, Tabell 1). Antalet orugga-
de armpennor bland faglar med avbruten ruggning
var hogre hos honor (2,8) @n hos hanar (2,3).

Sammanfattningsvis fann vi resultat rorande pro-
portionen 16vsangare med avbruten ruggning i stort
settilinje med vara prediktioner. Undantaget utgjor-
des av antalet oruggade pennor hos faglar med
avbruten ruggning i relation till latitud. Det verkar
alltsa som om nordligt hickande populationer dr mer
tidspressade #n sydligt hickande populationer och
har svarare att hinna med att bade hicka och att
slutfora ruggningen fore hostflyttningen.
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Correlation between some body components and visible fat index
in the Willow Warbler Phylloscopus trochilus (L.)

BJORN LUNDGREN, ANDERS HEDENSTROM & JAN PETTERSSON

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

Bird migration has many intriguing aspects such as
orientation problems and energetics of long-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 ef al. 1985, Hedenstrom &
Pettersson 1986, Moore & Kerlinger 1987, Karlsson
et al. 1988, Alerstam & Lindstrom 1990, Loria &
Moore 1990, Akesson ef 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 Ottenby
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 of fat
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: =0.92, df=6, P<0.01,
autumn birds: 7=0.85, df=13, P<0.001). However,
the slopes of the linear regressions differed signifi-
cantly between spring and autumn birds (F ;o= "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 (7=0.87, df=21, P<0.001; Fig.
2). The slopes of the linear regressions between
spring and autumn birds did not differ significantly
(F10=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<0.01, n=8;
(b) first year birds in the autumn: regression equation
y=-0.08+0.26x, r=0.85, P<0.001, n=15.

Relationen mellan extraherat fett (y) och visuell fettklass (x)
hos lovsangaren. (a) varflyttare, (b) darsungar pa hosten.
Regressionerna enligt ovan.

0.999 (P<0.001), with total water mass as the pre-
dominant factor (partial F=1859.9, P<0.001), fol-
lowed by total extracted fat mass (partial F=1316.7,
P<0.001), 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<0.001), 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, r=0.87, P<0.001, n=23.

Relationen mellan mdéngden extraherat fett (y) och totala
kroppsvikten (x) hos lovsdngaren. Data frén vér och host har
slagits ihop eftersom det inte fanns négon signifikant skillnad
mellan sdsongerna. Regressionen enligt ovan.

F=1282.1, P<0.001), followed by total water mass
(partial F=202.1, P<0.001), fat-free dry mass of the
carcass (partial =35.8, P<0.001). Fat-free dry mass
of the muscle did not enter the model (partial F=3.2,
P>0.05) and as for the spring birds the wing length
did not enter the model (partial F= 0.7, P>0.05).
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
positive correlation between fat-free dry mass of the
carcass and wing length (spring birds: r=0.72, df=6,
P<0.05; autumn birds: =0.91, df=12, P<0.001),
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<0.05), while in autumn birds this correlation was
not significant (+=0.50, df=13, P>0.05).

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 0.5 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-
esisunclear, butit 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 of fat
(cf. Fig. 1).

Some authors have shown a possible flight muscle
(pectoralis) hypertrophy associated with premigra-
tory fattening (e.g. Fry et al.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 (1975) found this muscle hypertrophy in the
Willow Warbler to be associated with a recovery
after the post-juvenile moult. Pennycuick (1975)
also suggested that the flight muscle itself could
serve as an energy reserve during migratory flights.
Inourstudy, 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 efal. 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<0.001) and wing length (partial F=12.51,
P<0.01) 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<0.05), 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 och verklig
Setthalt hos lovsangare Phylloscopus trochilus

Flyttfaglar delar normalt upp sin flyttningsresa i
flygetapper i riktning mot destinationen och dére-
mellan lingre eller kortare rastningsperioder for
brinsleupplagring. Flygbrinslet bestar till storsta
delen av fett, som lagras pa kroppen. Detta fett kan
ses under huden pa fagelns buk om man forsiktigt
bldser undan fjddrarna. Vid studier av flyttfaglars
rastningsekologi utgor klassificering av fettmingd
tillsammans med vidgning och miétning av fagelns
storlek (ving- eller tarslingd) den information som
rutinmassigt registreras av ringmérkare. Men hur
viil representerar den visuella fettskalan den verkli-
ga mingen fett som fageln har? Detta kan bara
tillforlitligt undersokas pa doda faglar genom att pa
kemisk vég extrahera det inlagrade fettet. I denna
studie jamfor vi den s.k. visuella fettskalan med
extraherad fettméngd hos 16vsangare Phylloscopus

trochilus insamlade under var- och hostflyttning vid
Ottenby, Oland. Faglarna samlades in for analyser
av muskelmorfologi hos flyttfaglar, vilket gav oss
tillfdlle att anvinda fagelkropparna for fettextrak-
tion. Faglarna valdes sa att individer med fettklass
1-5blev representerade i materialet. Hos 16vsangare
under béade vér- och hostflyttning forelag en signifi-
kant positiv korrelation mellan extraherad mingd
(massa) fett och visuellt klassificerad fettméngd
(Fig. 1). Materialet uppvisade likasa en signifikant
positiv korrelation mellan extraherad fettméngd och
total kroppsmassa (Fig. 2). En fagels totala kropps-
massa kan bero av en rad faktorer, t. ex. storlek (hir
representerad av vinglingd), vatteninnehall, fett-
och muskelmassa. For att undersoka vilka faktorer
som bist forklarar variationen hos den totala kropps-
massan gjorde vi en multipel regressionsanalys med
total kroppsmassa som beroende variabel. Hos fag-
lar fangade pa varen visade det sig att vattenméngd
bist 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
pé hosten, men totala massan extraherat fett bytte
plats med vattenméngd som den dominerande fak-
torn. Vingldngd kom inte med i modellen som att -
signifikant forklara variation i total kroppsvikt. Det
var dock en signifikant positiv korrelation mellan
fettfri torrmassa och vinglingd bade hos vér- och
hostfaglar.

Sammanfattningsvis fann vi ett tydligt samband
mellan visuellt klassificerad fettméingd och verklig
fettméngd hos l6vsangare. Den visuella metoden &r
alltsé ett virdefullt hjidlpmedel nér det giller att
bedoma hur fet en fagel ér eller om en individ 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

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

Abstract

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 of 2.4%. The duration
of stopover in migrants varied between 2 and 7 days.

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

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
apopulation 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

@ site 1

Fig.1. 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.
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Table 1. Mean fat class (7-grade scale for visual fat classification, see Pettersson & Hasselquist 1985) and mean
mass (in g) at capture for juveniles (JUV I=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 medelfettklass (enligt en 7-gradig skala for visuell klassificering av fett, se Pettersson &
Hasselquist 1985) och medelvikt vid fangsttillfillet for juvenila (JUV 1=totala antalet juveniler, JUV 2=juveniler
inom pullstadium S och 6) och adulta faglar. Standardavvikelsen (SD), spridningen (Range) och antalet individer

(N) anges for respektive grupp.

Species Art Age Fat class Mass (g)
Alder Fettklass Vikt (g)
Mean SD Range N Mean SD Range N
Medel Spridning Medel Spridning
Thrush Nightingale ~ JUV 1 3.3 14 1-6 152 28.4 2.0 20.1-31.0 151
Niktergal JUv 2 3.9 1.3 1-6 93 25.2 2.0 21.9-31.0 93
AD 2.9 14 1-5 9 24.1 22 21.7-28.3 8
Barred Warbler JUV 1 2.7 14 1-6 92 24.3 2.1 21.0-32.5 92
Hoksangare JUV 2 3.5 1.6 1-6 31 24.9 2.6 22.2-32.5 31
AD 29 1.6  0-6 23 24.6 2.0 21.8-28.5 23
Lesser Whitethroat ~ JUV 1 3.7 1.3 1-6 180 12.0 0.9 9.7-14.6 180
Artsangare JUV 2 3.9 1.2 1-6 129 121 0.8 10.3-14.5 129
AD 3.0 06 24 6 12.0 0.7 11.2-12.8 3
Whitethroat JUV 1 24 1.5 0-6 260 14.8 1.1 12.4-18.9 260
Tornsangare JUV 2 4.6 12 2-6 49 16.0 1.4 13.5-18.9 49
AD 1.8 1.1 0-5 34 14.1 0.8 12.6-16.2 34
Willow Warbler JUV 1 1.9 .1 0-6 246 8.2 0.7 6.7-10.3 246
Lovsdngare JUV 2 2.6 1.1 1-6 81 8.2 0.7 6.8-10.3 81
AD 1.8 1.3 03 S 8.0 1.1 6.7- 9.3 5
Red-backed Shrike ~ JUV 1 24 1.2 0-6 193 28.1 1.8 23.3-34.9 189
Tornskata JUv 2 2.8 1.3 0-6 106 28.2 2.0 23.3-34.9 105
AD 33 1.5 1-5 33 29.4 2.5 23.2-34.6 32

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, Barred Warbler Sy/-
vianisoria, Lesser Whitethroat S. curruca, White-
throat S. communis, Willow Warbler Phylloscopus
trochilus and Red-backed Shrike Lanius collurio.

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 Klockaringen, 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 km and
2 km north of the southernmost point of Oland,
where Ottenby Bird Observatory (56°12°N, 16°
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24°E) is situated. The field work was carried 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 of freedom 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) och fettklass (0-6) for juvenila (a och b; n= 257) och adulta (n=39) néiktergalar (c och d) féangade i Ottenby lund under
perioden 10 juli till 20 augusti 1985 och 1986. Uppgifter fran forstagdngsfangade faglar samt kontrollerade individer dr

inkluderade i figuren. Dag I representerar 1 juli.

Results

The overall patterns of body mass and fat class were
similar atsite 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
foradultand juvenile birds are given for each species
inTable 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
(highestscore) 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
(17, or mass in g (r,,,,,) With day of season are given for
adults (AD), all juvenules (JUV 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<0.01, ***: p<0.001.

Korrelationskoefficienter for korrelationerna mellan
Settklass (ry,) eller vikt i gram (1,,.) med tid pa siisong-
en dr redovisade artvis for adulter (AD), samtliga
Juveniler (JUVI) och for juveniler i de senare tvd
pullruggningsstadierna (5 och 6; JUV2). Da korrela-
tionerna dr signifikanta anges detta enligt foljande
signifikansnivaer: *: p<0.05, **: p<0.01, ***: p<0.001.

Species Age Flos Tt
Art Alder
Thrush Nightingale  JUV 1 0.17* 0.39%#%*
Nciktergal JUV 2 0.20 0.22%
AD 0.25 0.28
Barred Warbler JUV 1 0.20* 0.38***
Hoksangare JUuv 2 0.38% 0.34
AD 0.57%*  0.66%**
Lesser Whitethroat Juv1l -0.16%  —0.19%%*
Artsangare JUV2 -0.20% —-0.23%*
AD 0.015 0.26
Whitethroat JUV 1 0.24%#%* (.41 %**
Tornsangare JUV 2 0.24 0.52*
AD -0.0057 -0.24
Willow Warbler JUV 1 0.035 0.42%%*
Lovsangare JUV 2 0.13 0.06
AD 0.99%%¢ .27
Red-backed Shrike JUV 1 0.08 0.19%*
Tornskata JUV 2 0.10 0.01
AD 0.15 0.24

Lesser Whitethroat. 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).

Whitethroat. 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.

Willow Warbler. In juveniles 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 clear pattern (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 a juvenile Willow Warbler,
2.7% for a juvenile Red-backed Shrike and 2.4% for
an adult Barred Warbler.



34 6 & Ah—k
2
32t A
A 5t A A AM A
30 | a4
Pl A w4l A M AMA: A
= 28 & @ 3
@ ]
@ Bn A G 3t A A A MMAAAL A A AA A
g 26 4 4 : A ‘A:‘ A A = 2 2 2 222 2
- A A Y Angt Lol A A AMAA AMA A AAAA
A% A P 43424 2
22 - AA A T, A 1k AAMA A A AM
A A 23 3 3
20 : 0 A ; A \ .
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Day number Day number
Lo} d
34 6 4
82 5+ M M A
30
. w4l A A
228 Aa A @
2 A T3 A A A A
g LA 3
24 A4, 8 LAA 2 A A aa
A 4 @ 4 L Aa
22 | 4 A 1 A A
20 y y ; 0 o g i .
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Day number Day number

Fig. 3a—d. Body mass (g) and fat class (0-6) in relation to day of season for juvenile (a and b, respectively; n=93) and adult (n=24)
Barred Warblers (c and d), respectively. For further information see Fig. 2.
Vikt (g) och fettklass (0-6) for juvenila (a och b; n=93) och adulta (n=24) héksdngare (¢ och d). Fér vidare information se Fig. 2.

a b
15 — A—h—kk
’7 A A 2 3
14 A AAAA A A
A%A e 347 33l472 52
A 12
__ 13+ A AdAM
2 A 17 527 293232
(0]
p12r A ‘ © A AA A ASAAAMAMAS
(] -‘(G 332332523233 4
= A w
11 A AAAAMMMAA A
2 223232 2
10 + A A A AAA A
3
9 R : 3 .
0 10 20 30 40 50 60 10 20 30 40 50 60
Day number Day number
c d
15 T
14 ’
13 r
@ A A @ A
(]
@12 " © 3+ A A A
g A w 2
1 4 Lol A
10 L r
9 i g i . " B e .
0 10 20 30 40 50 60 10 20 30 40 50 60
Day number Day number

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) och fettklass (0-6) for juvenila (a och b; n= 181) och adulta (n= 6) éirtsangare (c och d). Forvidare information se Fig.2.



Ma

Day number

10 20 30 40 50 60
Day number

6 A——dbcA
6 2
5 A AAMA A
32 2 22
1
w4 AA  AMMA A AM A
12} 2 22 4
«©
© 3+ A A A MM Abkd ANOAN
© 3 232 3 43243
“al AA A A AMAMMMAMA A A A
3 3 B 755 278469 427
1F A AAMA AMAMAL A AMA A AL A
3 44 85224643 4 826
4
0 . Ak A——k& t
0 10 20 30 40 50 60
Day number
d
6
5 A
4 r A
a 2
«
G 3 A A M A
©
g
2+ AA  AMAA A A
1r AMA  AA A MA AA
2 2 3
0 i
0 10 20 30 40 50 60
Day number

Fig. 5a—d. Body mass (g) and fat class (0-6) in relation to day of season for juvenile (a and b, respectively; n= 257) and adult
(n= 39) Whitethroats (c and d), respectively. For further information see Fig. 2.

Vikt (g) och fettklass (0-6) for juvenila (a och b; n=257) och adulta (n=39) térnsdngare (c och d). For vidare information se Fig. 2.

Mass (g)

Mass (g)

11

©

@

a
A
A A t A
N ‘:‘A ah Al £
VY Wy 4
A
»"z P ‘f
$
A A
A A
10 20 30 40 50 60
Day number
c
A
A
M
A
p g _J
10 20 30 40 50 60
Day number

b
6 A&
51 M A
2
w4l AAMA AA MM A
g 32 2 3
©3r A AAA AMAMAM AL
‘(u' 4 3254653 26
[T
2 AM AMA A MMAAMMTAM
4 2 4228 26431 4 3
1
1 A AML ABAMMAAK AMAAMAN A
42 43 389 32724434 4465576
3 3
o——akA——4 A
0 10 20 30 40 50 60
Day number
d
6
5l
w4
w0
K]
o3 A A
&
2F A
P A
0 1 LA i L L
0 10 20 30 40 50 60
Day number

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 ( ¢ and d), respectively. For further information see Fig. 2.
Vikt (g) och fettklass (0—6) for juvenila (a och b; n= 247) och adulta (n= 5) lévsdngare ( ¢ och d). Forvidare information se Fig.2.



36
A A
34 A
32
= ALY
o A
~ 30
@ A A ’A A‘
© 28 - A A Af‘
= ﬁ A, A
A A
26 AAA i
A
24 4 .
22 .
0 10 20 30 40 60
Day number
36
A
34 - a A
32t ‘A A
SR A s 4
%) A A
3 28 A A
= A% A AL
26 F N
24 -
A
22 NERSEES . He 1
0 10 20 30° 40 60
Day number

A

& &
A A—A&

5 AA A A M
2 2 2
o & AAA  AMA A AMMA
[2] 2 4 23222 424
«
T 3 A A A AMMAMAMA
5 2673 73 46
Sl AAAMALA  AMA AM A AMAAMMA
332 22 2 3 324252242 2
11 AM A MMMAM’M A
2 4 732434 2
10
0 : i - A
0 10 20 30 407?50 60
Day number
6
5 AMA A M A
4 MA A A
a 2 2
©
S 3 A A A A
;L‘G 2
2 MA A AA A
1 A gA A A
0 . . . ’
0 10 20 30 40 50 60
Day number

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 ( ¢ and d), respectively. For further information see Fig. 2.

Vikt (g) och fettklass (0-6) for juvenila (a och b; n= 188) och adulta (n= 34) térnskator (c och d). Forvidare 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<0.01.
Daglig fordndring i fettklass och kroppsvikt (berdknad som procentuell éindring i vikt frén forsta vikt per dag) for
Jaglar som daterfangats minst en dag efter forsta fangst vid plats 1 och 2. Signifikanta korrelationer markeras med

*= P<0.05, **= P<0.01.

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
Ndiktergal 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 0.40 0.05 1.25 19
Lesser Whitethroat AD 0.00 - - - 1
Artsangare JUV -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 JUV -0.06 0.31 0.37 1.66 4
Red-backed Shrike AD -1.5 - -0.88 = 1
Tornskata JUV 0.12 0.42 -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 | and 2. Numbers of
recaptured and ringed birds at the respective site are
denoted within parentheses.

Proportionen ringmdrkta faglar som dterfangats dt-
minstone en dag efter forsta fangsttillfdllet (i procent)
vid plats 1 och 2. Antal kontroller och ringmdirkta
Jaglar vid respektive plats ér angivna inom parentes.

Species Age Site 1 Site 2

Art Alder Plats 1 Plats 2
Thrush Nightingale AD 0 (0/2) 50 (2/4)
Nciktergal JUV  11(9/79) 1.6 (1/61)
Barred Warbler AD 11 (3/26) 0 (0/4)
Hoksangare JUV 43 (18/42) 5.9 (1/17)
Lesser Whitethroat AD  — (0/0) 2.5 (2/80)
Artsangare JUV  1.0(1/98) 2.5(2/80)
Whitethroat AD 40 (2/5) 36 (5/14)
Tornsangare JUV 11 (14/132) 16 (22/134)
Willow Warbler AD 0 (0/4) 0 (0/1)
Lovsangare JUV  2.1(3/143) 1.0 (1/102)
Red-backed Shrike AD 6.2 (1/16) 0 (0/17)

Tornskata JUV 11 (14/123) 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<0.001) and in juvenile Lesser
Whitethroats (r=1.0; P<0.01), 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 4-5 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
(c’=4.14, df=1, P<0.05), while in the Whitethroat
adults were more likely to be recaptured than juve-
niles (c*=5.81, df=1, P<0.05).

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

88

day of season for juvenile Whitethroats, Willow
Warblers and Red-backed Shrikes. In juvenile Less-
er Whitethroats there was a significant decrease in
fat class with day of season. When including only
birds with moult scores 5 and 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 15% 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 (15.7 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 (35 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, aless 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 individuals
stayed in the area for more than three weeks and the
birds recaptured after alonger 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 arrival 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 passerine
species and found a median value of 2.4% (daily
mass increase of lean body mass), which s 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 moultinclud-
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 och fettpdlagring hos tdttingar i Ottenby,
sydostra Sverige.

Faglars flyttning bestar dels av perioder dé flyg-
brinsle, framst i form av fett, lagras i/pa kroppen pa
rastplatser och dels av flygperioder da faglarna om-
sdtter sina brinslereserver for att transportera sig i
riktning mot flyttningsmaélet. I allménhet spenderar
faglarna en lingre tidsperiod pa rastplatser relativt
flygtiden, eftersom det tar lidngre tid att lagra pa sig
fett @n att konsumera det under flygning. I den hir
studien presenterar vi data pa fettklass, vikt och
rastningstidens lingd under hostflyttningen for nag-
ra arter tittingar. Vara data utgors av observationer
av naturligt flyttande faglar som infangats pa rast-
platser innan de ger sig av pa sin hostflyttning.
Undersokningen genomfordes vid Ottenby lund pa
Sodra Oland dir vi studerat f6ljande arter: niktergal
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Luscinia luscinia, hoksangare Sylvia nisoria, irt-
sangare S. curruca, tornsangare S. communis, 16v-
sangare Phylloscopus trochilus och tornskata Lani-
us collurio.

Metoder

Vi fangade faglarna efter avslutad hickning och
under flyttningen med hjilp av sl6jnit vid tva platser
ikanten av Ottenby lund, som dr en rik 16vskogsbio-
top. Klockardngen (plats 1, se Fig. 1) &dr beldgen i
nordostra delen av studieomradet, medan den andra
fangstplatsen (Skogsudden, plats 2, se Fig. 1) ligger
vid den sydvistra spetsen av Ottenby lund ungefir 2
km norr om Olands sédra udde och Ottenby Fagel-
station (56°12’N, 16°24’E).

Filtarbetet utférdes mellan 10 juli och 20 augusti
under 1985 och 1986. Biotopen vid de tva fangst-
platserna (plats 1 och 2), karaktériseras av hogvuxen
grasmark med inslag av buskar av sldktena Prunus,
Crataegus, Rubus och Juniperus. Fagelfangst fore-
togs fran gryning till ungefir kl. 11.00. Faglarna
alders- och konsbestdmdes enligt kriterier i Willi-
amson (1968), Schmidt (1981) och Svensson (1984).
Vi mitte vingldngd till ndrmaste hel mm (metod 3,
Svensson 1984), kroppsvikt till ndrmaste 0.1 g,
uppskattade visuellt midngden fett enligt en sju-
gradig skala (Pettersson & Hasselquist 1985) och
klassificerade ungfaglarnas kroppsruggning enligt
en sex-gradig skala (Bensch & Lindstrom 1992).
Dessa matt upprepades pa de individer som éter-
fangades minst en dag efter forsta fangsttillfallet. I
den statistiska analysen satte vi 1 juli som dag 1.

Resultat

Monstret for kroppsvikt- och fettklassvariation var
mycket likartat vid de tva fangstplatserna, varfor vi
slagit samman materialet fran dessa bada platser.
Medelvirden for vikt och fettklass for de olika
arterna och alderskategorier presenteras i Tabell 1.
Medelvirden for juvenila faglars vikt och fettklass i
ruggningsstadium 5-6 (ndstan fardig och férdig
kroppsruggning) presenteras likasd i Tabell 1.

Generellt monster

Niiktergal: For ungfaglar 6kade vikt och fettklass
hos de fangade individerna med sdsongen (Fig. 2a
och b, signifikansnivéer och korrelationskoefficien-
ter anges i Tabell 2), medan for adulter varken
korrelationen mellan vikt eller fett och dag pa si-
songen var signifikant (Fig. 2c och d). Forsta ungfa-
gelniden hogsta fettklassen fangades den 9 augusti.



Hoksangare: Vikt och fettklass ckade signifikant
under fangstperioden for bade juveniler och adulter
(Fig. 3a—d; Tabell 2). De forsta faglarna med den
hogsta fettklassen fangades 2 augusti for juveniler
och 17 augusti for adulter.

Artsdngare: Under sisongen minskade vikt och fett-
klass signifikant for juveniler (Fig. 4a och b), men
inte for adulter (Fig 4c och 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 drtsangare jamfort med Gvri-
ga arter.

Tornsangare: Fett och vikt 6kade signifikant under
fangstperioden for unga térnsangare (Fig. Saochb),
men inte for adulta (Fig. 5¢c och d; Tabell 2). Den
forsta ungfageln med fettméngd motsvarande klass
sex fangades 11 augusti, medan den fetaste adulten
tillhorde fettklass fem.

Lovsdangare: For ungfaglar okade fettklass med dag
pa sdsongen medan vikten inte 6kade signifikant
under perioden (Fig. 6a och b; Tabell 2). For adulta
l16vsangare var forhallandet omvint dé vikten ckade
med sdsongen och det fanns inte ndgot samband
mellan fettklass och tid under fangstperioden (Fig.
6¢ och d; Tabell 2). En ungfagel med fettklass sex
fangades den 20 augusti.

Tornskata: Det var inte nagon korrelation mellan
vikt och dag pa sdsongen for juvenila térnskator,
men fettméngden Okade i den senare halvan av
perioden (Fig. 7a och b; Tabell 2). For adulter kunde
inget samband mellan vikt eller fettklass och tid pa
sdsongen konstateras (Fig. 7c och d; Tabell 2). Den
forsta juvenila tornskatan tillhorande den hogsta
fettklassen (6) fangades den 4 augusti.

Aterfangster
Uppgifterna om fordndring i fettklass eller kropps-
vikt hos féglar som kontrollerats minst en dag efter
forsta fangsttillfillet gav inget klart monster (Ta-
bell 1). Medelfordndring i vikt eller fettklass per
dag, relativt forsta fangstdag skilde sig inte signi-
fikant frén noll for ndgon av studiearterna, med
juvenila tornsangare som enda undantag och som
uppvisade en signifikant minskning i bdda matten
(Tabell 1).

Denhdogstaindividuelladagliga 6kningenikropps-
vikt var 2.7% (6kning av kroppsvikt relativt forsta
fangsttillfillet) for en juvenil 16vsangare, 2.7% for

en juvenil térnskata och 2.4% for en adult hoksang-
are.

Daglig forindring av fettklass och kroppsvikt var
positivt korrelerade for unga hoksangare (r=0.79;
p<0.001) samt for unga drtsangare (r=1.0; p<0.01),
medan 6vriga arter och alderskategorier visade icke-
signifikanta positiva eller negativa korrelationer.

Rastningstiden varierade mellan en och 31 dagar,
med medianrastningslingd varierande mellan tva
dagar for 16vséngare och sju dagar for hoksangare,
och mellan 4-5 dagar for ovriga arter. De lidngsta
rasttiderna harror sannolikt fran lokala hidckfaglar i
omradet.

Proportionen faglarsom aterfangats atminstone en
dag efter forsta fangsttillfillet vid de bada platserna
visasiTabell 3. Ungahoksangare aterfangades oftare
in adulta (C?>=4.14, df=1, p<0.05) medan motsatsen
gillde for tornséngare (c?=5.81, df=1, p<0.05).

Diskussion

Resultaten av studien visar tydligt att kroppsvikten
och fettméngden dkade med sdsongen for juvenila
niktergalar och hoksangare. Fettklass 6kade under
perioden dven for juvenila tornséngare, lovsangare
och tornskator. For juvenila drtsdngare minskade
ddremot fettklassen med dag pa sidsongen. Generellt
fangades férre adulter jimfort med juveniler, men en
tendens till 6kande fettreserver och kroppsvikt kun-
de dnda konstateras.

Vid en jaimforelse av vikter hos faglarnas i denna
studie med vikter rapporterade fran andra platser
fann viigenomsnitt ganska ldga eller mattliga vikter
hos Olandsfiglarna. Det fanns dock undantag bland
niktergal, hoksdngare och tornskata dir d&tminstone
vissa individer uppvisar stora fettmingder och vik-
ter, fullt jamforbara med vérden registrerade hos
faglar av dessaarter som just skall flyga 6ver Sahara.

En mojlig forklaring till att vi inte kunde se ndgon
allmén tendens till 6kning av vikt eller fettklass
bland kontrollernaunder perioden kan vara att fangst-
platserna berdrs av successivt passerande populatio-
ner, med olika typiska fett och viktnivaer och att
faglarna misslyckas attligga pé sig fetti omréadet. Vi
anser dock att detta inte dr en trolig forklaring,
eftersom vi vet frén ringmirkning att manga av
studiearterna hdckar i omradet. Noterbart dr dock att
nédgra individer stannade ldngre tid i omradet (>3
veckor) och faglar som aterfangades efter langre tid
visade generellt en 6kning i fettklass. Manga faglar
ruggade under perioden vilket kan forklara de sma
eller obetydliga viktokningar, eftersom ruggning ir
en energikridvande process.
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Inmbjudan

till
Nordisk Fagelstationskonferens
Borgholm, Oland, 29-31 mars 1996

Ottenby Fagelstation, som 1996 firar 50-arsjubileum, har hiarmed
nojet bjuda in representanter for Nordens fagelstationer till Nordiska
Fagelstationskonferensen 1996. Temat for konferensen dr “Vara
nordiska faglars flyttvigar, flyttningsstrategier och o&vervintrings-
kvarter”. Konferensen kommer att avhallas pa Strand Hotell i
Borgholm. Pris for konferensen dr SEK 1000 (helpension i dubbel-
rum samt exkursion). Antalet platser dr begrdnsat till 80, varfor vi
preliminirt bara kan ta emot tva deltagare fran varje fagelstation.
Anmil Er darfor sa snart som mojligt, senast 1 oktober!

Skicka Er preliminidra anmilan med namn, adress, telefon/FAX-
nummer, samt fagelstationstillhorighet, till adressen nedan. Ange
ocksd om ni dnskar halla foredrag (15 minuter) eller deltaga med
poster, samt bidragets titel.

Ottenby Fagelstation
Nordiska Fagelstationskonferensen

Pl. 1500
$-380 65 Degerhamn

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

Vidlkommna!

-
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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 hickande
fagelarter genomfor arliga forflyttningar till sydli-
gare omraden for att undvika kérva vinterforhallan-
den. Variationen i flyttningsmonster dr mycket stor
mellan olika arter och dven mellan olika populatio-
ner inom arter. I véstra Palearktis intar Medelhavs-
omradet ett speciellt viktigt omrade for flyttfaglar-
na, dels som ”sprangbrida” for de som ska flytta till
tropiska Afrika, och dels som Gvervintringsomrade
for manga medeldistansflyttande arter.

Mycket arbete har lagts ner pé att hos en mingd
arter studera olika aspekter pa hdckningsbiologi.
Forhallandena under icke héckningstid dr daremot
ofta mindre kdnda. Vad vet vi t ex om den annars sa
vilstuderade svartvita flugsnapparens vinterekolo-
gi? I denna avhandling, som baseras pa sju separata
artiklar/manuskript, har vinterekologin hos svart-
hitta, svart rodstjart och rodhake, tre arter som
overvintrar i Medelhavsomradet, studerats. Faltar-
betet har utforts pa fem olika lokaler i Spanien och
data har insamlats under en f6ljd av ar. Studierna har
framfor allt fokuserats pa tva aspekter av arternas
vinterekologi, dels troheten till foregdende Gver-
vintringsplats (philopatry) och dels omfattningen av
och funktionen hos vinterrevir.

Manga arter har visat sig vara trogna, inte bara sin
héckningsplats, utan ocksa sin dvervintringsplats ar
efter ar. Arbetena som ingér i denna avhandling visar
att det hos alla tre arterna finns individer som &r
trogna foregaende 6vervintringsplats. Nér det giller
svarthittan finns det, sedan tidigare, uppgifter som
antyder att den skulle vara flexibel i sitt val av
overvintringsplats och leva nomadiskt under vin-

tern. Detta har tolkats som en anpassning till att
effektivt kunna utnyttja lokala variationer i fodotill-
géng, framfor allt tillgdngen pa olika typer av fruk-
ter. I ett av de ingdende arbetena uppvisade bade
rodhake och svarthétta pafallande hoga aterfangst-
frekvenser under efterf6ljande vintrar. For att forso-
ka bedomma hur stor andel av de svarthéttor som
overlever fran ett ar till ett annat som &4r ortstrogna
beriknade Mariano, i ett annat arbete, 6verlevnaden
utifrén mellandrskontrollerna. Detta virde jamfor-
des sen med overlevnaden beriknad fran hela det
spanska aterfyndsmaterialet. Om en storre andel av
de som oOverlevt inte skulle dtervinda till omradet
nidstkommande vinter skulle 6verlevnaden under-
skattas. Resultaten visar dock inte pa ndgon signifi-
kant skillnad i verlevnad mellan de olika berik-
ningarna (0.40 forkontrollernaresp 0.48 for aterfyn-
den) vilket leder Mariano till den intressanta kon-
klusionen att de allra flesta svarthéttorna i detta
omréde uppvisar trohet till sina féregdende vinter-
omréden.

Under vintern kan faglarna antingen vara territo-
riella och forsvara revir, leva solitdrt men utan att
forsvara revir eller ocksd leva i sociala grupper
(flockar). I tvd av arbetena har strukturen pa vinter-
reviren hos svart rodstjart och rodhake studerats.
Hos svart rodstjért var forhallandena timligen kom-
plicerade och forutom stabila, férsvarade revir och
stationdra faglar utan speciella revir (floaters) fanns
ocksa faglar som upprittholl temporira revir. Anta-
let figlar som upprittholl stabila revir var fa och
uteslutande gamla hanar. I konflikter med inkréktare
vann dessa individer sa gott som alltid. Territoriali-
teten var korrelerad med driktkaraktérer och stor-
lek, men storlek var ocksd korrelerad till alder och
bland gamla hanar var det ingen storleksskillnad
mellan de som hade revir och de som inte hade nagot.
Négon skillnad mellan revirhallare och icke revir-
héllare nér det gillde fettklass och vikt kunde inte
heller pévisas 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 dr6jer drygt ett ar innan den
svarta rodstjdrthanen blir utfirgad har bl a foresla-
gits vara en anpassning till forhalldena under vin-
tern. Tanken &r att en honfirgad drikt 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 jaimfordes med attack-
frekvensen fran adulta hanar mot honfirgade faglar.
Négon skillnad kunde inte pavisas, och dirmed
hittades inget beldgg for att bibehéllandet av den
honférgade drikten skulle vara en anpassning for att
minska aggressionen fran dominanta faglar.

Hos rodhake var det vanligare med revir dn hos
svart rodstjart, men dven hér fanns det “floaters”. T
storleksordningen 30% av rodhakarna holl revir.
Tyvirr finns ingen uppgift om éldersfordelning
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
féglar tolkar Mariano som att revir 4r en begrinsad
resurs. Reviren var forvanansvért sma, i genomsnitt
bara 0.17 ha (n=10). Innehavaren av ett revir attack-
erade inte bara inkriktande rodhakar utan ocksa
inkriktande svarta rodstjértar och svarthakade busk-
skvittor. Det starkaste svaret mot en inkriktare var
dock alltid nér det var den egna arten, vilket tolkas
som att inomartskonkurrensen i det hér fallet dr
starkare dn konkurrensen med ekologiskt nérstaen-
de arter. En intressant iakttagelse var att en hog
attackfrekvens motinkriktare kunde korreleras med
lag temperatur under foregdende dag.

I'ett andra arbete om rodhakarnas vinterrevir stu-
derade Mariano vilken fordel det kan innebéra att
halla ett revir. Tvé hypoteser har framlagts, dels en
som siger att det handlar om att forsvara ett omrade
med goda fodotillgangar och att detta skulle ge
dgaren en fordel i form av minskad risk att svilta
ihjél (the good feeding patch hypothesis), och dels
en som siger att fordelen dr att dgaren utsitts for
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minskad predationsrisk genom att reviret r valként
och innehéller skyddade fodosoksplatser (the anti-
predation hypothesis). Genom att gora tidsstudier pa
revirhédllande kontra icke revirhallande rodhakar
visade Mariano att det inte fanns négon skillnad i
fodointag (inte heller i vikt eller fettklass) mellan
revirhéllare och icke revirhéllare. Ddremot fann han
belidgg for anti-predator hypotesen genom att revir-
dgarna tillbringade mer tid fodosokande néra eller
gomda i skyddande vegetation.

En stor friga inom fagelflyttningen dr om flyttfag-
larna under vintern konkurrerar med de arter som &r
stationdra pé dvervintringsplatsen aret runt. Méanga
anser att flyttfaglarna fyller upp och utnyttjar annars
outnyttjade nicheriolika habitat. Indgra av arbetena
har Mariano studerat huruvida konkurrens férekom-
mer mellan vintergésterna och de lokala stannfaglar-
na, dels i form av svarthitta och sammetshétta och
dels i form av svart rodstjért, rodhake och svartha-
kad buskskvitta. Nar det géllde svarthitta och sam-
metshitta konstaterade Mariano att deras fodosoks-
teknik till stor del 6verlappade men att de fodosokte
i olika delar av vegetationen. Svarthéttan hogre upp
i trid och buskar medan sammetshittan mer utnytt-
jade 1dga buskage. Under sommaren nér svarthéttan
saknades utnyttjade dock sammetshéttan dven trid-
kronorna for fodosok. Nér det gillde de andra tre
arterna noterades ménga interspecifika interaktio-
ner men en dominanshierarki forekom, med rodhake
som mest dominant, svarthakad buskskvitta som
intermediér och svart rodstjért som minst dominant.
Mariano tolkar den relativt 1dga frekvensen av revir
hos svart rodstjart som ett resultat av dess laga
dominansstatus.

Genom att behandla flera centrala fragor for 6ver-
vintrande faglar, ndmligen revirforsvar och konkur-
rens med inhemska arter, 4r detta en intressant av-
handling som gléntar pa dorren till manga spénnan-
de beteende-ekologiska arbeten framéver. Framfor
allt de delar didr Mariano studerat fordelarna med
och forsokt forklara revir kontra icke revir under

vintern tycker jag dr sdrskilt intressanta.
THORD FRANSSON



Nya bocker New books

Redaktor Editor: A. Hedenstrom

Mark Beaman, 1994: Palearctic 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
Naturbokhandeln 205 kr.

Denna checklistkan ségas varaen modern variant av
Voous lista fran 1977, vilken ligger till grund for
flertalet europeiska linders officiella nomenklatur.
Beaman ir inte systematiker utan frimst en kunnig
och héngiven ornitolog. Som en av grundarna av
Birdquest har han rest mycket inom omrédet och sett
en stor del av arterna i félt. Den radikala omgruppe-
ringen av fagelfamiljerna som foreslagits av Sibley
och Ahlquist har ej anammats utan den systematiska
ordningen foljer i stort Voous lista. Taxonomiska
skillnader jamfort med denna lista aterfinns framst
pa artnivd. Forfattaren har generellt valt att inte
splittra olika former om inte 6vertygande skl for
detta publicerats, 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 kraka. Alternativa sliktnamn och alternativ
stavning av latinska namn, liksom avvikande taxo-
nomisk status anges i en omfattande bilaga. Detta
appendix #r kanske bokens storsta tillgang. Hir
diskuterar forfattaren utforligt alternativa stindpunk-
ter och ger referenser for och emot. Den intresserade
kan sedan ga till ursprungskéllorna och bilda sig en
egen uppfattning. I flera tveksamma fall dr det
oundvikligt att Beamans personliga uppfattning fallt
avgorandet. En noggrann genomgéng av den taxo-
nomiska litteraturen har lett till &ndrad stavning av
en del latinska ord med hinvisning till att den ur-
sprungliga stavningen ej korrigerats pa giltigt sétt,
vilket forefaller mig onodigt nitiskt. Vidare anges
ibland inte nagot skil for att dndra sliktnamn i
forhdllande till Voous (t. ex Mergellus i stéllet for
Mergus for salskrake). Generellt innehéller listan
nagot fler arter &n Voous forteckning, vilket speglar
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en allmin trend at ge fler former artstatus. Forfatta-
ren har dock foredomligt “hallit igen” jamfort med
Sibley och Monroes virldslista fran 1990. Fordnd-
ringar av betydelse for svenska forhallanden dr att
medelhavsraserna av mindre lira ges artstatus, att
skérpiplarkekomplexet splittras pa tre arter, samt att
taigasangare av formen humei ges artstatus. Detta
forefaller rimligt medan forfattarens uppdelning av
gratrutkomplexet pa fyra olika arter dr mer diskuta-
bel.

I engelsksprékiga ldnder virlden over pagér for
nédrvarande en livlig debatti syfte att dstadkomma en
allmint accepterad linje for enhetligaengelska namn.
I Storbritannien cirkulerar minst tre olika forteck-
ningar med forslag till nya engelska namn. De flesta
foresprakar fortydligande namn sa att exempelvis
stenskvitta blir Northern Wheatear och stare blir
Common Starling. Detta kan troligen accepteras
generellt, men om engelsk eller amerikansk praxis
ska rdada &r en svarare not att knécka. I denna bok
anges #dven alternativa engelska namn. Beaman har
stuckit ut hakan och i varje enskilt fall valt antingen
det engelska eller det amerikanska alternativet som
forstanamn. 1 ett utforligt appendix anges tidigare
praxisiolika delar av virlden samt skl for och emot
olika alternativ. Radikala fordndringar jamfort med
dagens engelska praxis &r att kalla lommarna for
loon i stillet for diver, de mindre labbarna for jaeger
i stéllet for skua och brednidbbad simsndppa for Red
och inte Grey Phalarope. Fran svensk horisont kan
man barahoppas att det gér att enas om en praxis som
slar igenom Over hela den engelskspréakiga virlden.
Beamans inldgg forefaller da vara en bra kompro-
miss.

Det behandlade geografiska omradet beskrivs ut-
forligt i introduktionen. Jimfort med tidigare for-
teckningar har mer av Libyen och Chad tagits med
och hela den arabiska halvon inkluderas. Grinsen i
Asien dr mer komplicerad och foljer specificerade
hojdgrianser i Himalaya och Kina, for att utestdnga
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mer tropiska arter som ibland nér relativt langt
norrut i laglandet. Grinsen genom Kina &r speciellt
svar att dra, men grovt behandlas omradet norr om
Yangtze-kiang. I en bilaga redogor forfattaren for
varfor en del arter utelamnats. Ambitionen har varit
att dven inkludera alla tillfélliga géster i regionen,
vilket naturligtvis kan diskuteras. Introducerade
bestdnd och vanliga rymlingar finns ocksd med, men
man saknar t. ex. Chileflamingo.
Sammanfattningsvis utgor boken ett imponeran-
de enmansarbete. Generellt har forfattaren enligt
min mening balanserat vil mellan olika befintliga
alternativ. Storsta tillgangen &r diskussionen och
den omfattande referenslistan. Storsta nackdelen dr
att register saknas, varfor man forutsitts kdnna till
var en art placeras systematiskt. Det ska bli intres-
sant att se hur stort genomslag boken kommer att fa.
Inom SOF:s namnkommitté har vi valt att i stort folja
denna lista infor produktionen av en svensk namn-

lista 6ver holarktiska arter. .
NILS KJELLEN

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

Utmarkande for manga av dagens fagelskadare &r
jakten pa rariteter. Pa gott och ont. Sjilv tillhor jag
dem som vill betona de goda sidorna av artjakten:
upptickterna, ny kunskap, drivkraften att skada mera,
viljan att skydda det man tycker om, samvaron och
diskussionernakring upplevelserna. Andra vill fram-
hidva det negativa: risken for storningar, minskat
intresse for ”serios” ornitologi, hetsen och det ytliga
upplevandet, daligt rykte bland allmédnheten. Det ma
vara hur som helst med detta, rariteter dr nigot som
fa inte berdrs av.

De flesta tycker nog att sdllsynthet &r ett ganska
okomplicerat begrepp. Men det dr det inte ldngre ndr
man ldst Kevin Gastons nya bok om just séllsynthet,
Rarity. Det dr inte friga om nagon fagelbok i
egentlig mening, utan en allmin biologisk-ekolo-
gisk text. Men som sa ofta priglas sadana bocker av
det faktum att ornitologin lédnge varit och fortfaran-
de dr skéret i plogen som pldjer ny mark pa den
ekologiska forskningens félt. En snabb sammanrik-
ning av de figurer i boken som kan identifieras till
art eller organismgrupp visar att en tredjedel avser
faglar, medan resten fordelar sig timligen lika
mellan vixter, ddggdjur, insekter och ovrigt. Och
detta trots att figlarnas artantal inte &r stort i
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forhéllande till organismvérlden totalt och Gaston
inte #r ornitolog. Det ér en fin tribut till fagelskadan-
dets foljdeffekter!

Gaston borjar med att forsoka definiera sillsynt-
het och dess samband med andra begrepp, t. ex.
sarbarhet i bevarandesammanhang. Uppdelningen i
hotkategorier enligt [IUCNS (i Sverige Artdatabank-
ens) “roda listor” far i det sammanhanget ett om-
nidmnande. En av kategorierna ir just “sallsynt”, till
skillnad frén andra kategorier sdsom “hotad” och
’sérbar”. Sillsynt definieras enligt [IUCN som "Taxa
med smé virldspopulationer som for nédrvarande
inte dr hotade eller sarbara men i riskzonen. Dessa
taxa aterfinns vanligen inom begridnsade geografis-
ka omréaden eller biotoper eller &r glest utspridda
inom ett storre utbredningsomrade.” Hir framtrader
ett av definitionsproblemen, om man skall utga fran
antalet individer eller utbredningsomradets storlek.

Gaston 6nskar en “diskontinuerlig” definition av
sdllsynthet, trots att séllsynthet i sjdlva verket dr en
fullstdndigt kontinuerlig variabel, vilket flera dia-
gram i boken ocksa klart visar. Men han hivdar att
det finns ett praktiskt behov av en definition, bl.a. for
att det behovs i naturskyddsarbetet. Inte minst inom
lagstiftningen behovs en objektivisering av begrep-
pet siillsynthet. Gaston bestimmer sig for att lata 25
%-kvartilen i frekvensfordelningen av arters abun-
dans eller utbredningsomréde i ett givet organism-
samhille bli klyvningspunkten, dvs. de 25 % arter
som #r fataligast eller har minsta utbredningsomra-
det skall kallas sillsynta. Detta #r en godtycklig
klyvning utan ndgon som helst objektiv grund. Man
kunde naturligtvis lika gdrna ha valt att sétta grinsen
for séllsynthet till de 5 % fataligaste eller minst
spridda arterna och hévda att 5%-grénsen dr ett vida
accepterat delningsvirde i statistiska férdelnings-
sammanhang. Fast da skulle givetvis mycket férre
arter bli séllsynta. Framtiden far utvisa om Gaston’s
virde far ndgon acceptans. Jag tror det knappast,
men underligare saker har hint.

Sjdlvklart kan man studera sillsynthet separat
med avseende pa antal respektive utbredning. Men
antal och utbredning hor intimt samman, och dessa
samband disksuterar Gaston i ett sdrskilt kapitel. I
allt visentligt dr det ett skalproblem, dvs. en fraga
om lokal, regional eller global sdllsynthet.

Ett intressant problem ur manga synpunkter, bide
ur modern bevarandesynpunkt och for langsiktig
evolution, dr sambandet mellan séllsynthet och en
arts livsldngd. Detta kan studeras bade i geologisk
(eller evolutionir) och ekologisk tidsskala. I geolo-
gisk tidsskala forefaller sillsynthet vara negativt
korrelerad med en arts livslangd under perioder med



stabil miljo, men inte i samband med katastrofer,
t.ex. massutddendet i slutet av kritepoken. Men det
finns manga felkillor vid studier av fossila material
och forskarna érlangtifrén ense. I ekologisk tidsska-
la verkar sallsynthet vara tydligare kopplad till utdo-
enderisken. Faktorerna 4r de gamla vanliga: Allee-
effekten (individer far svart att tréiffas nir bestindet
blir for glest; jfr. vitryggspetten!), slumphindelser i
demografin (fodelse- och dodstal lika vil som mil-
jOvariation), populationsfragmentering, invavel och
forlorad genetisk variation. Inom parentes sagt hiv-
dar Gaston att de demografiska faktorerna dr vikti-
gare dn de genetiska, utom i extremt sma populatio-
ner, nagot som jag tror drriktigt och dessutom viktigt
att framhélla eftersom bevarandedebatten ofta ten-
derar till 6verdriva de genetiska problemen.

Diskussionerna i bokens olika kapitel visar klart
att sdllsynthet dr en utomordentligt intressant evolu-
tiondr och ekologisk egenskap i sig, och att séllsynt-
het dérfor inte bara &r intressant i bevarandesam-
manhang. Men en stor och viktig frdga som inte
behandlas efter fortjdnst dr séllsynthetens betydelse
for artbildningen. Ernst Mayr’s huvudtes var att
arbildning néstan alltid bara sker inom sma, begréin-
sade ochisolerade populationer. Dock &r detta knap-
past ndgon storre brist eftersom dmnet dr sa vilven-
tilerat pd manga andra hall.

I det nist sista kapitlet behandlar Gaston natur-
vardsfragorna. Huvudtesen ir att naturskydd kriver
prioritering. Han intar en pessimistisk, men sékert
realistisk, attityd: ”’Vi kommer inte att kunna hindra
betydande reduktioner i antal eller utbredning, och i
slutdndan utdoende av ménga, troligen vildigt ménga
arter som en direkt eller indirekt f61jd av méanniskans
aktiviteter. Det finns otillrickligt med tid, otillréick-
ligt med pengar och otillrédcklig politisk vilja.” Be-
triffande séllsynthet som kriterium for bevarande-
virde menar Gaston att det #r en otillréicklig bas for
prioriteringar. Bl.a. hidnvisar han till F. B. Goldsmith’s
paradox: skulle man anvinda séllsynthet som enda
kriterium, skulle ett omrades virde kunna 6kas ge-
nom att gora rariteterna dnnu séllsyntare! Virdet av
att betona nyckelarter i naturskyddsarbetet ér heller
inte ndgon enkel fraga, och inte heller ér det litt att
avgora om specifikt artbevarande (som givetvis kri-
ver biotopbevarande) eller biotopbevarande i sig &r
bist; det beror pa férhdllandena. Men béttre kunska-
per omsillsynthet ger oss i alla hindelser ett verktyg
som dr anvindbart for att bedoma hur framgéangsrika
vidrivart arbete att 14ta s manga arter som mojligt
samleva pa var jord.

I slutkapitlet ”Varthdn?” ldgger Gaston mera per-
sonliga synpunkter pé olika fragor. Varfor skall vi
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studera rariteter? Han citerar K. E. Holsinger och L.
D. Gottlieb: Forvanande litet &r kdnt om hela bio-
login f6r ndgon individuell vixtart i det vilda darfor
att forskare ofta viljer att studera en art for att f& svar
pa specifika fragor, inte for att fa veta allt om den
som organism”. Detta speglar det rddande modet
inom den ekologiska forskarvirlden; det géller att
formulera en intressant generell hypotes, sekundért
dr sedan att hitta en art att testa hypotesens forutsi-
gelser pa. Det blir dd vanligen en allmén, latthanter-
lig art, inom ornitologin girna en holkhéckare eller
en som kan odlas i laboratoriet. Och kanske &r det
som Gaston sidger, det ar alltfor komplext och vitt-
omfattande att stilla forskningsproblemet ” Varfor dr
denna artséllsynt?”. Men Gaston hdvdar, sikert med
rétta, att sédllsynthet 4r en egenskap med egen bér-
kraft, vird att studera i sig. I vart fall 4r djupgdende
studier av rariteter absolut nédvéindigt inom beva-
randebiologin. Generell kunskap fran studier av
allménna arter &r 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.

Enrad guider om faglarnas ruggning och guider for
art- och aldersbestdmning har publicerats de senaste
30 aren. Redan 1966 publicerade E. Stresemann och
V. Stresemann sin klassiska bok om ruggning (Die
Mauser der Vogel) och 1970 kom forsta upplagan av
L. Svenssons Identification Guide to European Pas-
serines. Btt annat omfattande verk om faglarnas
ruggning gavs ut av H. B. Ginn och D. S. Melville
1983 (Moult in Birds, BTO). Intresset for ringmérk-
ning, art- och aldersbestimning samt ruggning har
dock blivit alltmer omfattande och bra sammanfat-
tande litteratur har saknats. Detta #r dock en svar
uppgift som kréver mycket noggranna studier av en
mingd olika fagelarter. De erfarenheter som krévs
for att skriva en sadan bok har L. Jenni och R.
Winkler, som nu sammanfattaten enorm miangd data
som insamlats under dryga 15 ar. Resultatet &r en
mycket imponerande bok om ruggning och alders-
bestdmning av europeiska tittingar.

Boken omfattar sex kapitel som ir fordelade pa
tva olika delar. Den forsta delen (kapitel 1-4) geren
grundldggande 6versikt om fjddrarnas manga funk-
tioner, varfor fjadrarna slits och ddirmed varfor fjad-
rarna maste bytas ut med jimna mellanrum under en

97



Ornis Svecica 5 (1995)

fagels liv. Vidare sé beskrivs de olika fjidergrupper-
na i en fagelvinge och terminologin om en mingd
olikaruggningsmonster reds ut. De tvé sista kapitlen
iforstadelen dringdende sammanfattningar av adul-
tarespektive juvenila faglars ruggning. Hir beskrivs
tidpunkten for adulternas ruggning, hur den férhal-
ler sig till aktiviteter som héckning och flyttning
samt vilka olika typer av ruggningsstrategier som
finns. Ndgot som tidigare litteratur mer eller mindre
saknar dr ingdende studier av den post-juvenila
ruggningen, men hér diskuteras och illustreras en
mingd data om tidpunkten for, omfattningen av och
variationen hos de olika fjéddergruppernas ruggning.
Det dr ocksd presentationen av téttingarnas partiella
ruggning som &r ett av bokens huvudsyften.

Bokens andra del (kapitel 5-6) innehaller forst ett
kapitel som ger generella karaktirer for aldersbe-
stimningar av tittingar, bade genom att titta pé
fjédrarnas férg, form och slitage samt genom att titta
pa faglarnas ruggning. Slutligen det sista och storsta
kapitlet, redogérelsen for ruggningsménster och al-
dersbestimning av 58 europeiska téttingar. For varje
art dr ruggningen presenterad efter vilka och hur stor
del av fjddrarna i vingen som omfattas av den post-
juvenilaruggningen, adulternas ruggning efter hck-
ningen samt, i de fall da det &r aktuellt, ruggning pa
flyttfaglarnas 6vervintringsplatser. Dérefter ges kom-
mentarer pa aldersbestdmning efter respektive rugg-
ning. En av bokens absoluta hojdpunkter dr dock att
varje art beskrivs med hjélp av en rad utmirkta
detaljerade fotografier (3—15 per art) av en utbredd
vinge, som jag formodar far det attkliai fingrarna pa
mdnga ringmérkare. Utover text och fotografier si
illustreras omfattningen av den post-juvenila rugg-
ningen med en 6verskadlig figur. Pa detta sétt kom-
bineras beskrivningar, fotografier och figurer s att
man litt kan f6lja och dverblicka det viktigaste for
varje art.

Trots att bokens alla delar verkar till synes perfek-
ta sa finns det trots allt ndgra enstaka nackdelar. Det
forsta som slog mig nér jag fick se boken var forma-
tet. Boken ir inte sérskilt tjock men storleken dr
drygt A4-formatet. Det dr ddrf6r ingen bok som man
ldtt och smidigt packar ner i ringmérkarviskan, utan
ldmpar sig nog bast dd man i lugn och ro kan sitta och
jamfora bilderna med vad man har i handen. Forma-
tet kan dock forsvaras av att det &r bra att kunna
jdmfora olika aldersgrupper av samma art och bista
16sningen dr darfor att ha flera fotografier av en art
pa samma sidas. Den andra anmérkningen &r valet
av arter. Boken behandlar framfor allt de arter som
forfattarna sjdlva har ringmérkt (i Schweiz och Ita-
lien) och jamfort med ”Svensson-guiden” sd verkar
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58 arter vara ett nagot begriansat urval. Jag skulle
gédrna byta ut arter som citronsiska och klippsparv
mot t. ex. kérrsdngare och niktergal. Det ska dnda
papekas att for en ringmirkare i Sverige sé ticker
boken en majoritet av de arter som kan forvéntas
fastna i ndten. Det ska aterigen sédgas att boken
innehaller en oerh6rd mingd information och for att
inte boken skulle bli ett evighetsprojekt sé dr denna
begrinsning klart befogad. Forfattarna har inte hel-
ler for avsikt att ersdtta andra guider, snarare att
komplettera dessa. Boken fyller dnda sitt syfte, ndm-
ligen att sammanfatta aktuell kunskap om tittingar-
nas ruggning och visa hur variabel den partiella
ruggningen dr och dess nytta for dldersbestimning
av europeiska téttingar.

Sammanfattningsvis dr dettaen mycket innehalls-
rik bok dr text, tabeller, figurer och fotografier &r
kombinerade sa att man litt kan folja forfattarna
beskrivningar. Jag tror att boken kommer att locka
flertalet ringmirkare till mer ingdende studier av
ruggning och da kanske mer inriktat pa att granska
fAglarnas partiella ruggning. Ar man intresserad av
ruggning och éldersbestimning av tittingar sd &r
boken ett givet kop. Boken &r dessutom utmirkt for
de som bara vill ldsa om ruggning utan att for den
skull jobba med ringmirkning.

CHRISTER 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 virldens fagelarter i familjen
Picidae. Familjen bestar av tre underfamiljer, Jyng-
inae (goktytor, 2 arter), Picumninae (dvérgspettar,
30 arter) och Picinae (hackspettar, 182 arter). Bo-
kensuppldggning dr densamma somides. k. "Helm-
guiderna” med en inledande allmin oversikt av
gruppen som behandlas. Sedan féljer en avdelning
med firgplanscher med bilder pa hogersidan och en
kortfattad text pa vinstersidan som tar upp artens
utbredning, habitat och viktigare faltkdnnetecken.
Slutligen foljer en textdel (drygt hilften av bokens
sidor) med utforliga beskrivningarav arterna. Vid ett
ytligt betraktande ger boken intrycket att frimst vara
en bestimningsguide men den ér mycket mer &n sa.
Forfattarna har valt en hog ambitionsniva och mer
plats har givits at beskrivningar av allméin biologi
och ekologi én i andra "Helm-guider”. Boken &r



ddrfor ocksd i manga avseenden en dversikt av var
kunskap om virldens goktytor, dvirgspettar och
hackspettar.

I bokens inledande Gversikt av familjen tar man
upp bl. a. systematik, morfologi, fédoval och fodo-
soksbeteenden, hdckningsbiologi samt sociala sys-
tem. Mycket av innehéllet &r forstas rent deskriptivt
men beteenden och den stora spinnvidd av sociala
system som finns inom gruppen diskuteras utifran
aktuella ekologiska hypoteser. Texten dr bitvis vil
formell och kortfattad, vilket gér den ndgot tunglist.
Vad giller systematik har forfattarna valt att f6lja
Short (1982), som bl. a. for alla "brokspettar” till
sliktet Picoides. Det vanligaste bland europeiska
forfattare &r ju annars att f6lja Ouellet (1977) och
dela gruppen i Dendrocopus for de euroasiatiska
arterna och Picoides for de amerikanska och de bada
tretdiga arterna (t. ex. BWP). Ytterligheterna inom
gruppen motiverar en delning men dnnu sa linge
verkar detinte finnas ndgon vedertagen uppfattning.
Tills en sddan nés far bada systemen anses géangbara.

David Nurneys bilder kidnns nagot livlgsa och
uppstillda men dr dndd av genomgéende hog klass.
Varje art dr frikostigt illustrerad med bilder pé olika
kon, alderskategorier och raser. De flesta figlarna ir
avbildade i samma stdllning utan nagon storre artis-
tisk frihet. En vinst med detta ir dock att uppslagen
blir mycket littoverskadliga.

De utforligare artbeskrivningarna i bokens sista
halva inleds med ett stycke om identifiering i flt.
Sedan foljer utbredning, habitat, en mer ingdende
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beskrivning av drikten hos olika raser, kon och
aldrar, olika kroppsmatt, ldten, beteenden, foda,
héckningsbiologi och slutligen referenser. For de
arter jag kan bedoma ér det hela en bra dversikt av
litteraturen om respektive art fram t. o. m. 1993.
Presentationerna dr naturligtvis kortfattade men vil
studerade arter har fatt upp till tre sidor. Referenslis-
tan om ca 600 titlar ger goda mojligheter for den som
hérifran vill trdnga vidare i ndgot amne. Nagot som
slar en nidr man bladdrar genom dessa sidor dr den
ytterst begrinsade kunskap vi har om méanga, fram-
forallt sydamerikanska, arter. For de flesta dvérg-
spettar och manga hackspettar dr inget kint om
ldten, beteenden, fodoval eller hickningsbiologi. Ett
av forfattarnas mal med denna litteratursamman-
stillning har varit att pavisa just dessa kunskaps-
luckor. Ett annat mal har varit att visa pa diversiteten
som finns inom en djurgrupp. Det dr lite av upptick-
arglddje att bliddra genom sidorna och lata sig
forundras av variationen i t. ex. parningssystem,
med monogama arter, polyandriska (men inga poly-
gyna!) arter, kolonihdckare och grupphickare. Eller
den 6vervildigande mangfalden av specialiseringar
i habitatval och fodoval som olika arter uppvisar.
Visst finns det saker att kritisera i boken, t. ex. de
vil kategoriska slutsatserna om evolutionen av grupp-
héckning hos hackspettar. Men jag later den negati-
va kritiken bero till férmén for bokens méanga posi-
tiva sidor, som jag tycker berittigar den plats i alla
fagelintresserades bokhylla.
ULF WIKTANDER
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Instruktioner till forfattarna
Instruktions to authors

Allmint giller att bidrag skall vara avfattade enligt den modell
som finns i tidigare héften av tidskriften. Titeln skall vara kort,
beskrivande och innehélla ord som kan anvindas 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 pd hogst tva nivder.
Huvudindelningen bor ldampligen vara inledning, metoder/
studieomréde, resultat, diskussion, tack och litteratur. Texten
fér vara pd svenska eller engelska och uppsatsen skall avslutas
med en fyllig sammanfattning pa det andra spraket. Tabell-
och figurtexter skall forses med Gversittning till det andra
spriket. Tabeller, figurer och figurtexter skall finnas pa sepa-
rata blad. Det skall finnas minst 4 cm marginal till vinster om
texten som skall vara maskinskriven med minst dubbelt rad-
avstdnd. Manus skall insidndas i tre kopior inklusive tabeller
och figurer. Originalfigurer skall inséindas endast efter upp-
maning.

Andra bidrag @n uppsatser bor ej 6verstiga 2000 ord (eller
motsvarande om det ingér tabeller och figurer). De skall inte
handgon inledande Abstract men ddremot en kort sammanfatt-
ning pa det andra spraket.

Forfattarna erhaller korrektur som skall granskasomgéende
och atersdndas. Tillsammans med korrektur erhélls ocksa
bestillningsblankett for sértryck. Av uppsatser, men ej ovrigt,
erhdller forfattaren 50 sértryck gratis.

Referenser skall i texten anges med namn och &rtal samt
bokstidver (a, b etc) om det forekommer referenser till samma
forfattare och 4r mer @n en géng. For litteraturlistans utform-
ning se nedan.

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

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

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

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

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

Referenser References

I texten /n 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. Populationsfordndringar hos tranan Grus
grus under 100 &r. Var Fagelvérld 50:211-221.

Bond, A. P. 1913a. A new theory on competitive exclusion.
Journal of Evolutionary Biology 67:12-16. (Om tidskrif-
tens namn forkortas anvinds internationell standard. If
name of journal is abbreviated international standard must
be used.) J. Evol. Biol. 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. Blamesens liv. Tower
Univ. Press. Trosa.

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