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Fuel deposition and speed of early autumn migration of juvenile 
Bluethroats Luscinia s. svecica leaving their natal area in Swedish 
Lapland 

AKE LINDSTROM & JOHAN LIND 

----------------------------------- Abstract -----------------------------------
The period between independence and the early phase 
of autumn rnigration is a difficult period for juvenile 
birds and a relatively poorly known part of the annual 
cycle. We present data on post-juvenile moult, fuel 
deposition and speed of early autumn migration of 
"red-spotted" Bluethroats Luscinia s. svecica, studied 
during 14 years (1984-1997) in Ammarnas, Swedish 
Lapland. The juvenile Bluethroats leave their natal site 
from early August onwards, while still being in active 
post-juvenile moult. They do not put on any noticeable 

fuel stores, probably because foraging conditions are gen­
erally poor. Thi s is reflected in a very slow initial speed of 
mjgration (11-21 kin/d) between the natal area and stop­
over sites in eastern Sweden. 
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Introduction 

For many migrants it may be important to start the 
autumn migration as early as possible. There are 
several reasons for this. Some birds, especially those 
breeding at high latitudes, must depart before condi­
tions at the summer quarters become too harsh. 
Migrants may also need to hurry to be able to make 
use of superabundant food sources along the route 
(Bibby & Green 1981), or to arrive relatively early at 
the wintering grounds (Plice 1981, Alerstam & 
Lindstrom 1990). 

However, migratory departure can not take place 
without preparations. Before they leave, juvenile 
birds must moult the rather poor body plumage they 
grew in the nest (Jenni & Winkler 1994). Thejuve­
niles also need to put on some fuel for the first 
migratory flight. Especially at high latitudes and 
altitudes, moult and fuel deposition must take place 
when energy expenditure rates are further elevated 
by low ambient temperatures making thermoregula­
tory costs high. Thus, the time between independ­
ence and migratory departure is a risky and costly 
period for inexperienced juveniles (Pen"ins & Geer 

1980, Weathers & Sullivan 1989, Lindstrom et al. 
1990, Hansson 1997). 

There is large variation in the pattern of fuel 
deposition prior to leaving the natal site. Juveniles of 
some species seem to commence migration without, 
or with very small fuel stores, as found previously in 
a pilot study on Bluethroats Luscinia s. svecica 
(Lindstrometal. 1985, and see Rhyzanovsky 1988b). 
The same pattern holds for Willow Warblers Phyllo­
scopus trochilus, as shown in a Swedish nation-wide 
study (Lindstrom et al. 1996). In contrast, juveniles 
of some species put on substantial amounts of fuel 
before leaving their natal sites, such as Sedge War­
blers Acrocephalus schoenobaenus and Reed War­
blers A. sci/]Jaceus (Gladwin 1963, Bibby & Green 
1981, Hall 1996). 

Here we present data from a 14-year study of post­
juvenile moult and fuel deposition of juvenile Blue­
throats in their natal area in Swedish Lapland. We 
show that juvenile Bluetlu"oats leave well before 
post-juvenile moult is finished and that they do this 
without putting on any sizeable fuel stores. We dis­
cuss the causes and consequences of this behaviour. 
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The study species 

The nominate race of the Bluethroat L. s. svecica 
(,Red-spotted') breeds in Scandinavia and through­
out northern Asia, eastward to Alaska (Cramp 1988, 
Franz 1998). In Scandinavia, Bluethroats breed pri­
marily in sub-alpine birch forest (Arheimer 1982) 
along the Fennoscandian mountain ridge, from south­
ern Norway to northernmost Scandinavia and mi­
grate east-southeast in autumn to yet unknown win­
tering grounds in southern Asia (Ellegren & Staav 
1990a). In July and August, juveniles make a partial 
post-juvenile moult (including body feathers and the 
lesser and middle wing coverts). The adults make a 
complete post-breeding moult (Svensson 1984).Most 
of the moult takes place on the breeding grounds, 
although a large proportion of the juveniles trapped 
at early migration stopover sites 200 km away from 
the nearest breeding grounds have been found to still 
be in post-juvenile moult (Lindstrom et a!. 1985, 
Lindstrom & Hasselquist 1989). 

Whereas much attention has been paid to the early 
stages of Blue throat autumn migration (e.g., Stolt & 
Mascher 1962, Lindstrom et a!. 1985, 1990, Ryzh­
anovsky 1988a,b, Lindstrom&Alerstam 1992, Elle­
gren 1990a,b, 1991, Ellegren & Staav 1990a,b), 
comparatively little is known about the details of 
post-juvenile moult and early migratory fuelling at 
departure from the breeding areas (Lindstrom et a!. 
1985, Ryzhanovsky 1988a,b) . 

Methods 

Dail y trapping of birds was carried ou t each summer 
1984-1997 in sub-alpine birch forest near Lake 
Tjultrask,Ammarnas, in Swedish Lapland (65°58'N, 
16°07'E), as a part of the LUVRE project (Enemar 
et a!. 1984). Trapping seasons started on average 16 
July (range 15-18 July) and ended on average 19 
August (range 13-21 August, once 31 August) , with 
an average length of the trapping season of 34 days 
(range 27-37 days, but 45 days in 1988). Catching 
was totally cancelled on average on 3 days per year 
(range 0-8 days). Twenty-two mist-nets were erect­
ed between 0700 and 1300 local time, in the same 
positions throughout the study. On some days each 
year, trapping was carried out in the afternoon, 
normally because rain had prevented trapping in the 
morning. 

After ringing the bird, wing length was measured 
to the nearest full mm according to Method 3 of 
Svensson (1984) and body mass was measured to the 
nearest 0.1 g using a 50-g Pesola spring balance. 
Visible fat was scored according to the scale of 
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Pettersson & Hasselquist (1985) . A bird with fat 
score 0 has no visible fat, and in fat score 6 the belly 
and inter-clavicular region (but not the chest) is 
completely covered with fat. From frequent calibra­
tions between the ringers of our study it is clear that 
stages 0 and 1 are very difficult to separate, whereas 
there is a large agreement concerning fat scores 2 and 
higher. The stage of post-juvenile moult was also 
recorded (see below). All individuals recaptured one 
or more days after ringing were examined again. 

In late summer,juvenile Bluethroats can be easily 
separated from adults on their spotted juvenile plum­
age. Also, the adults almost always have some grow­
ing flight feathers. When post-juvenile moult is 
completed in late August/early September juveniles 
can still be separated on the buff fringes or dots of the 
unmoulted greater coverts (Svensson 1984). Body 
moult of juveniles was scored according to a seven­
grade scale (Lindstrom et al. 1985), where a bird in 
stage 0 (MSO) has not yet started body moult (and 
outer primaries are not yet fully grown). A bird in 
MS5 has dropped all the spotted nestling feathers, 
but some feathers are still growing on the flanks. In 
MS6 no more feathers are growing. In MS3 most 
males can be recognised on the emerging blue and 
orange feathers on their throat and chest. Females 
can not be safely recognised until they are in MS4. 

Statistics were carried out using SYSTAT 6.0.1 
(SPSS Inc.) and the Analysis Tools package of 
Microsoft Excel 7.0a. Parametric tests were used 
throughout, except when testing fat score data. 

Results 

A total of 2549 juvenile Bluethroats were trapped 
and ringed (average 182 birds/year, range 88-395). 
Of these individuals, 1103 (43 %) were re-trapped at 
least once the same season, resulting in a total of 
2489 controls. N-values differ between analyses due 
to missing measurements for some individuals . 

Post-juvenile moult 

Most birds, 90 %, were trapped in MS I-MS4 (Table 
1). Partly because few Bluethroats were caught after 
10 August, only 6.1 % of the birds were in MS5. Just 
a single bird in MS6 (moult completed) was record­
ed (20 August 1986). 

Fuel deposition 

Average body mass differed significantly between 
birds in different moult stages (one-way ANOVA, 



Table 1. The number of juvenile Blue throats in different moult stages when ringed in Ammarnas, Swedish Lapland, 
in 1984-1997. 
Antalet unga bLahakar i olikajuvenila ruggningsstadier vid ringmiirkningsti/?fCillet i Ammarniis oren 1984-1997. 

Moult stage RuggningsstadiuTn 
Year Ar 0 2 

1984 9 110 38 
1985 4 49 34 
1986 2 78 141 
1987 5 72 67 
1988 19 99 44 
1989 31 114 50 
1990 6 24 37 
1991 4 26 22 
1992 6 38 40 
1993 6 24 36 
1994 2 34 73 
1995 3 17 29 
1996 6 39 21 
1997 1 34 25 

Total 104 758 657 

F[6, 2509] = 13.64, p < 0.001), but absolute differences 
were small (Figure 1). Body mass was on average 
highest at the intermediate moult stages. Also fat 
score varied significantly between moult stages 
(Kruskal-Wallis test, [n = 2526]: H = 143.62, p < 
0.001, df = 6), but as for body mass, the absolute 
variation was small (Figure 1). 

Among the sexed birds trapped in MS4-5, where 
departure is likely to be imminent, there was a 
significant yearl y variation in both fat score (Kruskal­
Wallis test, males [n = 313]: H = 91.03, P < 0.001, df 
= 13; females [n = 246] : H = 74.61, p < 0.001, df = 
13) and body mass (one-way ANOVA, males: F[' 3, 
297] = 1.88, p = 0.032; females: F[' 3,23 1] = 2.13, p = 
0.013). However, the absolute variation in both fat 
scores and body mass was small (Table 2) . Yearly 
median fat scores were always either 0 or 1 in both 
sexes, and yearly averages of body mass varied 
between 17.0 and 18.1 g in males, and between 16.2 
and 17.3 g in females. 

There was no significant correlation between the 
yearly averages of body mass in the two sexes (r = 
0.03, p = 0.91), whereas the average fat scores 
correlated to a high degree (r = 0.83, p < 0.001) . 
Given the small absolute variation in fat scores, and 
the problems of accurately separating fat scores 0 
and 1, it is likely that the correlation in fat scores is 
the result of different ringers being active in different 

3 4 5 6 Total 

44 103 33 0 337 
29'~ 28 6 0 150 
68 56 48 1 394 
34 16 5 0 199 
29 22 18 0 231 
35 15 3 0 248 
25 22 2 0 116 
22 15 8 0 97 
22 35 6 0 147 
14 7 1 0 88 
32 37 3 0 181 
31 20 6 0 106 
16 18 4 0 104 
25 47 13 0 145 

426 441 156 2543 

years. Clearly,juvenile Bluethroats do not put on any 
significant amounts of fat at any stage between 
independence and departure from their natal area. 

Ringing recoveries 

The ringing in Ammarnas has resulted in six recove­
ries and one control that give information about the 
early phase of autumn migration in the Bluethroats 
(Figure 2). Clearly, the birds are heading mainly 
southeast. Four recoveries are from late August! 
early September along the east coast. Three of these 
were trapped by ringers at known stopover sites. The 
fourth bird (12 Sep) was found dead, probably killed 
by cat. Two inland recoveries (4 and 28 Aug, both 
killed by cat) give indications of what the birds may 
do after leaving the Ammarnas area (see further 
below). 

Departure fron1 the natal area 

The actual departure of individual Bluethroats from 
our study site is never seen, but departure is apparent 
from the gradual decrease in numbers present in 
August (Figure 3). Trapping numbers peak in the last 
days of July and some birds may start to depart 
already then. Support for such early movements 
come from a bird ringed by us on 20 July when in 
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Figure J. Average body mass and fat score (± standard devia­
tion) ofjuvenjleBluethroats in relation to moult stage. Data for 
both sexes and all years have been pooled. The symbols for 
moult stage 0 and 6 have been moved slightly sideways for 
sake of clarity. Figures above symbols are n-values. 
Genol11snirrlig vikr oeh fettklass (± srandardavvikelse) hos 
unga blahakar i olika ruggningssradieJ: Darajor bada konen 
oeh alia ariir inkluderode. Symbolel'l1ajor ruggningssradiwn 
o oeh 6 harflyrtars nagor i sidledfor aka figurens liisbarher. 
Anraler fag lar i vaJje ruggningssradiul/1 anges oeksa. 

MS 1, which was recovered 4 August the same year, 
59 km away from the ringing site in a southerly 
direction (Figure 2). This bird moved a considerable 
distance despite being in the early post-juvenile 
moult. There is probably a continuous departure of 
birds from early August onwards. At 18 August, the 
average number of birds trapped was only half of 
that in late July (Figure 3). Further information of 
what the birds may do after leaving Ammamas come 
from a second recovery. A young bird ringed 8 
August in MS2 was recovered 28 August outside 
Arvidsjaur, 140 km eastsoutheast of Am mamas, but 
still more than 100 km from the coast. Thus, there are 
two recoveries showing that after leaving Ammarnas 
some birds stop at sites between their natal area and 
known stopover sites near the coast. 
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Discussion 

M ou It and mig ration 

Most birds probably leave Ammamas when in moult 
stages MS3-MS5. As shown by one recovery, some 
may leave even earlier. The fact that birds in MS5 are 
recorded frequently on stopover along the Swedish 
east coast in late August (Lindstrom & Hasselquist 
1989) shows that Bluethroats indeed migrate while 
in post-juvenile moult. Although a moult-migration 
overlap put high energetic demands on the birds 
(both fuel deposition and moult cost energy), the 
phenomenon has been reported for several passerine 
species (Lindstrom et al. 1985, 1996, Ryzhanovsky 
1988a, Norman 1990, Jenni & Winkler 1994, MeriHi 
1997). 

Fuel deposition and departure 

Juvenile Bluethroats were heaviest in mid-moult, 
although the fat scores were the lowest. This seems 
contra-intuitive, since fat scores normally are highly 
correlated with body mass (e.g. Pettersson & Has­
selquist 1985, Ellegren 1989). The explanation is 
most likely that during moult the birds have an 
increased amount of water (blood) in their bodies 
(Chilgren 1977). Thus, significant changes in body 
mass during moult may have little to do with changes 
in fat stores (Lindstrom et al. 1994, 1996). 

As far as fuel deposition for migration is con­
cemed,juvenile Bluethroats do not put on fuel stores 
of any significance before departure from their natal 
area. Almost all birds had fat scores 0-2 and the 
average body mass was around 17-18 g in males and 
16-17 g in females in the last stages of moult (close 
to departure). Possibly, Bluethroats do not put on 
any significant fuel stores until reaching stopover 
sites along the Swedish east coast, 200-300 outside 
the breeding range (Lindstrom et al. 1985, Ekholm 
1988, Ellegren 1991). There, average body masses 
of arriving birds are around 17 g in males and 16 g in 
females, but close to departure many birds reach 19-
20 g and some birds are found weighing 20-24 g 
(Stolt & Mascher 1962, Lindstrom et al. 1985, 
Ekholm 1988, Ellegren 1991, Kvist et al. 1993). 
Even higher values have been found: up to 26 g in 
birds during supplemental feeding in the field, and 
33 g in captive Bluethroats (reviewed by K vist et al. 
1993). Clearly, Bluethroats start out on migration 
more or less without fuel stores . Lindstrom et al. 
(1996) found that also in juvenile Willow Warblers, 
the first part of autumn migration is carried out with 
small fuel stores. 



Table 2. Average fat score and body mass (mean, standard deviation and n-values) of male and female juvenile 
Bluethroats in moult stages 4 and 5. At these late moult stages the birds are likely to be very close to departure. For 
fat score also the median (md) is given. 
Genomsnittligfettklass och vila (m.edelvCil'de, standardavvikelse och antal) hos hanar och honor av llnga blahakal' 
i ruggningsstadiwn4 och 5. Fdrfaglal' i denna senafas av ruggningen iiI' troligen bortfLyttningen niirajorestaende. 
Fdrfettklass pl'esenteras iiven medianviirden (md) . 

Males Hanar Females Honor 
Fat score Fettklass Body mass Vila (g) Fat score Fettklass Body mass Vila (g) 

Year Mean Range Mean Range Mean Range Mean Range 
Ar Medel (md) Medel Medel (md.) Medel 

(s.d ., n) (s.d., n) (s .d. , n) (s.d., n) 

1984 0.88 0-2 17.7 15.4-20.0 1.03 0-3 17.1 15.0- 19.0 
(0.52,76) (1) (0.8,75) (0.55, 60) (1) (0.9,60) 

1985 0.06 0-1 17.7 16.2- 18.5 0.53 0-2 17.1 16.0-18.3 
(0.25, 16) (0) (0.6, 16) (0.64, 15) (0) (0.7, 15) 

1986 0.82 0-2 17.3 14.5-19.1 0.96 0-3 16.5 15.0-18.0 
(0.69,56) (1) (0.9,56) (0.70, 46) (1) (0.8,45) 

1987 1.29 0-4 17.7 15.5-19.9 0.86 0-2 17.2 15.9-18.5 
(1.07, 14) (1) (1.2, 14) (0.69, 7) (1) (0.9,7) 

1988 0.70 0-2 17.0 15.1-19.2 1.00 0-3 16.7 15.9-17.9 
(0.63 , 23) (1) (1.1,23) (0.89, 16) (1) (0.5, 16) 

1989 1.25 1-2 17.9 17.3-18.8 1.00 0-3 16.7 15.6-18.7 
(0.46, 8) (1) (0.6,8) (0.94, 10) (1) (1.1,10) 

1990 0.93 0-2 17.5 15.5-19.1 1.00 1 16.2 15.2-17.3 
(0.70, 15) (1) (1.0, 15) (0.00,6) (1) (0.7, 6) 

1991 0.75 0-1 17.6 16.0-18.6 0.70 0-1 16.7 15.4-18.7 
(0.45, 12) (1) (0.7 , 12) (0.48, 10) (1) (0.9, 10) 

1992 0.59 0- 1 17.2 15.6-19.3 0.82 0-2 17.3 15.6- 18.3 
(0.50,22) (1) (0.8 , 22) (0.60, 11) (1) (0.8, 11) 

1993 0.80 0-1 17.1 15 .8- 18.8 1.00 1 16.8 16.2-17.4 
(0.44, 5) (1) (1 .3, 5) (0.00, 2) (1) (0.8, 2) 

1994 0.38 0- 2 17.5 15.5-18.9 0.48 0-2 16.6 15.4- 17.3 
(0.62, 16) (0) (0.9, 16) (0.60,21) (0) (0.5,21) 

1995 0.20 0-1 18.1 16.9-19.5 0.12 0-1 16.7 15.0-18.6 
(0.45,5) (0) (0.9,5) (0.33, 17) (0) (0.9, 17) 

1996 0.15 0-1 17.8 16.4-19.2 0.29 0-1 16.9 16.1-17.9 
(0.38, 13) (0) (0.8, 13) (0.49, 7) (0) (0.6,7) 

1997 0.09 0-1 17.5 16.2-18.9 0.00 0 16.6 15.6-18.0 
(0.30, 32) (0) (0.7,31) (0.00, 18) (0) (0.7, 18) 

Total 0.67 0-4 17.5 14.5-20.0 0.75 0-3 16.8 15.0-19.0 
(0.66, 313) (1) (0.9, 311) (0.68,246) (1) (0.8, 245) 

But why do they not put on any fuel? We can cost of locomotion, Witter & Cuthill 1993), or 2) 
exclude that there are basic physiological mecha- whether generally poor conditions in combination 
nisms making fuel deposition and moult incompat- of poor feeding capacity (Weathers & Sullivan 1989) 
ible, since juvenile Bluethroats during moult do put simply preclude more substantial fuel deposition, 
on substantial fuel stores when offered food ad especially since the birds also must spend energy on 
libitum in the field (Lindstrom et al. 1990). The moult and thermoregulation. 
question is then whether juveniles 1) choose not to We believe that juvenile Bluethroats have small 
become fatter (to avoid potential costs of being fuel stores because they do have a difficult time in the 
heavy, such as inc~eased predation risk and higher post-juvenile moult period. Night temperatures in 
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28 Aug 

Finland 

Norway Sweden 

Figure 2. Recoveries (circles) of juvenile Bluethroats ringed in Ammarnas (star) and recovered during their first autumn 
migration (recovery date is shown for each recovery). The bird recovered in Finland was ringed as a juvenile, but recovered as 
an adult two years later. One bird was ringed as ajuvenile near the coast (30 Aug) and recovered in Ammarnas as a breeding bird 
the following year. 
Aterfynd (cirklar) av unga blahakar ringll1iirkta i AlI1l11amiis (stjiil'l1an) och atelfunna samll1a host (aterfyndsdatum visasjor 
respektive fynd) . Fage/n i Finland atelfanns dock SO/11 adult, tva ar eifel' miirkningen SOI11 ung/agel, och en fagel (30 Aug) 
ringmiirktes SO/11 ungfagel vid kusten och atelfanns SO/11 hiickande jagel i Al11l17al'l1iis pafo/jande al: 

Anunamas in mid August are normally below +soC 
and regularly below O°C (Hansson 1997, pers. obs.). 
In a one-year study in Amrnamas, Hansson (1997) 
found that poor weather, specifically strong winds 
and heavy rain, had considerable negative effects on 
the (already small) fuel stores of juvenile Blue­
throats . In addition, a series of feeding experiments 
in Ammamas have all resulted in birds putting on 
considerable fuel stores when presented with large 
amounts of food (Lindstrom et al. 1990, Hansson 
1997). It is therefore reasonable to believe that the 
energetic conditions for juvenile Bluetlu'oats at their 
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natal sites are normally very poor, precluding sub­
stantial fuel deposition before departure. 

If the energetic conditions in general are poor at 
their natal site,juvenile Bluethroats probably do best 
in leaving as soon as possible. The departure at even 
early stages of moult may be the result of such a 
selection pressure. Hansson (1997), who also stud­
ied Bluethroats in Ammarnas, found that at a given 
date, birds that had come further in moult were less 
likely to be re-trapped the same season. This indi­
cates that the Bluetlu'oats may still rather depart at a 
certain moult stage than at a certain date. It is 
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Figure 3. Average daily number of juvenile Bluethroats trapped (ringed birds as well as all retraps) during standardised trapping 
in Ammarnas during July and August in 1984-1997. The line shows running five-day averages . The data has been corrected for 
the number of years trapping was canied out any given day and hence indicate the average number of birds trapped in the study 
area at any given date . Between 17 July and 17 August, data is based on 10-14 years of trapping for each day. The period 18-
21 August is based on 4-6 years of trapping. From 22 August onwards data is based on only one year (as indicated by the stippled 
line). 
Genomsnittligt antal unga blahakarfallgade i dell standardiserade ndtjangsten i Ammamds ijuli oeh augusti 1984- 1997. Linjen 
visar rullandefemdagarsmedelvdrde. 1 analysen hal' tag its hdllsyn till atttfangsten en given dag stdllts in under vissa ar(pa grund 
av regn). Perioden 17 juli-17 augusti baseras kurvan pa 10-14 arsfangstjor vC/ije datum. Periodell18-21 augusti harfangst 
bedrivits endast under ett ar (indikeras av den streekade kurvan). 

noteworthy, however, that of the birds that were 
supplementary fed in Ammarnas and became very 
fat (Lindstrom et a1. 1990, unpub1. data, Hansson 
1997), many were still present at the feeding sites 
when most other birds had left Ammarnas. This 
indicates that both physiological (moult) and envi­
ronmental variables (food availability) influence 
when Bluethroats depart from their natal area. 

Speed of migration 

Speed of migration is the speed at which a bird 
moves between two sites, including the time spent 
on fuel deposition before and between migratory 
flights (Alerstam & Lindstrom 1990). The speed of 

migration is to a large degree dependent on the rate 
of fuel deposition (Lindstrom 1991). In juvenile 
Bluethroats, the speed of migration the first part of 
the trip is very slow. The birds start departing from 
Ammarnas already in late July and most likely the 
main departure is 10-20 August. However, the first 
Bluethroats do not start to appear at the nearby 
stopover sites (200-300 km away) until 20 August, 
with median trapping dates at most sites around 1 
September (Douhan 1986, Ellegren 1990b, 1991). If 
we assume a median departure from Ammarnas on 
either 10 or 20 August, and an average migration 
distance of 250 km, the average speed of migration 
to the stopover sites is only 11-21 km/d. This is 
considerably slower than the migration speed of 
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Bluethroats further away along the migration route. 
Based on ringing recoveries, Ellegren (1990b) esti­
mated the speed of migration of juvenile Bluethroats 
to be 30-40 km/d between stopover sites in eastern 
Sweden, 40-65 km/d from Sweden to Finland, and 
around 100 km/d during migration in Asia. 

The reason for the initially very slow speed of 
migration seems clear. Poor feeding conditions in 
combination with foraging inexperience (cf. Weath­
ers & Sullivan 1989), and the cost of moult and 
thermoregulation in addition, preclude fast fuel dep­
osition and result in very slow migration. It is not 
clear whether the gradual increase in migration 
speed of Bluethroats along the route depends on 
improving foraging skills, or richer resources, or a 
combination of these factors (Ellegren 1990b, Lind­
strom & Alerstam 1992). 

What do the Bluet/v'oats do after leaving Anunarnlis? 

There are on average about 10-20 days between 
departure from Ammarnas and the appearance at 
stopover sites along the Swedish east coast. What do 
the Bluethroats do then? It is not easy to determine 
whether the birds leaving Ammarnas are invol ved in 
some kind of exploratory post-natal dispersal or 
whether they actually commence migration. Apart 
from the single short-distance «100 km) recovery 
described, we do not know in which direction birds 
move if they first make short-distance movements. 
Southeasterly directions are the most likely, howev­
er, since in westerly directions the birds mainly meet 
large areas of seemingly unsuitable alpine terrain. 
However, in southeasterly directions, the birds mainly 
meet spruce forest and bogs, both probably being 
poor habitats for migrating Bluethroats. 

The most plausible scenario is that the Bluethroats 
cross the inland of northern Sweden in short flights. 
First, the fuel stores they have when leaving Amma­
mas simply do not allow any longer flights. A young 
male Bluethroat with fat score 1 weighs on 
average17.5g (Table 2). Assuming a wing span of22 
cm and an aspect ratio of 4.5 (A. Hedenstrom, pers . 
conun.), a fuel store ofOAg (Ellegren 1989) and that 
70% of this is fat (the rest is protein, Klaassen et al. 
2000), the bird would only be able to fly about 90 
km, if it exhausted all its fuel (Pennycuick 1989). 
Hence, it simply would not make it to the coast in one 
flight. In addition, it is not likely that the bird would 
like to use all its fuel, leaving no spare energy to be 
used at arrival to stopover sites of unknown quality. 
Second, there are at least two recoveries showing 
that some Bluethroats land at sites between Amma-
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mas and the coast. The likelihood of recovering 
birds from the inland of northern Sweden must be 
considered small given the low number of people 
living there and the lack of trapping activities of 
birds on passage. Therefore, short-distance hopping 
through the forested inland may be the common 
strategy, but there is a strong need for studies from 
the inland of northern Sweden to confirm, or reject, 
this hypothesis . 
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Sammanfattning 

F ettupplagring och inledande hostflyttningshastighet 
hosjuvenila blahakar Luseinia s. sveeiea i Lappland 

Att starta flyttningen mot overvintringskvarteren sa 
tidigt som moj1igt kan vara viktigt av flera an1ed­
ningar. Forhallandena i haekningsomradet fOrsam­
ras snabbt ju narmare hosten kommer, fag1arna vill 
kunna utnyttja god a rastp1aster pa vagen (Bibby & 
Green 1981) oeh det kan vara viktigt att snabbt na 
overvintringsomradet (Alerstam & Lindstrom 1990). 
Men att flytta ivag kl-aver fOrberede1ser. Ungfag1ar­
na hos manga smMaglar byter ut sin forsta fjader­
driikt innan flyttningen oeh de behover aekumulera 
energi i form av fett att anvanda som bransle under 
flyttningen . Det iiI kant att tidsperioden mellan att 
ungfaglarna blir oberoende av sina foraldrar oeh art 
flyttningen paborjas ar en riskfylld oeh kostsam tid. 

Variationen iiI stor i hur ungfaglar lOser detta 
problem. Hos vissa arter, sasom lovsangare, larnnar 
ungfaglarna fOdelseplatsen med myeket sma fettre­
server (Lindstrom et al. 1996), medan hos till exem­
pel savsangare oeh rorsangare 1arnnar ungfag1arna 
sina fode1seplatser med relativt stora fettreserver 
(Bibby & Green 1981, Hall 1996) . HiiI presenteras 
en 1angtidsstudie av unga blahakars ruggning oeh 
fettupplagring infOr den fOrsta hosttflyttningen bort 
fran Lappland. 
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Blc1haken 

Nominatrasen av bHihake, Luscinia s. svecica haek­
ar i norra Skandinavien, osterut genom Asien anda 
till Alaska (Cramp 1988). BHihakar i Skandinavien 
haekar uteslutandei fjallbjorkskog (Arheimer 1982) 
oeh flyttar pa hosten till, annu okanda, overvintring­
somraden i sodra Asien (Ellegren & Staav 1990a). 
Unga blahakar ruggar sina kroppsfjadrar oeh en del 
vingtaekare under juli oeh augusti, framfor allt i 
haekningsomradet. Blahakens hostflyttning genom 
ostra Sverige ar relativt valkand men tiden fOr bort­
flyttningen fran uppvaxtplatsen vet vi avsevart min­
dre om. 

Metoder 

Ringmarkning utfOrdes dagligen varje sommar mel­
Ian 1984-1997 i fjallbjorkskog nara Tjultrask, Am­
mamas, Lappland, som en del av LUVRE-projektet 
(Enemar et al. 1984). Fangstperioden startade i medel 
den 16 juli oeh pagieki genomsnitt till den 19 augusti. 
Vi anvande 22 slOjnat dagligen mellan 0700 oeh 1300 
oeh naten stod pa samma plats vmje ar. Vid markning­
en noterades vinglangd (metod 3, Svensson 1984), 
kroppsvikt oeh synligt fett enligt skalan fran Petters­
son & Hasselquist (1985). Ungfagelruggningen no­
terades efter en sju-gradig skala (Lindstrom et al. 
1985). En fagel i stadie 0 har annu inte paborjat 
ruggningen, i stadie 5 har alla juvenila priekiga 
fjadrar bytts ut men en del fjadrar vaxer fortfm'ande 
pa flankerna oeh i stadie 6 ar ruggningen klar. Hanm' 
kan kannas igen redan i stadie 3, men honor kan inte 
sakert konsbestammas fOrran i stadie 4. 

Resultat 

Totalt tangades oeh ringmarktes 2549 juvenila bla­
hakar oeh 1103 (43 %) av dessa aterfangades minst 
en gang samma sasong. Nastan alla (90%) av de 
fangade faglarna befann sig i ruggningsstadierna 1-
4 (Tabelll) , men nagra hade kommit langre i rugg­
ningen (6,1% i stadie 5, men endast en individ i 
stadie 6) . Unga blahakars vikt skiljde sig signifikant 
mellan olika ruggningsstadier, med de hogsta vikter­
na i mitten av ruggningen (Figur 1). De absoluta 
skillnaderna var daremot sma. A yen synligt fett 
skiljde sig signifikant mellan olika stadier av rugg­
ningen, men aven har val' de absoluta skillnaderna 
myeket sma. Arliga medelvarden i kroppsvikt (g) 
vid det fOrmodade bortflyttningstillfallet varierade 
mellan 16,2 oeh 17,3 hos honor oeh mellan 17,0 oeh 
18,1 hos hannar (Tabell 2) . Den genomsnittliga 
fettklassen var antingen 0 eller 1 hos bada konen alla 
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ar. Det ar alltsa tydligt att juvenila blahakar inte 
lagger pa sig nagon fettreserv i tidsperioden mellan 
separationen fran foraldrarna oeh bortflyttningen. 

Nar lamnar da bIahakarna den plats dar de fOds 
upp av sina fOraldrar? Det ar nast intill omojligt att 
se enskilda faglars bortflyttning, men fangstantalet 
ar tydligt hogst de sista dagarna av juli oeh det ar 
mojligt att en del individer borjar larnna platsen 
redan strax darefter. Detta antagande styrks oeksa av 
ett atelfynd fran en blahake som ringmarktes den 20 
juli, i ruggningsstadie 1, oeh aterfangades 59 km 
soderut fran Tjultrask den 4 augusti samma ar (Figur 
2). Denna tagel rorde sig alltsa over ett avsevart 
avstand redan i tidig ruggning. Formodligen fOr­
svinner det blahakar kontinuerligt under augusti. 
Antalet fangade blahakar per dag var bara half ten sa 
stort den 18 augusti som i slutet av juli (Figur 3) . 

Diskussion 

Ruggning och flyttning 

luvenila blahakar larnnar haekningsplatserna mitt 
under pagaende ruggning, fOrmodligen framst nar 
de ar i ruggningsstadierna 3-5 . Nagra individer kan 
larnna annu tidigare, vilket ett av aterfynden vism·. 
Att blahakarna ruggm' under flyttningen stammer 
val med observationer vid rastplatser langs den 
svenska ostkusten, dajuvenila faglar vid dessa plat­
ser ofta ses i ruggningsstadie 5 i slutet av augusti 
(Lindstrom & Hasselquist 1989). Att overlapp finns 
mellan ruggning oeh flyttning har tidigare setts hos 
flera arter. 

Energireserver ochflyttning 

Trots att blahakarna hade hogst kroppsvikt i mitten 
av ruggningen hade de under samma period lagst 
fettreserv. Detta verkar markligt eftersom hogre 
kroppsvikter generellt ar fOrknippade med stOrre 
fettreserver. Men da de absoluta skillnaderna var 
sma, fOrklaras detta troligast av att faglarna under 
ruggningen hal' en okad vattenhalt i kroppen efter­
som fjadertillvaxten kl'aver en okad blodtillfOrsel 
(Chilgren 1977). Denna kroppsviktsvariation hal' 
fOrmodligen valdigt lite att gora med fettreserver. 

Vad galler fettupplagring infOr flyttningen, lam­
nar de juvenila blahakarna fjallen utan nagra sub­
stantiella fettreserver. Nastan alla faglar hade fettre­
server kring 0-2 enligt fettskalan oeh kroppsvikte­
rna lag mellan 17-18 g hos hannm" oeh 16-17 hos 
honor. Det verkar alltsa som att blahakar inte lagger 
pa sig narnnvarda fettreserver fOn'an de nar rastplat-



ser vid den svenska ostkusten 200-300 km fdin 
hackningsOllli'adena. Kroppsvikter hos faglar som 
anlander vid dessa rastplatser ar i medel 17 g hos 
hannar och 16 g hos honor, men i takt med att 
fettreserver ackumuleras nar en del faglar 20-24 g 
innan de lamnar dessa rastplatser (Stolt & Macher 
1962, Lindstrom et al. 1985, Ekholm 1988, Ellegren 
1991, Kvist et al. 1993). 

Blahakarna startar alltsa flyttningen med mycket 
sma reserver. Ft'agan ar huruvida blahakarna vdljer 
att inte lagga pa sig stora fettreserver, eller om svara 
fOrhallanden gor att de inte kan lagga pa sig en stor 
fettreserv. Hoga fettreserver ar fOrknippade med 
hoga kostnader (Witter & Cuthill 1993), och blaha­
karna kanske undviker att lagga pa sig fett fOr att 
undvika okade flygkostnader, okade energetiska 
kostnader och okad predationsrisk. Alternativt sa 
gor kombinationen av dalig fOdotillgang och hog a 
energikostnader fOrknippade med ruggning och kallt 
vader att knappt nagon energi blir over till fettupp­
lagring. Vi vet att de rent fysiskt kan lagga pa fett och 
rugga samtidigt, eftersom blahakar som givits extra 
mat (i samband med mjOlmaskn1atning under andra 
studier av blahakar i Anunarnas) lagger pa sig rejiila 
fettlager (Lindstrom m.fl. 1990). Den troligaste an­
ledning ar faktiskt att faglarna inte klarar att lagga pa 
sig en fettreserv samtidigt som de ruggar. Att faglar­
na paverkas av omvarldsbetingelserna visade Hans­
son (1997), som i Ammarnas fann att daligt vader 
ledde till en minskning i de juvenila blahakarnas 
redan sma fettreserver. 

Flyttningshastighet 

Flyttningshastigheten al' den hastighet med vilken 
en fagel flyttar mellan tva lokaler och inkluderar den 
tid som laggs pa den nod vandiga branslepaIagringen 
innan flygningen kan paborjas. Flyttningshastighe­
ten hos juvenila blahakar ar till en borjan mycket 
langsam. Vissa blahakar lamnar troligen AlnmaI'naS 
redan i slutet av juli, men majoriteten av blahakarna 
fl yttar fOl'modligen fran fj allen mellan den 10 och 20 
augusti. Men de fOrsta blahakarna kommer inte till 
rastplatserna vid ostkusten fOn'an omkring den 20 

augusti och i genomsnitt fOrst runt 1 september 
(Douhan 1986, Ellegren 1990b, 1991). Om man 
antar att mediandatum fOr blahakar som lanmar 
Ammarnas ligger mellan den 10 till 20 augusti och 
att medelavstandet till dessa rastplatser vid kusten ar 
omkring 250 kn1, blir medelflytthastigheten bara 
11-21 km per dag. Detta ar avsevart langsanunare an 
fOr blahakal' senal'e under flyttningen. Med hjalp av 
ringmarkningsatelfynd uppskattade Ellegren (1990b) 
blahakarnas flyttningshastighet till 30--40 km per 
dag mellan rastplatser i ostra Sverige, 40-65 kn1 per 
dag fran Sverige till Finland och cirka 100 km per 
dag under flyttningen genom Asien. 

Forklaringen till okningen i flyttningshastighet 
under hostflyttningen kan vi bara spekulera kring. 
luvenila blahakar kanske blir effektivare pa att lagga 
upp reserver under fl yttningen, de kanske kommer till 
rastplatser med rikare resurser, eller sa beror det pa en 
kombination av dessa och kanske andra faktorer. 

Vad gor blahakarna efter att de ldmnat Anunarniis? 

Det ar i genomsnitt troligen 10-20 dagar mellan det 
att blahakarna lamnar Anm1arnas och att de nar 
rastplatserna vid Norrlandskusten. Vad gor dom 
under den tiden? Det troligaste ar att manga (de 
flesta?) fOrflyttar sig sma strackor at gangen ner 
genom Norrlands inland fOr att fOrst vid kusten 
fOrbereda sig fOr langre flygetapper. Det finns i alIa 
fall tva stOd for denna hypotes. Forst och fl'amst sa 
racker de mycket sma branslereserver som faglarna 
bar strax innan avfard i genomsnitt bara till c. 90 km 
flygning (enligt flygteol'etiska bel'iikningal', Penny­
cuick 1989), och det ar 200-300 km till kusten. 
Dessutom visar tva aterfynd (Figur 2) att unga bla­
hakar patraffas i onu'adet emellan hackningsomrad­
ena och kusten. Sannolikheten att overhuvudtaget 
aterfinna en ringmarkt fagel i Nol'rlands inland al' 
rimligenjamfOrelsevis liten, varfOr det inte al' omoj­
ligt att den ovan foreslagna strategin faktiskt ar den 
vanligaste. Fangst och ringmarkning pa potentiella 
rastplatser i Norrlands inland ar av stOrsta vikt for att 
ge stOd at, eller fOrkasta, denna hypotes. 
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