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Fuelling in front of the Sahara desert in autumn — an overview of
Swedish field studies of migratory birds in the eastern Mediterranean

Fettupplagring infor hostpassagen av Sahara — en oversikt av svenskt fdltarbete i

ostra Medelhavet

THORD FRANSSON, SVEN JAKOBSSON, CECILIA KULLBERG, ROGER MELLROTH &

THOMAS PETTERSSON

Birds must store fuel prior to the crossing of the Sahara
desert, at least 1500 km with few refuelling possibili-
ties. A major question is how inexperienced birds know
where to prepare for the oncoming barrier. Experiments
with caged birds showed that information from the
Earth’s magnetic field close to the desert might trigger
extensive fuel deposition. Blackcaps Sylvia atricapilla
trapped on Cyprus in September and October were
much heavier than in Sweden during the early phase of
autumn migration, typical for birds preparing for cross-
ing the Sahara desert. There is a potential cost of being
fat. Fat Sedge Warblers Acrocephalus schoenobaenus
on Lesvos had much poorer take off abilities than lean
birds, making them more vulnerable to predators. Swal-
lows Hirundo rustica trapped at a roost site on Rhodes
showed a synchronized body mass increase and this is
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in agreement with their wavelike pattern of passage on
Crete. In recent years, studies of fuelling behaviour and
stopover duration of first-year Garden Warblers Sylvia
borin have been started on Crete with the aid of radio-
transmitters.
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Introduction

Most of the long-distance migrants breeding in
Sweden winter in Africa and about 35 passerine
species have their main wintering areas in tropi-
cal Africa. Many follow the western flyway and
enter Africa after passing the Iberian peninsula,
like the Redstart Phoenicuris phoenicurus and the
Reed Warbler Acrocephalus scirpaceus (Fransson
et al. 2002, Fransson & Stolt 2005). Only a few
long-distance migrants leave Sweden in a south-
ern direction and one of these is the Spotted Fly-
catcher Muscicapa striata (Fransson 1986). Some
other species follow the eastern flyway and pass
the eastern Mediterranean, like the Thrush Night-
ingale Luscinia luscinia and the Blackcap Sylvia
atricapilla (Fransson et al. 2005). Large num-
bers of soaring birds on migration to Africa avoid
crossing the eastern Mediterranean Sea and con-
centrate in the Middle East (cf. Alerstam 1990).
Many night migrating passerine birds, however,
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seem to cross the eastern Mediterranean Sea and
this was shown already in the 1960s by radar stud-
ies carried out from an aircraft carrier (Casement
1966). In a recent study of migratory directions in
SE Romania, Bulgaria and NE Greece, based on
the moon-watching technique, the majority of the
observed nocturnal autumn flights were directed
S—SSW, which means that many birds are heading
towards the Libyan desert (Zehtindjiev & Liechti
2003).

When migratory birds pass benign areas with
widespread fuelling opportunities, they deposit
rather small fuel loads (20-25% of lean mass).
The reason for these relatively small fuel loads is
probably that the advantage of larger fuel load has
to be balanced against costs connected with an in-
creased body mass, such as enlarged flight costs
as well as impaired predator evasion (Alerstam &
Lindstrom 1990). Many long-distance migratory
birds have to face the challenge of passing the
Sahara desert. The desert is a major obstacle for
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birds that migrate to tropical Africa and distances
of at least 1500 km (Figure 1) with hardly any re-
fuelling possibilities have to be passed (Moreau
1961). In spite of this, huge numbers of songbirds
regularly pass the desert in autumn and c. 5 bil-
lions have been estimated to be involved (Moreau
1972). 1t is well known that birds close to bar-
riers often are found with very large fuel loads.
The migration across the desert has been sub-
ject to detailed investigations (cf. Bairlein 1985,
Bairlein 1987, Biebach et al. 1986) and it is now
believed that two main strategies exist (Biebach
et al. 2000). The birds either fly non-stop over the
desert or interrupt their flight and rest during the
day. They can probably shift between these two
strategies depending on local weather conditions
(Klaassen & Biebach 2000).

How do they know when to start fuelling?

A major question is how inexperienced birds can
know where to prepare for the oncoming barrier.
It has been assumed that both timing and amount
of fuelling are governed by the circannual rthythm,
which is fine-tuned by photoperiod (Berthold
1996; Gwinner 1996). However, variation in the
time of breeding affects the timing of the onset
of migration, and unpredictable weather and feed-
ing conditions affect timing en route. Hence, a
bird cannot safely deduce its latitudinal position
from calendar date. In recent studies carried out
at Tovetorp Zoological Research Station in Soder-
manland, Sweden, we have found that birds might
use geomagnetic information to decide where to
accumulate the extensive fuel loads necessary for
successful trans-Saharan flights. Thrush Nightin-
gales caught in Sweden during their first migra-
tion and exposed to magnetic fields simulating a
migratory flight with a stopover in northern Egypt
extended their fuelling period compared with con-
trol birds experiencing the ambient magnetic field
in southeast Sweden (Fransson et al. 2001, Kull-
berg et al. 2003). It has been shown that the mag-
netic field can affect directional changes in migra-
tory birds as well as in sea turtles, newts and spiny
lobsters (Beck & Wiltschko 1988, Wiltschko &
Wiltschko 1992, Lohmann et al. 2001, Fisher et al.
2001, Boles & Lohmann 2003). Our findings show
that a change in the magnetic field also can trig-
ger processes such as extensive fuel deposition. A
non-random distribution of ringing recoveries in
some species in the eastern Mediterranean area
during autumn migration indicates that species-
specific stopover areas occur in front of the desert

Figure 1. The extension of the Sahara desert and the desert
on the Arabian Peninsula (grey).

Okenutbredningen i norra Afrika och pd den arabiska
halvon (gra firg).

(Fransson et al. 2005) and this finding supports
that migrants also must use some external cues to
find these places.

In order to investigate the fuelling behaviour
close to the desert in more detail, field studies have
been carried out in the eastern Mediterranean in
collaboration with Greek ornithologists. Different
areas have been visited over the years. This arti-
cle presents an overview of these visits as well as
some examples of results that have been achieved
so far.

Fieldwork

The first study was carried out in the western part
of Greece during two weeks in September 1988.
The year after, in 1989, two weeks (24 Septem-
ber — 7 October) of ringing was carried out in the
Akrotiri peninsula on southern Cyprus. In 1997,
the island of Lesvos in the Aegean Sea was visited
during a three weeks period (28 September — 19
October). During the period 26 September — 10
October 2000, ringing was carried out on Rhodes
in the Dodecanese. From 2001 until 2004 field-
work and ringing was carried out on Crete (9-23
September 2001, 8 September — 6 October 2002,
28 August — 11 September 2003, and 2-30 Sep-
tember 2004). The ringing on Cyprus was carried
out with permission from the Cyprus Ornithologi-
cal Society and in Greece with permission from
the Ministry of Agriculture and in collaboration
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with the Hellenic Bird Ringing Centre. During
these periods of fieldwork, a total of 4933 birds
were ringed. The locations of the different places
are shown in Figure 2.

Results and discussion

Blackcaps and Willow Warblers on Cyprus

The ringing on Cyprus in 1989 took place south
of the Akrotiri Salt Lake and close to a small wa-
ter reservoir called the Bishops Pool. Recoveries
show that many Blackcaps from Sweden pass
this area in autumn and Blackcaps were indeed
present in fairly large numbers. The Blackcaps on
Cyprus carried much larger fuel loads than birds
on autumn migration in Sweden do (Figure 3). A
distribution of body mass data similar to the one
found on Cyprus has also been found in northern
Israel (Izhaki & Maitav 1998). The Blackcaps
trapped on Cyprus and in northern Israel probably
consist of a mixture of birds in different state of
fuelling, but it is obvious that many of them were
in preparation for crossing the Sahara desert, hav-
ing as high fuel loads as 75% of lean body mass.
Blackcaps are wintering on Cyprus, but otherwise
only small numbers are found in the Middle East
during winter (Cramp 1992) indicating that most
of the birds found during migration in this area are
heading for wintering areas in East Africa.

The most commonly trapped species was the
Willow Warbler Phylloscopus trochilus, with 504
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Figure 2. The eastern Mediterranean and places where the
fieldwork referred to in this study was carried out during
1988-2004.

Ostra Medelhavsomrddet och de platser dir filtarbetet
som beskrivs i denna uppsats utforts under 1988—2004.
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individuals ringed. A cold front with some rain
showers in the beginning of October forced large
numbers of migrants to interrupt migration and to
rest in the trapping area. This was probably the
reason for the unusually large proportion (38%) of
adult Willow Warblers trapped. Most of the adult
Willow Warblers were investigated for moult and
about one third (34%) of them had unmoulted
secondaries. This is the same proportion (34%)
as found in Sweden (Hedenstrom et al. 1995) in-
dicating that some of them had a Swedish origin.
The proportion of birds with unmoulted second-
aries was much higher in females (<68 mm wing
length) than in males (>67 mm), being 46% and
18% respectively. This pattern has also been found
in Sweden, where 44% of the females and 23% of
the males showed suspended moult (Hedenstrom
et al. 1995). This is a result of that breeding incurs
a larger energy stress in females than in males, re-
sulting in a later onset of moult. Compared with
the Blackcaps, the average body mass in Willow
Warblers on Cyprus was surprisingly low (mean:
9.2g, SD=0.96, range: 6.2—11.7g, n=425). This
body mass is similar to that found in Willow War-
blers in Sweden during the early phase of migra-
tion (Lindstrom et al. 1996). This indicates that
Willow Warblers differ from Blackcaps in how
or where they prepare for the desert crossing. It
is possible that Willow Warblers, by effectively
feeding on small flying insects, can fuel closer to
the barrier crossing or even in the desert.

Sedge Warblers on Lesvos

In order to follow up a study carried out in Sweden
about how an increased body mass affect escape
performance in Blackcaps (Kullberg et al. 1996),
we went to Lesvos in the autumn of 1997. The plan
was to study take off flights in Blackcaps with a
natural variation in body masses, also including
extremely heavy birds. We used a mobile regis-
tration cage where birds could be video recorded
during a simulated predator attack in close con-
nection to the trapping. On the southeastern side
of the island, at Charamida, we had the possibility
to use an already established ringing site during
our stay. By means of tape luring we trapped 701
Blackcaps in total during a three weeks period, but
the proportion of heavy birds were much less than
we expected and also different from the situation
on Cyprus. We instead focused on Sedge Warblers
where the proportion of heavy birds was very
large. We found that an increasing fuel load from
0% to 60% reduced flight velocity by 26% (Kull-
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Figure 3. Recoveries during autumn migration of Blackcaps Sylvia atricapilla ringed in Sweden, and the distribution of
Blackcap body mass data during autumn migration at Tovetorp, Sweden during the years 1994-1997 (mean: 18.7 g, SD
1.32, n = 1591) and at Akrotiri, Cyprus in 1989 (mean: 21.0 g, SD 2.89, n = 181).

Aterfynd under héstflyttningen av svarthittor ringmdrkta i Sverige och viktfordelning hos faglar ringmdérkta vid Tovetorps
forskningsstation i Sodermanland 1994—1997 (medel: 18,7 g, SD 1,32, n =1591) samt vid Akrotiri pa Cypern 1989 (medel:

21,0g, SD 2,89, n = 18).

berg et al. 2000). Interestingly, we were unable to
demonstrate an effect of fuel load on angle of take
off in Sedge Warblers, whereas angle of take off in
heavy Blackcaps studied in Sweden was affected
to a larger extent than flight speed (Kullberg et al.
1996).

Extremely large fuel loads in migratory birds
certainly increase the risk of being taken by preda-
tors. In the Mediterranean, the Eleonora’s Falcon
Falco eleonorae breeds during the main passage
time of migrants and judging from prey remains

at a colony off Crete, Sedge Warblers are the most
common prey species among the Acrocephalus
warblers that migrate through the area (Ristow et
al. 1986 in Handrinos and Akriotis 1997). Falcons
probably take most of their daily catch of migrants
in the early morning, at the end of the migrants’
night flights. On 6 October 2000 we made an in-
teresting observation close to the coastline on
southeastern Rhodes. In the period of dusk, be-
tween 7.15 and 7.30 p.m. we observed about 25
passerines taking off from a small reed bed. We
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Fig. 4. Distribution of body mass data in Sedge Warblers
Acrocephalus schoenobaenus ringed on Lesvos, Greece, in
the autumn of 1997 (n = 63).

Viktfordelning hos sdvsangare ringmdrkta pa Lesbos,
Grekland, hosten 1997 (n = 63).
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Fig. 5. The relationship between visual fat score and body
mass in Sedge Warblers Acrocephalus schoenobaenus
ringed on Lesvos, Greece, in the autumn of 1997. Fat scores
were estimated following a scale modified from that of Pet-
tersson and Hasselquist (1985), which ranges from zero (no
visible fat) to six (whole belly covered with fat). Because
many of the birds also had stored fat covering their breast
muscles, the scale was extended to include three more sta-
ges. A bird with a fat score of nine had the whole abdomen
including belly and breast muscles covered with fat.
Sambandet mellan fettklassificering och vikt hos sdvsanga-
re ringmdrkta pa Lesbos, Grekland, hosten 1997. Fettklas-
sificeringen har foljt Pettersson and Hasselquist (1985), och
strdcker sig fran noll (inget synligt fett) till sex (hela buken
tickt av fett). Eftersom manga faglar ocksa hade lagrat fett
over brostmuskeln, utstricktes skalan till att ocksa inklu-
dera ytterligare tre steg. En fagel med fettklass nio har hela
undersidan, inklusive buk och brést, tickta av fett.
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Fig. 6. Mean body mass (+ SE) in Swallows Hirundo rusti-
ca trapped close to dusk at a roost site at Lardos on Rhodes,
26 September — 7 October 2000.

Genomsnittlig vikt (£ SE) hos ladusvalor fangade i skym-
ningen vid en dvernattningsplats néira Lardos pa Rhodos,
26 september — 7 oktober 2000.

had the lighter part of the sky in the background
and could follow the birds for a short while. Sud-
denly, an Eleonora’s Falcon appeared and we saw
the falcon attacking several of the birds even
though it was more or less dark. At one occasion
the falcon hit one bird without catching it, and it
was falling against the ground as if it was serious-
ly injured. This shows that there might be a risk,
not only when birds arrive to this area, but also
when they depart.

Collecting morphometric measures such as wing
length, body mass and fat score from migratory
birds in connection with ringing can give impor-
tant information about migratory strategies. The
body mass of Sedge Warblers Acrocephalus sch-
oenobaenus on Lesvos varied between 9.4 and 19.7
gram (Figure 4) and the visual fat score showed a
strong correlation with body mass (Figure 5). The
mean body mass was 15.9 gram and the mean fat
score was 6.9 in the 63 Sedge Warblers trapped.
The highest body masses indicate that some birds
carry a fuel load of about 100% (compared with
the lean body mass). Sedge Warblers breeding in
Great Britain are known to fuel already in south-
ern England and northern France, well before they
reach the Sahara desert (Bibby & Green 1981) and
our results from Lesvos indicate that Sedge War-
blers might prepare well in advance of the barrier
crossing also in this area.
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Fig. 7. Estimated daily numbers of Swallows Hirundo rus-
tica at Partira Lake on central Crete, 8 September — 6 Oc-
tober 2002 (because of rain no observations were made 29
September).

Antalet ladusvalor observerade under olika dagar vid
Partira, centrala Kreta, under perioden 8 september — 6
oktober 2002 (regn den 29 september innebar att inga ob-
servationer utfordes).

Swallows on Crete and Rhodes

It has recently been shown that the distance to be
covered across the Sahara desert, following the
two main western European flyways, affects the
size of the pre-migratory fuel stores in Swallows
Hirundo rustica in Iberia and Italy (Rubolini et
al. 2002). Swallows are common during migration
in most of the Mediterranean area and it is obvi-
ous that they put on high fuel loads in the same
way as other long-distance passerine migrants.
Outside the breeding season, Swallows regularly
congregate at communal roosts, which often are
situated in reed beds. During the visit to Rhodes in
the autumn of 2000, we found a roosting site in the
vicinity of the hotel area at Lardos on the eastern
side of the island. We tape-lured Swallows close to
dusk during ten days. The mean body mass varied
between different evenings (Figure 6). The mean
body mass increased for example by 3.8 grams
from 29 September until 3 October, represent-
ing an average daily increase of about one gram.
After 5 October, the mean body mass decreased,
possibly because many heavy birds had continued
migration. Our results indicate that large groups
of Swallows at this point are synchronised in their
fuel deposition. In agreement with this, the esti-
mated daily numbers of Swallows observed at
Partira Lake, central Crete, during a four weeks
field study suggest that Swallows on Crete have a
wavelike pattern of passage (Figure 7).
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Fig. 8. Estimated daily numbers of Turtle Doves Strepto-
pelia turtur in the area of Partira Lake on central Crete, 8
September — 6 October 2002.

Antalet observerade turturduvor olika dagar vid Partira,
centrala Kreta, under perioden 8 september — 6 oktober
2002.

Temporal patterns and stopover behaviour

In Greece, as well as in most of the Mediterranean
area, the summers are normally very dry and the
first rain arrives in September or later (Handri-
nos & Akriotis 1997). Of the species that breed
in the Mediterranean area and winter south of the
Sahara desert, most leave very early, in July—Au-
gust, e.g. Olivaceous Warbler Hippolais pallida
and Subalpine Warbler Sylvia cantillans (Handri-
nos & Akriotis 1997). The area south of the desert
receives rain during the northern summer (cf.
Moreau 1972) and birds might take advantage of
this by an early arrival. Accordingly, few birds of
these species were observed during our fieldwork.
The Turtle Dove is a relatively common passage
migrant in Greece and the number of birds ob-
served at Partira Lake on Crete in 2002 clearly
shows that the majority of these birds have left this
area after the beginning of September (Figure 8).
In 2001, fieldwork was started on the mainland
of Crete and the focus of this work has been to
find out where first-year Garden Warblers fuel in
relation to the oncoming barrier crossing. All Gar-
den Warblers are heading for wintering areas in
sub-Saharan Africa and they are therefore more
suitable to study than Blackcaps. The wintering
habit of Blackcaps is complicated, with birds stay-
ing both in the Mediterranean area and in east-
ern Africa. For comparison, data has also been
collected by Dr T. Akriotis and colleagues from
Garden Warblers on Lesvos, which is about one
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night of migration (400 km) to the north (Figure
2). Tape-lures have been used to attract and trap
Garden Warblers in order to collect morphomet-
ric measurements. A total of 557 Garden Warblers
have so far been trapped on Crete and the peak
of first-year birds migration on the island is in the
second week of September. The body mass var-
ies drastically (13.3-32.8 g) indicating that birds
in very different states of preparation are found
on the island. The passage of adult birds is clearly
earlier than the passage of first-year birds, which
has also been shown for the autumn departure in
Sweden (Fransson 1995). It is obvious that it takes
some time to build up a large fuel load and it is
interesting that an adult bird, weighing as much as
29.5 g, was trapped as early as on 30 August 2003.
The first Garden Warblers are also found south of
the desert around the beginning of September (Ot-
tosson et al. 2005). To get more detailed informa-
tion about the stopover behaviour in these Garden
Warblers, a study using small radio transmitters
(<0.5 g) has recently been initiated.

Seasonal frugivory is common in many mi-
grants and the fact that fruits have a high content
of fatty acids facilitate fuelling (Bairlein 2002).
Garden Warblers are known to often eat figs Ficus
carica during migration (Thomas 1979, Handri-
nos & Akriotis 1997) and it has become very clear
during our fieldwork and from the birds attached
with radio transmitters that they are strongly at-
tracted to fig trees during autumn stopover periods
on Crete. In 2004, when at some occasions we put
mist nets around single fig trees it happened that,
without using tape lure, we trapped more than ten
Garden Warblers during a morning. Handrinos &
Akriotis (1997) pointed out that the peak of Gar-
den Warbler migration pass Greece after the end
of the main fig season, but on Crete figs regularly
seem to be available until the end of September.

Future research

Several studies have been conducted in the desert
of Egypt, Algeria and Mauritania, but few detailed
studies have so far been carried out close to the
desert, where many birds prepare for the exten-
sive passage (but see Bairlein 1987, Ottosson et al.
2002, Ottosson et al. 2005). Such studies will be
of great importance in order to improve our un-
derstanding about how migratory birds, including
many Swedish breeding birds, prepare for cross-
ing large inhospitable areas, like the Sahara desert.
The plan is to continue and intensify these studies
in collaboration with Greek colleagues and maybe
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also include field studies at the coast in North Af-
rica, about one night of migration further south.
The effort to ring birds during migration in Greece
and Turkey has increased during the last decades.
In Greece, regular ringing has been carried out on
Lesvos, Antikythira in The Sea of Crete and on
Gavdos (T. Akriotis pers. comm.). Gavdos is the
southernmost island in Europe and situated south
of Crete. In Turkey a new national ringing scheme
started in 2002 and ringing of migrants is now car-
ried out at six sites (O. Kesapli Didrickson, pers.
comm.). These activities are very important and
will definitely increase our knowledge about both
the temporal and the geographical patterns of bird
migration in this area.
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Sammanfattning

De flesta langdistansflyttande fagelarter som
hickar i Sverige dvervintrar i Afrika och ungefar
35 smafégelarter har sitt huvudsakliga dvervint-
ringsomrade i tropiska Afrika. Flest arter flyt-
tar mot sydvist genom Europa (t.ex. rérsangare
och rodstjért), nagra fa flyttar séderut (t.ex. gra
flugsnappare) och ndgra flyttar mot sydost (t.ex.
néktergal och svarthitta). For smafdglarna utgor
Sahara en barridr pd minst 1500 km som maéste
passeras och dir mojligheterna att fodosoka ér be-
griansade (Figur 1). De flesta maste darfor lagra
upp en stor energireserv i forvig. Antalet smafag-
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lar som varje host passerar oknen dr enormt stort
och antalet har uppskattats till ungefar 5 miljarder.
En huvudfraga ar hur ungféaglar, som aldrig flyt-
tat tidigare, kan veta var de ska fettupplagra infor
okenpassagen. Resultat fran experiment utforda i
Sverige antyder att information fran jordens mag-
netfilt kan vara en bidragande faktor som styr
faglarna att fettupplagra i ritt omrdde. Omfat-
tande studier har genomforts ndr det géller sjdlva
okenpassagen men fa studier har utforts av faglar
som forbereder sig for passagen.

Sen en tid tillbaka har faltarbeten genomforts
pa flera platser i Grekland och pa Cypern for att
hitta en lamplig plats for detaljerade studier av
hur flyttfaglar forbereder sig for passagen. Denna
artikel ger en Oversikt Over dessa besdk och en
del exempel pa resultat som erhallits. Arbetet har
framst koncentrerats till Grekland (Figur 2) dér
det utforts i samarbete med grekiska ornitologer.
Sammanlagt har ndrmare 5000 fglar ringmarkts.
Akrotirihalvon pa sddra Cypern besoktes hdsten
1989 och de svarthittor som dé studerades visade
sig vara betydligt tyngre dn de svarthdttor som
lamnar Sverige tidigare pa hosten (Figur 3). Detta
overensstimmer vil med andra studier som visat
att flyttfaglar ndra passagen av dknen lagger upp
stora energireserver. Ett storre antal 10vsangare
fangades ocksa under detta besok och ndgot for-
vanande bar de inte pa nagon storre energireserv,
vilket kan antyda att de skiljer sig fran svarthét-
torna ndr det géller var eller hur de forbereder sig
for passagen. Att 6ka i vikt kan innebéra problem
for en flyttfagel, inte minst nér det giller att und-
komma en attack. For att studera hur en 6kad vikt
paverkar smafaglars flygforméga besdktes Lesbos
hosten 1997. Avsikten var att folja upp en tidigare
studie av svarthéttor utford i Sverige. Svarthét-
torna pd Lesbos visade sig vara betydligt latt-
tare dn pa Cypern, men ddremot var de sidvsang-
are som fangades mycket tunga (Figur 4 och 5).
Med en mobil registreringsanldggning kunde vi
videofilma faglarnas uppflog i direkt anslutning
till att de fangats och ddrmed faststélla hur faglar
med olika energireserv paverkades. For sdvsang-
are visade vi att en 6kning av energireserven fran
0% till 60% minskade flyghastigheten med 26%
men att de samtidigt bibeholl samma vinkel under
uppfloget. Att bdra pa en extremt stor fettreserv
paverkar naturligtvis mdjligheten att undkomma
en attack fran en rovfagel. Eleonorafalken foder
upp sina ungar under den period som flyttfaglarna
passerar Medelhavet och stapelfodan utgors av
flyttfaglar. I Grekland har analyser av bytesrester
visat att sdvsangaren &r ett vanligt byte. De flesta
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faglarna som fangas dr sannolikt faglar som efter
en natts flyttning fortfarande befinner sig ute 6ver
havet nér det ljusnar pa morgonen. Hosten 2000
gjorde vi en intressant observation nédra kusten
pa sodra Rhodos. I skymningen, mot den ljusa
delen av himlen, sdg vi ett 25-tal smaféaglar litta
och péborja sin nattflyttning. Trots att det var i det
nirmaste helt morkt, dok plotsligt en eleonorafalk
upp och attackerade flera av sméfaglarna. Vid ett
tillfélle trdffade falken en fagel som livlds foll
ner mot marken. Detta visar att det inte bara dr
riskabelt att anldnda till detta omréde utan att det
ocksa finns en risk att bli tagen nér flyttningen ska
fortsitta.

Ladusvala dr en vanlig flyttfagel i hela Medel-
havsomradet. Nyligen har det visats att svalorna
lagger upp olika stora energireserver i Spanien
och Italien under hosten och att detta sannolikt
beror pé att den stricka som de behdver flyga for
att komma Over oknen skiljer sig at mellan dessa
omraden. Vid ett besdk pa Rhodos hdsten 2000
fangades ladusvalor vid en Overnattningsplats
och den genomsnittliga vikten visade ett intres-
sant monster som antyder att manga av faglarna
var synkroniserade i sin viktutveckling (Figur 6).
Under fyra dagar 6kade medelvikten med néstan
4 gram for att sedan snabbt minska, formodligen
som ett resultat av att manga tunga faglar flyttade
iviag. Att flyttningen sker i vagor stdds av obser-
vationer fran Kreta. Hosten 2002 bedrevs konti-
nuerlig verksamhet under fyra veckor vid Partira,
en bevattningsdamm centralt pd Kreta, och det
dagliga antalet observerade ladusvalor uppvisade
flera svingningar under denna period (Figur 7).

Somrarna i Grekland, liksom i en stor del av
Medelhavsomradet, dr normalt mycket torra och
de forsta regnen dyker inte upp forrén i septem-
ber eller senare. De faglar som héckar i omréadet
och som flyttar till dvervintringsomraden soder
om Sahara, t ex rodstrupig sdngare och ekséng-
are, flyttar bort redan i juli-augusti och har lamnat
omradet nir faglar fran nordliga omraden passe-
rar i september. I omradena soder om Sahara fal-
ler regn under sommaren och det kan darfor vara
fordelaktigt att sa tidigt som mdjligt anldnda till
dessa omraden. Turturduva ar en vanlig art under
flyttning i Grekland och observationer pa Kreta
hosten 2002 visar att huvuddelen har ldmnat om-
radet redan 10 september (Figur 8). Under de se-
naste aren har arbetet koncentrerats pa att studera
flyttningen hos unga tridgérdssédngare pa Kreta
och forsoka faststélla var de fettupplagrar i forhal-
lande till passagen av Sahara. Eftersom alla trad-
gardssangare dr pa vig mot overvintringsomraden



i tropiska Afrika dr det en lampligare art att stu-
dera dn svarthétta, diar en del 6vervintrar i Grek-
land och en del flyttar till Ostafrika. Drygt 500
trddgardssdngare har ringmirkts pd Kreta och den
huvudsakliga passagen av ungfaglar sker i mitten
av september, medan gamla faglar passerar tidi-
gare. Som jamforelse har grekiska kollegor samlat
in biometriska uppgifter frdn tridgardssdngare
pa Lesbos som ligger ungefir en nattetapp (400
km) norrut. Vikten hos de fangade tradgardssang-
arna pd Kreta har varierat mellan 13,3 och 32,8
gram vilket antyder att faglar i olika stadier av
forberedelser forekommer pa 6n. Att ligga upp
en stor fettreserv tar naturligtvis en viss tid och
det dr darfor intressant att en gammal fagel som
nédstan dubblerat sin vikt och vigde 29,5 g fing-
ats redan den 30 augusti. Att kunna fanga samma
fagel vid flera tillfdllen &r av yttersta vikt nér det
géller studier av rastningsbeteende och detta har
bara varit mojligt i ett fital fall i samband med den
vanliga ringmérkningen. For att fa mer detaljerad
information om hur tridgardssdngarna beter sig

pa Kreta (rastningens ldngd, rorelsemonster, vikt-
o6kning och bortflyttningsvikt) har sma radiosin-
dare (<0,5 g) borjat anvindas med lyckat resultat.
Manga flyttfaglar dter frukt under hostflyttningen
och under arbetets gang, inte minst genom séndar-
forsedda faglar, har det blivit mycket tydligt att
tridgardssdngarna pa Kreta ar starkt knutna till
fikontrad.

Under de senaste tio aren har ringmérkning av
flyttfaglar 6kat i 6stra Medelhavet och forekom-
mer nu pd flera platser i Grekland. I Turkiet starta-
des en nationell ringmidrkningscentral 2002 och nu
ringmérks flyttfaglar pa sex platser i landet. Detta
ar mycket glidjande och kommer definitivt att 6ka
kunskapen om den tidsméssiga och geografiska
flyttningspassagen for manga arter i detta omrade.
Planerna &r att detta projekt ska fortsitta under de
ndrmaste aren i ndra samarbete med ornitologer
knutna till grekiska universitet. En férhoppning ar
ocksa att kunna inkludera féltarbete ndra kusten i
Nordafrika, en nattetapp ldngre sdderut.
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