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The study of stopover
Where to land – when to leave
- Scope

- Methods/tools

- Case studies
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mercury switch

modulates frequency
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Time-Energy Budget
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2-3 weeks

fat deposition

17 g = 2 g fat 37 g = 20 g fat

Garden Warbler







10-15% net gain/day
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fat score
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muscle score
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Wintering
Breeding

Northern Wheatear



Stopover behavioral ecology

Connectivity
Morphometrical data
Stable isotopes
Molecular markers

color banding
remote weighing
telemetry

© H. Schmaljohann



Wintering
Breeding

Helgoland



- two subspecies co-occur on passage
Oenanthe o. oenanthe from Scandinavia
Oenanthe o. leucorhoa from Iceland/Greenland

- no breeding birds
- easy access
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spring migration, Helgoland
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autumn migration, Helgoland

n = 13
rS = -0.580
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Garden Warbler
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e = SE-migrants
w = SW-migrants



vegetation cover
(NDVI)
September



• biometrics
• stable isotopes
• molecular population genetic markers

connectivity



Reality

Integration

How they should do it

How they do it

mechanisms

MIGRATION

Theory



habitat selection & habitat use
or, where do stopover migrants best and why
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Barnacle Goose Brent Goose



Seiurus aurocapillus
Worm-eating Warbler



Stopover and foraging ecology
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Stopover and foraging ecology

Bairlein 1991

[Algeria]
19.4 ± 2.5 (302)20.9 ± 3.6 (55)*

Baccetti et al. 1985 
[Italy]

20.2 ± 2.2 (116)24.2 ± 3.4 (120)**

Thomas 1979 
[Portugal]

19.7 ± 2.9 (31)23.8 ± 4.5 (21)*

referencecaught
elsewhere

caught in
fig trees

fruit eating

Garden Warbler

** p < 0.01
* p < 0.05



habitat selection & habitat use
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wet reed (H)

dry reed (F)

sedge marsh (E)

wood (C)

„savanna“ (D)

(B)

(G)

Bairlein 1981



Blackcap

Lesser Whitethroat

Reed Warbler

habitat selection

Bairlein 1981



habitat selection
year-to-year

Bairlein 1981



Blue Tit

Bairlein 1980

habitat selection
seasonal



retraps

proportian of birds in woodland
versus in reed

Bairlein 1980

habitat selection
diurnal
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in reed for feeding

in wood for rest



Competition
- within species

- age
- sex
- condition

- between species



Moore et al. 2003
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European-African Migration

Sahara Desert
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- stopover duration
- turnover rate
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