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Jannis Vardanis 
 

Individuality of routes and timing in bird migration 
 

We studied the migratory journeys of marsh harriers breeding in south Sweden by means 
of satellite transmitters recording periodically the bird’s position. The marsh harrier is a 
broad-front migrant, where the individuals travel solitarily along routes from Scandinavia 
through France, Spain, Mediterranean Sea and Sahara desert to wintering grounds in 
West Africa. 
             
We aimed to explore whether individual birds repeat / 
optimise a distinct migratory behaviour (i.e. flight paths, 
stopover at intermediary areas and timing) over the 
years. We chose seven birds which had completed at 
least one round-trip and measured the distance of 
separation (km) and time difference (days) between the 
routes as indexes of route similarity. Their variation was 
analysed and the repeatability of longitudes and dates 
that birds crossed 46oN-Europe, 36oN-Mediterranean 
and 26oN-Sahara, was evaluated. 
 
No individual consistency of the routes’ geography was developed over the years. Flight paths 
from repeated journeys by the same individual were typically 100–300 km apart, exceeding the 
range of vision. Hence, following consecutive landmarks along the migratory corridor is unlikely 
on a large scale. Instead, some kind of map-based navigation is probably employed. Several 
possible intermediary areas were repeatedly visited by the individuals but their use was 
facultative. 
 
Similarly, no individual consistency of the timing was developed. Spring migration appeared to 
take place over a shorter time frame, possibly indicating important time constrains compared to 
autumn. In marked contrast with the spatial variation, individual differences in timing were 
significant at all regions. This individuality was reflected by the higher values of repeatability, 
which were strikingly significant at spring departure; birds initiated migration within 0-4 days 
between the years! 
 
Explaining our results, we may consider that the flexibility of behaviour depends on the 
predictability of the environmental cues it is based on. The geography of routes is influenced by 
unpredictable environmental factors, like weather and distribution of stopover areas, making 
spatial flexibility a clear advantage. On the other hand, the timing of physiological preparations 
for migration uses photoperiod as the fundamental cue because it is entirely predictable at any 
latitude, between and within years. Focusing on the variability and the ways in which it can be 
explained by the environment will further our understanding on the flexibility in migratory 
behaviour. The latter will be critical for a sufficiently rapid adaptation to climate-driven changes. 
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Yannis Verdanis 
 
 
Spatio-temporal individual variability of repeated migratory journeys 
by marsh harriers Circus aeruginosus 
 
I used satellite-tracking data from repeated journeys between Europe and West Africa by the 
same marsh harrier Circus aeruginosus individuals to analyse the variation between and within 
them with respect to the geography and timing of the migratory movements. This variation was 
analysed at three regions: Europe (46oN), Mediterranean sea (36oN) and Sahara desert (26oN). I 
also aimed to evaluate the effect of the season and the years intervening between the journeys 
and investigate whether landmarks and stopover goal areas are important for navigation. Flight 
paths from repeated journeys by the same individual were often 100–300 km apart (maximum 
east–west separation 700 km). These distances exceed the range of vision, suggesting that the 
marsh harriers did not find their way by following familiar landmarks. Most individuals 
converged in some regions, indicating the existence of up to three intermediary goal areas along 
the route of individual birds per season. Between these goal regions route fidelity was low, and 
the marsh harriers could find the next goal region after extensive deviation, presumably by map-
based navigation and possibly in combination with path integration. There was no significant 
difference between the individuals in their mean routes within the common migratory corridor. 
However, the three birds with at least two round-trips showed a significant spatial difference in 
their autumn passage of the Mediterranean region, possibly caused by the use of different 
stopover goal sites prior to the sea crossing. In marked contrast with the spatial variation, 
individual differences in timing were significant at all regions. The latter tended to be less 
pronounced, although significant, in the Mediterranean region. The timing of migration varied 
more in autumn than in spring, owing largely to intra-individual differences depending partly on 
breeding success (5-15 days difference at departure). During spring the time window was more 
narrow and individuals tended to converge their timing towards the breeding grounds, suggesting 
that they might be time-constrained. Furthermore, repeatability in timing was higher than in 
space at all regions, although the degree and significance varied, suggesting that the relative 
importance of endogenous and ecological cues changes en route. Mediterranean autumn passage 
was significantly consistent both in space and time. Marsh harriers were strikingly synchronized 
at spring departure (0-4 days difference), lending credit to the hypothesis that birds have 
individually optimized migration schedules. Finally, alternative hypotheses on navigation 
mechanisms and the evolutionary causes for the flexibility of migratory behaviour in space and 
time are discussed. 
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