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Investigations of epidemiological dynamics in ecological systems are often
hampered by the difficulty of sampling and monitoring epidemiological states at
the individual level. Since 2002, we have run a unique program that monitors
the occurrence of influenza A viruses at the individual scale in migratory
populations of Mallards Anas platyrhynchos at Ottenby Bird Observatory in
Sweden. This protocol is run daily without any interruption since its initiation in
Mars 2002. It combines the capture, marking and recapture of a large number
of wild mallards (500 to 900 per year) and the search for avian influenza viruses
at each capture of each monitored mallard through oropharyngeal/cloacal swab
sampling and RRT-PCR based RNA detection. For more than 5000 mallards,
this protocol has allowed us to establish the infectious state at each capture or
recapture. The resulting individual infection histories are incomplete in the
sense that an individual present on the study site at a given date is not
necessarily captured or recaptured that day. We present the results of a multi-
viral-states capture-mark-recapture analysis of these incomplete infection
histories that allowed us to estimate fundamental epidemiological parameters
while taking into account the imperfect capture/recapture process. We
estimated daily probabilities of acquiring and clearing infection and depicted the
temporal and inter-individual variation in these parameters. Moreover, we
assessed the impact of infection on migratory behaviour and capture probability.
Our study is the first description of individuals scale epidemiological parameters
for avian influenza viruses in a population of wild birds.




