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1) Purpose of the visit
The purpose of the visit was to compile Polish nestling ringing data from selected species of birds of prey and to explore the value of these data as an approximation of nestling productivity over longer time periods and at large spatial scale. Population trends of raptors and owls have now been routinely monitored across Europe, including Poland (Sielicki and Mizera 2012). It is a less common practice to monitor avian productivity at large scale (Crick et al. 2003). Yet, methods have been developed that enable applying population matrix models to incomplete demographic data (Hemerik and Klok 2006, Kéry and Schaub 2012). These methods may be used to better understand contribution of productivity and survival to the population growth rate once both or at least one the demographic measures are available (Hemerik and Klok 2006).  Number of ringed nestlings has been considered as a good approximation of nestling productivity in shrikes and thrushes (Hušek and Adamík 2008, Najmanová and Adamík 2009), white stork (Hušek et al. 2013) and owls (Sundell et al. 2004, Lehikoinen et al. 2011). However, only few of the studies attempted to quantify the bias between ringing data and nestling productivity (Hušek and Adamík 2006). Only when ringing data reflect well the number of nestlings in a nest, can they be considered as a proxy for nestling productivity and used as a part of the tools of population analysis. 

During the visit I aimed at compiling nestling ringing data for the following species: common kestrel (Falco tinnunculus), common buzzard (Buteo buteo), marsh harrier (Circus aeruginosus), Montagu's harrier (Circus pygargus), tawny owl (Strix aluco), long eared owl (Asio otus) and barn owl (Tyto alba). I wanted to quantify bias between the number of ringed nestlings and number of nestlings present in the nest in four species: kestrel, buzzard, Montagu's harrier and barn owl.     

2) Description of the work carried out during the visit
I spent 10 days at the Ornithological Station of the Polish Academy of Science at Gdańsk. 

In cooperation with the employees of the ringing station, I extracted and compiled nestling ringing data from the period 1977-2014 in a single Excel file. For the period before 2000 the ringing records were originally stored only in the form of paper filled schemes. For the period after 2000, the ringing data were already stored in database software on a computer. 

I extracted the information on ring number, species, date of ringing, place of ringing with coordinates (closest settlement if not stated precisely), name of the ringer and number of ringed nestlings. For the period after 2000 I also extracted information on the number of nestlings present in the nest at the time of ringing which was not available for the period before 2000. In cooperation with Dr. Grzegorz Neubauer of the Ornithological Station, we used the data from 2000-2014 to analyse the bias between the number of ringed nestlings and number of nestlings present in the nest at the time of ringing in kestrel, buzzard, Montagu's harrier and barn owl. 
   
3) Description of the main results obtained

The analysis revealed that the number of ringed nestlings was on average lower than the number of nestlings present in the nest at the time of ringing. On average 0 to 0.1 fewer chicks were ringed in broods of 2 to 3 chicks. However, on average 0.3 to 2 fewer chicks were ringed in broods of 4 or more chicks and the bias was species specific. In barn owl, on average only 5 chicks were ringed in a brood of 7, while in Montagu's harrier and common buzzard on average 4.2 chicks were ringed in a brood of 5. On average 5.7 chicks were ringed in a brood of 6 in kestrel. Subsequent analysis revealed that the yearly variation in mean number of ringed nestlings reflected closely the yearly variation in mean brood size in kestrel and buzzard, but less closely in barn owl. We conclude that the mean number of ringed nestlings may reliable reflect mean brood size in species with low hatching asymmetry (buzzard, kestrel), but not in species with pronounced hatching asymmetry (barn owl).


4) Future collaboration with host institution (if applicable)

I plan to further develop cooperation with Ornithological Station and particularly Dr. Grzegorz Neubauer. The main aim of the future cooperation is to perform population and life history studies that make use of ringing records. The cooperation will take form of additional exchange visits and joint research papers. 
5) Projected publications / articles resulting or to result from the grant (ESF must be acknowledged in publications resulting from the grantee’s work in relation with the grant)
A paper describing more in detail the bias between ringing data and brood size is planned for publication in an ornithological journal. The paper will provide methodological justification for utilization of nestling ringing data as a proxy for avian nestling productivity. It will also illustrate the value of ringing data in an example of simple population analysis.
6) Other comments (if any)
Major benefit of my stay for the Ornithological Station of the Polish Academy of Science is that the ringing records from before 2000 are now available in an electronic form (Excel file). This makes the data available for further scrutiny by everybody who may be interested in doing so.
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