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Summary of Results
This project has provided important new knowledge about habitat use and migration strategies of seven arctic seabird species (kittiwakes,
little auks, arctic skuas, long-tailed skuas, glaucous gulls, lesser black-backed gulls, common eiders), results that have relevance for
conservation management. All the work has been part of large scale research networks to ensure multi-colony tracking at many Arctic
and sub-Arctic locations.

One highlight is the publication rate in 2014, of which six manuscripts has been accepted. In the 2013-report, one of these
was listed as ‘in revision’ and two were listed as ‘in press’. These papers were published in the journals Marine Ecology
Progress series (3), Biology Letters (1), Experimental and Applied Acarology (1) and British Birds (1).
One of the printed papers, Shultner et al 2014b, highlighted that environmental conditions in the Arctic breeding grounds
and particularly the degree of stress during reproduction, affected the subsequent migration strategy in autumn. This is
termed ‘carry-over-effects’, and highlights that environmental conditions in one part of the life cycle affects performance
in the next part. In Schultner at al 2014a, we also demonstrated that both the reproductive stress and the migration strategy
affected the rate of telomere shortening in kittiwakes. As telomere shortening is a proxy for ageing processes and survival,
this is another demonstration of carry-over effects. The seabirds that spent the shortest time in the wintering habitats had
the highest rates of telomere shortening, indicating fitness costs of spending more time in the Arctic breeding grounds.
The study was performed in one year onnly, and it should be repeated over several years to reveal how inter-annual
variation in environmental conditions affects the migration strategies and the fitness consequences.
A final highlight is that we are currently having success in developing a model for analyzing inter-annual
consistency/flexibility of individual migration strategies. Our project/study model has been successful in terms of getting
tracking data on the same individuals over several years. The data sets are promising for several of the species, especially
for arctic skuas, long-tail skuas, kittiwakes and eiders. Therefore, this model for investigating individual consistency in
migration strategies can be applied for several of our focal species. Investigating within-individual variability over
different years with different climatic conditions is of high importance.
For the Management
The findings are highly relevant for management.

-The project reveals
a) sensitive marine hotspots, both in terms of migratory corridors, staging areas and wintering areas.
b) overlap with potential anthropogenic threats
c) breeding origin of seabirds distributed in different marine sectors. Hence, accidents or perturbations in a given sector can be linked to
consequences on different seabird populations –often breeding far away from the given marine sector.
d) different scales of which management has to be applied, from local to global, to ensure healthy seabird habitats.
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Communicated Results
Users:
Moe and Strøm (2014) Tracking of little auks revealed large scale distribution and potential threats
Fram Forum 2014 (Annual report on the research activities within Fram Centre)

Press:
http://www.forskning.no/artikler/2014/februar/381599
http://www.framsenteret.no/livslengden-hos-sjoefugl-kan-bli-paavirket-av-stress-i-hekketiden.5422599-146437.html#.Uwd79YUdCz0

Workshop:
Moe et al. Climate change and phenological responses of common eiders breeding in the high-Arctic. Kongsfjorden Ecosystem – new
views after more than a decade of research. Workshop, Hamn March 2014

Education:
The results have been used in lectures at UNIS (AB-201, AB-202, AB-203) and UiT (Bio-3003) by GW Gabrielsen.
Interdisciplinary Cooperation
The project has benefitted from cooperation between researchers from different disciplines. The listed papers mainly belong to the
following disciplines: Distributions/diversity, migration, spatial ecology, ecophysiology and climate change biology. Data from this
project will also be used in the field of ecotoxicology.
Budget in accordance to results
The 495k funding from the Fram Centre has played an important role for financing fieldwork, equipment, tracking analyses and for
writing papers, and has thus given us the opportunity to have a leading role in this large-scale cooperation. The project also benefitted
from external funding as well as a substantial use of own research hours (egenforskning). This project is a huge cooperation, involving
many researchers and costly field work and analytical work. Its large-scale success has depended on external funding for the field
activities of project partners (e.g. extensive field operations in Greenland and other Norwegian colonies).
Most of the 495k has been allocated to fieldwork in Ny-Ålesund (Svalbard) and Brensholmen (Troms), equipment and tracking analyses,
and resources available for writing papers. Publication rate has been very good. The funding of this project has been very important for 4
of the published papers (Schultner et al. 2014a, Schultner et al. 2014b, Dabert et al 2014, Wynn et al.2014. For the other two papers
(Reiertsen et al. 2014, Goutte et al. 2014) the main funding has come from other sources, but they are highly relevant for the project.
Money allocated to Fram Centre partners within the project:
90k was allocated to NPI and costs at the Sverdrup Station in NyÅlesund.
30k was allocated to Sagerup/Akvaplan NIVA for field work contribution in Ny-Ålesund, and approximately 25k was allocated to
cost/equipment for Ehrlich (UIT) for field work in Yamal.
Could results from the project be subject for any commercial utilization
No
If Yes
No, but the results may have major implications for management and industry (e.g. oil industry, fisheries, shipping)
Conclusions

a) The project has established a strong basis for further work. We have a long-term perspective and will further develop the project to
focus on climate effects on migratory strategies and habitat use in arctic seabirds. The project has provided a unique basis for assessing
inter-annual as well as inter- and intra-individual variation habitat use, since we now have obtained several years of data from the same
individuals and population, in a wide collaborative network. This project has also been relevant for the success of financing SEATRACK
(from the Ministry of the Environment (MD), Barents 2020/Ministry of Foreign Affairs (UD) and the oil industry), a large-scale tracking
program of seabirds in Norway, Russia, UK and Iceland.

b) The development of small-sized electronic tags has been a prerequisite for the project. However, there is a constant need for further
decreasing the size, increasing the battery life and increasing the precision of the electronic tracking tags.

