Short summary
Physics
Observational studies of the shelf-fjord dynamics included CTD surveys and ADCP current measurement have been conducted in Kongsfjorden during 6 cruises in 2007. The SAMS multi-parameter mooring was recovered in August 2007.  A full suite of physical and biological parameters was recorded (temperature, salinity, currents, sediment trap, fluorometer).  Significantly, no temperature loggers recorded a temperature below 0ºC in Kongsfjorden for the winter 2006-07. This continues the warm winter scenario presented in Cottier et al 2007. This paper reported on how the unusual wind conditions promoted up-welling of Atlantic Water at the shelf edge causing a large influx of warm water switching the fjord to autumn conditions which explains the changes in biological communities and lack of sea ice. The GFI-mooring, was successfully recovered and redeployed in September. The data pool now contains two years of current meter data from this position. Meteorological  observations (speed, direction and temperature) has been collected for one year from a meterological station at  Fuglehuken at the northern end of Forlandet, and the station will continue to sample data during 2008. Instabilities forming mesoscale eddies have been studied in an idealized model domain with a slope current flowing along a uniform shelf slope adjacent a shelf, and with a density front along the shelf edge. Sensitivity studies have been made by varying the steepness of the density front, and horizontal and vertical current profile. The study is done to better identify the cause of intrusion of Arctic water into Kongsfjorden. The plan is to force the realistic topography model of the Kongsfjorden and adjacent shelf area with similar density and current fields.

Sea ice

As 2005/2006, also 2006/2007 was a season with less fast ice than usual in Kongsfjorden. There were made in total ice extent observations from Zeppelinfjellet on 52 days throughout winter and spring (between the first half of February and the second half of May). On two occasions snow and ice thickness was measured in situ. As for the previous season, the ice situation did not allow a regular thickness monitoring on identical locations. During a field campaign in Kongsfjorden in March 2007 sea ice investigations were conducted, and CTD work was done from a small boat. The monitoring setup is described in detail in the paper Gerland and Renner (2007). A study that adresses interconnections to ocean and atmosphere, and reasons for the lack of ice in the recent seasons in Kongsfjorden was published this spring in Geophysical Research Letters (Cottier et al. 2007). An intercomparison of fast ice evolution in Kongsfjorden with other Svalbard fjords will be presented at the next Nysmac seminar in Cambridge, UK, in October 2007.

Zooplankton 
Zooplankton has been collected during cruise in Kongsfjord, Isfjord and shelf during cruises in April and May in 2006, and May and July in 2007. The samples collected in 2007 are still under analysis (abundance, lipid and stable isotopes). Preliminary results from 2006 and 2007 indicate that the abundances of krill and amphipods are much higher in Kongsfjord than in Isfjord and that the mass characteristics are important in determining the distribution of different species of krill and amphipods. High abundances of krill (up to 1000 individual m-2) in some stations 2006 indicate that these organisms are important components in Kongsfjord and adjacent waters. Investigations carried out so far reveal that krill may not reproduce in these high arctic waters. The histological preparations of gonads of krill are underway to further examine the maturity status of krill. Two papers are submitted, Walkusz W et al. (Seasonal and spatial changes in zooplankton composition in Kongsfjorden) and Willis KJ et al. (The impact of warm water advection on the winter zooplankton community in an Arctic fjord).
Polar cod
Two full-scale acoustic surveys have been conducted in Kongsfjorden, Krossfjorden and over the continental shelf during 2007 (May and July) to complete the seasonal study started in 2006. This data set now covers all seasons in Kongsfjorden where it has been possible to sample (Apr, May, July, Aug, Sept, and Dec). The recordings from the acoustic surveys have been verified by additional sampling of fish and zooplankton for detailed information on species, size, sex and age-structure in the fjord.

The key component in the Arctic marine ecosystem, polar cod, have been sampled in different size classes (from fry (first year) to 4-5 years old fish) for lipid and stable isotopes during cruises in March and July 2007 to complete the annual study started in April 2006 which will compare the energy content/stable isotope signature and diet (stomach analyses) over one year to understand the flow of energy through the system at different climate scenarios. Stomach content and other relevant biological information are being analysed during autumn 2007. This data set will be completed by additional samples from 2007 arriving in Tromsø 27 Sept 2007. Parallel with the acoustic surveys described above, counting of foraging sea-birds has been performed giving a detailed correlation between physical oceanography, zooplankton composition, fish abundance and sea-bird aggregations at sea. Preliminary results have been submitted as an abstract to the ICES 6th International Symposium in Acoustics Conference, 2008 and in Steen (2007). 
The results from laboratory experiments in 2006 were presented as two posters on an international conference in Arctic marine ecology, Arctic Frontiers, Tromsø January 2007. In light of the technical problems associated with the Arctic Marine Laboratory in Ny-Ålesund during 2006 (for details see annual report 2006) the data set will need to be complemented by additional experiments in 2008. The main results show that inter-individual differences in growth were small and that growth was similar between sexes. Sex ratios were close to 1:1 for all treatments, but fish at 6 ºC had a significantly lower gonad somatic index (GSI) than fish at 0 and 2ºC at the end of the experiment, indicating that the increased energy intake at the higher temperatures mainly went into growth of somatic tissues. The consequences for the energy transferring pathways in the Arctic will be discussed.

Seabirds
During the season 2007 extensive data has been collected on the at-sea distribution and abundance of Little auks in Kongsfjorden as well as on the foraging behaviour and breeding performance of Kittiwakes and Little auks. Data on the spatial distribution of Little auks along the standard transect in Kongsfjorden and the shelf break was collected during 2 cruises in May and July. Data collection on energy expenditure, food availability, stress hormone level and adult survival in Kittiwakes and Little auks was continued. Radio-transmitters as well as time-temperature-depth recorders were applied to Little auks to get more detailed information on the feeding ecology of these birds. Samples are being analyzed in cooperation with different collaborators in Chize, France, Aberdeen, UK, Fairbanks, USA and Tromsø, Norway. Master theses on the feeding habitat selection of Little auks at the west coast of Spitzbergen and the effects of the DLW method to estimate energy expenditure in Kittiwakes, respectively are in preparation.

In addition to the work in Kongsfjorden there have been studies in Hornsund Fjord which is more influenced by the cold Arctic Water in the Sorkapp current than Kongsfjorden. By comparing the foraging and reproductive behavior of little auks (Alle alle) breeding at these two locations, we will gain insight into how warmer Atlantic, and colder Arctic oceanographic conditions, influence the marine food webs at the two sites.  We are testing the hypotheses that 1) oceanographic conditions in the north versus the south differ with the south more influenced by cold Arctic water, 2) the prey that Little Auks bring back to their chicks differs in species composition and energetic content, 3) southern birds make more frequent foraging trips to feed their chicks, and exhibit different diving behavior, 4) northern birds have higher circulating levels of the stress hormone, corticosterone.  Understanding the responses of Little Auks to the water masses adjacent to their colonies will allow us to understand how perturbations such as increases in warm, Atlantic derived water will impact energy flow to upper trophic predators such as the Little Auk. These results will be useful in making predictions about responses of Arctic marine predators to changes in climate. 

