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The Arctic is a complex system within a vertical range from the top of the atmosphere up to 100km 
above the surface to the seafloor several thousand meters deep. Mechanisms responsible for its 
climatic state and equilibrium are complex and not well understood. The fundamental role of the 
Arctic in global climate is to serve as the Northern Hemisphere „heat sink“ which receives excess 
energy from equatorial regions. Atmospheric and ocean circulations responsible for this energy 
tranpsort are the main ruling forces of global climate. Even subtle changes in the climatic state of the 
Arctic are therefore potentially able to affect climate on global scale. 

In September 2012 the Arctic sea ice extent reached a record minimum of 3.61 km2. Consequently, 
questions arise as to the future of the Arctic radiative balance and ecosystem dynamics. During the 
cruise, we have observed a massive under-ice algal biomass export to the seafloor and unusually high 
amount of organisms on the seafloor. Possibly, the thinning ice cover caused by the warming 
atmosphere is enhancing the development of algae biomass. If this phenomenon becomes a regular 
seasonal carbon flux event, substantial changes in the biogeochemistry and biodiversity of the ice-
covered Arctic basins are expected. 

During the cruise, various optical, radiative, oceanographic, biologic etc. measurements have been 
performed at the seafloor, under the ice, on the ice and in the atmosphere. Measurements of optical 
properties of sea ice (spectral albedo) have been performed by the author to complement to the sea ice 
transmittance measurements and to collect validation data for satellite retrievals. Methods and results 
of these measurements will be discussed. The presentation also illustrates main insights from the 
cruise via images and videos from various devices deployed to seafloor, driven under the ice, aerial 
and ship-borne photos. 


