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Ukraine resumes complex marine expeditions in the Southern Ocean 
Ukraine resumes complex marine expeditions in the Southern Ocean 
Background Paper submitted by Ukraine
Summary
Within the framework of the 23rd UAE, 2018, complex marine expeditions last conducted in 2001 were resumed aboard the vessel More Sodruzhestva which carries out regular fishing activities in the CAMLR Convention Area. 
In particular, during the marine expedition, continuous monitoring of the physical and chemical fields of the Southern Ocean was introduced to determine tendencies of their climate variability, long-term monitoring of the spread of polluting chemicals in coastal ecosystems, as well as prediction of zones of increased biological productivity in the CAMLR Convention Area.
Comprehensive oceanographic research aboard the vessel More Sodruzhestva

To conduct research, the Ukrainian fishing company INTERPROMFLOT Ltd provided More Sodruzhestva marine vessel equipped with modern measuring systems, and this is one of the most prominent examples of public-private partnership in Antarctic research. Scientists of the State Institution National Antarctic Scientific Center together with specialists from the Institute of Fisheries and Marine Ecology and the Ukrainian Scientific Center of Ecology of Sea conducted scientific observations on board the vessel. In total, 9 Ukrainian scientists were involved in the research, including 4 biologists, 2 oceanologists and 3 geophysicists.
As part of the maritime expedition, for the first time, according to the FerryBox measuring system, a series of automatic long-term standardized measurements of the physical and chemical parameters of aquatic environment in the Southern Ocean Atlantic sector Ocean (CCAMLR Statistical Reporting Sector 48) was launched, and using the data of the СТ SBE 37SM measuring complex, the vertical structure of water masses was determined and the vertical profiles of hydrophysical indicators of the research area were presented. In particular, the main indicators of sea water (physical, chemical and some biological) were continuously determined throughout the route of the vessel. According to the results of the observations, a map of the spatial distribution of temperature and water salinity along the vessel's movement has been compiled. A database of variability of oceanographic fields of the South Atlantic and Antarctica has been formed.
A model of the eastern part of the Bellingshausen Sea and the shelf of the Antarctic Peninsula has been built with a high resolution, which makes it possible to simulate a wide range of different-scale processes in the ocean and on the shelf. The calculated areas of raising and lowering of waters on the shelf can be used to evaluate areas of high biological productivity of the Southern Ocean.
A system of long-term monitoring of the distribution of polluting chemicals in various components of coastal marine and land-based ecosystems of the Wilhelm Archipelago (the west coast of the Antarctic Peninsula) including such elements as sea water, soil, atmosphere, bottom sediments, tissues of living organisms of different trophic levels and taxonomic groups (mollusks, crustaceans, fish, sea birds, marine mammals), etc. has been proposed.

Since Antarctica is a region which is geographically remote from the main sources of anthropogenic pollution, attention was focused on monitoring the content of persistent pollutants with a long life in the environment such as heavy metals, persistent organic pollutants and microplastic particles. Methodology of sampling, sample preparation and analysis of samples of environmental components for the fulfillment of the assigned tasks has been developed. Studies on the distribution of polluting chemicals in various components of ecosystems that carry important information about the extent of anthropogenic pollution in general and are necessary for understanding the transformation processes of pollutants in the environment have been conducted.
In addition, the CCAMLR Program on the International Acoustic Survey of Antarctic Krill in the CCAMLR Statistical Areas 48 was carried out as part of the marine expedition (survey participants were Norway, China, Chile, the United Kingdom, the Republic of Korea and Ukraine). Due to the data obtained, the unique data bases of hydrological and hydrophysical fields of the South Atlantic and Antarctica, stocks  of Antarctic krill and non-target trawl catch species were compiled in CCAMLR Statistical Subareas 48.1 (Bransfield Strait, South Shetland Islands and the Antarctic Peninsula) and 48.2 (South Orkney Islands).
Conclusions
The obtained scientific data could be allow moving to a qualitatively new level of knowledge about the impact of climate change on the ocean and its ecosystem, and will fundamentally improve the prediction of the ecological state and biological productivity of the Southern Ocean waters. Such comprehensive oceanographic research in Antarctica has been carried out for the first time in Ukraine, and will be continued in future on a regular basis.
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