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Description

Polar regions are particularly sensitive to climate change and changes within them have important effects elsewhere.  There is potential for significant feedback between ocean circulation, sea ice, and the ocean carbon cycle. However, the difficulty in obtaining in situ data means that our ability to detect and interpret changes is very limited, especially in the Polar Oceans, where the water column structure  beneath the sea ice remains almost entirely unobserved and the rate of sea-ice formation is poorly known. Here, we show that animal-borne CTD sensors can measure ocean structure and water mass changes in regions and seasons rarely observed with traditional oceanographic platforms. In particular, southern elephant seals provided a 30-fold increase in hydrographic profiles from the sea-ice zone, allowing the major fronts to be mapped south of 60°S and sea-ice formation rates to be inferred from changes in upper ocean salinity. Oceanographic data obtained by southern elephant seals also revealed the monthly variability of the Antarctic Curcumpolar Current in the South Atlantic and were used to investigate the transports through Drake Passage. Weddell Seals tagged with a miniaturized conductivity-temperature-depth (CTD) instruments travelled over the central southern Weddell Sea continental shelf in the winter time and yielded 750 CTD profiles, 250 of them to the sea floor. The data show a full depth flow of water onto the shelf via a sill at the shelf break (74°S 44°W). The warmth from the core of the flow was able to maintain the surface mixed layer above the freezing point, resulting in a band of reduced ice-production. An estimate of the on-shelf flux suggests that this flow accounts for most of the estimated 3 Sv of water draining from the southern Weddell Sea continental shelf. 

By providing measurements from the high-latitude ocean during winter, ocean profilers carried by seals fill a important “blind spot” in our sampling coverage, enabling the establishment of a truly global ocean-observing system. 

