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The inflow from the Norwegian Sea to the Arctic Ocean over the Barents Sea has, in spite of 
being of almost equal magnitude as the inflow through Fram Strait, received considerably 
less attention. Observations on recent expeditions with RV Polarstern in 2007 and 2011 as 
well as data from older icebreaker cruises indicate the strong presence and variability of the 
Barents Sea inflow. The largest inflow occurs in the St. Anna Trough and comprises two 
streams and four different water masses. The densest part descends rapidly to 1000-1500m 
forming a low salinity core over the continental slope. The second stream remains at the shelf 
break around 400m and comprises a more saline upper mixed layer and a less saline and 
colder Atlantic core than those observed in the Fram Strait inflow branch and a colder bottom 
layer, almost as dense as the deeper stream. The second stream is displaced from the shelf 
onto the slope in the eastern Kara Sea as the shelf narrows north of Severnaya Zemlya. It 
mixes laterally with the thermocline and with the Atlantic and intermediate layers of the Fram 
Strait branch, creating strong temperature and salinity inversions and interleaving layers. The 
temperature and salinity of the Fram Strait branch is reduced and the presence of the 
Barents Sea branch in the boundary current increases downstream. The Barents Sea branch 
dominates the intermediate waters in the Amundsen Basin, indicating a flow from the Laptev 
Sea slope toward Fram Strait, and crosses the Lomonosov Ridge into the Makarov Basin. 
The Atlantic layer also becomes more akin to that observed in the Barents Sea branch, while 
the warmer, more saline Fram Strait branch characteristics are only found in the Nansen 
Basin. This situation varies between the years, but an extreme interpretation is that the 
Barents Sea branch is the one that usually renews the Atlantic and intermediate waters in the 
Arctic Ocean beyond the Nansen Basin, while the Fram Strait branch returns towards Fram 
Strait in the Nansen Basin and over the Gakkel Ridge and only occasionally penetrates to the 
Lomonosov Ridge and into the Amerasian Basin. 
 


