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Two recent cruises with RV Polarstern reveal that the high 
temperatures and salinities of the Atlantic layer are confined 
to the Nansen Basin and that the less saline and cooler 
water from the Barents Sea inflow enters at the continental 
slope and emerges as a salinity minimum on the basin side 
of the Fram Strait inflow (Fig. 1). A similar pattern was found 
in the Eurasian Basin north of the Laptev Sea in the 1990s 
(Fig. 2). 
This could indicate that the main part of the Fram Strait 
inflow recirculates in the Nansen Basin and that the Atlantic 
water in the other basins derives from the Barents Sea 
inflow branch (Rudels, 2012).  

The heat content in the Atlantic water appears to diminish 
between 2007 and 2011. The heat content close to the 
slope also becomes smaller towards the east indicating an 
input at depth of colder water. The heat content is rather 
constant across the Amundsen Basin. 
  The freshwater content, which is negative (rel. to 34.9) off 
the Barents and Kara Sea shelves, increases strongly north 
of the Laptev Sea. The largest freshwater increase takes 
place in Atlantic water II below the temperature maximum. 
Especially north of the Laptev Sea the freshwater content 
has increased between 2007 and 2011.   
   In the Amundsen Basin the freshwater in the upper layer 
increases steadily towards the Lomonosov Ridge. This is 
caused by input of less saline shelf water from the Laptev 
Sea at the surface. Thus the more saline mixed layer from 
the Nansen Basin becomes a halocline. This suggest flow 
towards Fram Strait in the upper layers.     

Strong interleaving and intrusions are observed in the 
warm and saline Atlantic core. They are seen on all 
sections, but at the slope interleaving is mainly found east 
of the St. Anna Trough, although intrusions have been seen 
also around Franz Josef Land. The intrusions are most 
developed in the frontal zone on the basin side of the Fram 
Strait branch and can be followed from north of the Laptev 
Sea towards Fram Strait (Fig. 6).  
  North of Severnaya Zemlya mixing between the Fram 
Strait and the Barents Sea branches creates chaotic 
intrusions that evolve towards those observed in the basin 
as the boundary current moves eastward. At the Laptev 
Sea slope close to the Gakkel Ridge no ”pure” Fram Strait 
branch core is seen and the intrusions appears to move 
into the basin, returning towards Fram Strait (Fig. 7).    

The transports through Barents Sea (Skagseth et al., 2008; 2011), 
Bering Strait (Woodgate and Aagaard, 2005), the Canadian 
Archipelago (Rudels, 2011), and the river runoff, net precipitation 
and ice export (Serreze et al., 2006) allow for computing the residual 
net transports through Fram Strait (Fig. 8). These agree well with the 
observed transports (Schauer et al., 2008; Rabe et al., 2009). 
   The flux can be separated in a lower (as dense or denser than the 
AW) 1.4 Sv transport carrying little freshwater and an upper 0.6 Sv 
transport carrying 95 mSv of freshwater. This results in too low 
salinity (<30) in the upper layer. To increase the salinity Atlantic 
water must be added. However, this must occur close to Fram Strait, 
where the Atlantic water melts ice, creating halocline water with 
salinity ∼34.2. 1.2 Sv of Atlantic water have to be transformed into 
low salinity water to reach the same salinity, 33.1, as the outflow 
through the Canadian Archipelago, making a total upper layer 
outflow of 1.8 Sv.    

Volume flows in temperature classes 2002-2008 show a net inflow of 
3.2 Sv θ>2oC (3.1oC) and a net outflow of 5.2 Sv θ<2oC (−0.4oC) 
giving a heat transport of 44 TW relative to the outflow temperature 
(Mauritzen et al., 2011). 24 TW is used, when 1.2 Sv is cooled from 
3.1oC to the freezing point forming the halocline water and giving 
heat to the atmosphere (Rudels, 2010). 10 TW is used to raise the 
temperature of net outflowing water to the outflow temperature. 
If the Fram Strait branch remains in the Nansen Basin the remaining 
heat (10 TW) must be lost there. With the area 0.6×1012 m−2, the 
heat flux from the ocean to the atmosphere is 15 Wm−2.  

Another possibility is storing heat in the 
water column. The ventilation time for 
the Atlantic layer in the Nansen Basin is 
about 5 years and would lead to an 
increase of 2.5×109 Jm−2. Korhonen et 
al. (2012) find an increase of 1.5×109 
Jm−2 between 2001 and 2007 (Fig. 9).  It is also possible that Atlantic water jumps from the 

Fram Strait branch to the Barents Sea branch in the 
St. Anna Trough and supplies heat to the part of the 
Barents Sea that continues into the other basins of 
the Arctic Ocean. If the mixed layer is at the freezing 
point the entrained heat will not cause net ice melt, 
only a reduced ice formation (Rudels et al., 1999), 
and the heat is transferred to the atmosphere. The 
flux from the Atlantic layer to the mixed layer could 
then be accomplished by double-diffusive 
convection through diffusive interfaces and the 
transfer through the mixed layer by a filling box 
mode of haline convection (Baines & Turner, 1969). 
To have a heat transfer of 5 – 15 Wm−2 temperature 
steps of 0.2oC-0.6oC are needed and the interfaces 
must be less than 5 cm thick. Fig.10 shows a 
summary of the heat losses in the Nansen Basin. 
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