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Objectives

To obtain a synopotic view of a large part of the Arctic Ocean –

The Nansen, Amundsen & Makarov basins and across the Alpha Ridge into the 

Canada Basin.

Detect temporal changes between 2007 (ARKXXII) and 2011

Deployment of ice tethered platforms (2 POPS, 4 Profilers)

Deployment of 5 mooring around the Gakkel Ridge

3 in the Amundsen Basin & 2 in the Nansen Basin

Current meters and profilers as well as sediment traps

Recovery of 3 NABOS moorings (Successful)

CTD, water sampling (Carbon system and nutrients, biology, tracers, launching of 

XCTDs and the test of a new mobile CTD from ice floes (helicopter transports) 

Studies of gas exchange under ice

Ice studies



Ice-Tethered Profiler (WHOI) & 
Polar Ocean Profiling System (Metocean)

courtesy of Rick Krishfield and
Woods Hole Oceanographic Institution

CTD system SBE 41CP 
(Seabird), ITP also with 
oxygen and one with bio-
optical package.
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Moorings...

Recoveries (NABOS):
Up to 4 years of
CTD-profile data!

Deployments (AWI):
Amundsen/Nansen 
basins – 2 CTD-
profilers (near full-
depth) and 2 mixed 
(sediment traps, 
ADCP, RDI current 
meters, 
Microcats/CTD); one 
CTD-profiler for 
upper 100 m in 
Amundsen Basin.
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Preliminary liquid freshwater (Sref=35) variability 

of the upper Arctic Ocean (S<34)
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Hydrographical Observations

Low salinity (and low temperature) of the Atlantic layer north of the Laptev Sea

Characteristics of Atlantic and intermediate waters in the different basins.

Comparison between different years 



Potential temperature on the three sections taken in the Eurasian Basin



Salinity on the three sections taken in the Eurasian Basin



The potential temperature and salinity sections taken along the Gakkel Ridge in 

2007 (upper panel) and 2011 lower panel



Potential temperature and salinity sections taken in the eastern 

Eurasian Basin in 1993 & 1995



Potential temperature and salinity sections taken 1996 and 2007 



The potential temperature at the slope in the eastern Eurasian Basin



The salinity at the slope in the eastern Eurasian Basin



The input of less saline and cold intermediate water north of Severnaya Zemlya



The potential temperature and salinity north of Severnaya Zemlya in 1995



The Barents Sea branch low salinity input to the boundary current in 1995 



The source of the less saline intermediate water and the major cooling  of the 

Atlantic layer is due to the inflow of the Barents Sea branch



The Barents Sea branch water merges with the boundary current between the  

Kara Sea and the Laptev Sea



How warm is the Atlantic core of the Barents Sea branch?

How much contributes to the Atlantic and intermediate layers?  

Observations at the continental slope west of Severnaya Zemlya in 2007



Potential temperature on the two sections taken in the Makarov Basin



Salinity on the two sections taken in the Makarov Basin



Potential temperature and salinity on a section in the Amerasian Basin taken by 

Oden 2005 from Alaska across the Alpha Ridge and Lomonosov Ridge 



The cooling of the Atlantic water and the different characteristics of the 

intermediate water



The intermediate layers in the Nansen Basin are largely characterised by  the 

Barents Sea inflow, which dominates in the Makarov Basin. Only over the Alpha 

Ridge and in the Canada Basin has the slope convection obliterated the advective 

input from the Barents Sea



The input from the Barents Sea branch is highly variable in time

Less input evident along the Lomonosov Ridge in 2011!



The advection velocity then appears higher at the Lomonosov Ridge than in the 

interior of the Amundsen Basin 



Potential temperature and salinity curves from the Laptev Sea slope 2007 

showing the input of warmer, more saline water from the Severnaya Zemlya, 

adding to the ”turning” of the TS curves at intermediate depth accomplished by 

the less saline and colder Barents Sea inflow.



The Fram Strait branch becomes squeezed between the  Barents Sea branch at the 

slope and the part that turns toward Fram Strait. This leads to a lowering of 

temperature and salinity and a large fraction of the Fram Strait branch is likely forced 

to return to Fram Strait in the Nansen Basin. The area north of the Laptev Sea slope is 

thus crucial for the distribution of heat in the Arctic Ocean



TS characteristics in 

different parts of the Arctic 

Ocean 

In principle, the 

Barents Sea inflow 

branch could supply 

most (all?) of the 

water beyond the 

Nansen Basin



Thank you for your attention


