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σt  at 0 dbars
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CTDs  moored at fixed depths from 1998 to 2002 have provided
virtually uninterrupted time series of temperature and salinity for
the north and south sides of Lancaster Sound.

L a t e  O c t o b e r
conditions on the
right show that the
s u r f a c e  w a t e r
t e m p e r a t u r e  i s
decreasing to the
freezing point of sea
w a t e r  ( - 1 . 8 o C )
indicating the start
of ice growth.

November to January. Only in
August/September was the surface
water comparably warm. Like in
the north, surface temperatures in
the south cooled to the freezing
point in the fall. Surface salinity,
since the fall, decreased as fresh
surface water mixed downwards
before increasing due to salt
rejection from growing pack ice.

In 1998 the northern mooringís surface water
temperature was highest and salinity was lowest
in late summer before cooling started. Once the
surface water cooled to near the freezing point,
ice growth began and salt was rejected from the
growing pack ice. The salt rejection enhanced
vertical mixing and steadily increased the salinity
of the surface until January when the total water
column was the least stable.

Westward bottom currents brought warm saline
water from Baffin Bay into the sound from

In winter 1999, the bottom layer in the north was colder and less saline than the Baffin Bay water intrusions
seen in the south. However, from spring onwards, we see that Baffin Bay water entered at depth along the
north shore while along the south shore it was being replaced by colder less saline water from the west.
This eastward flowing colder bottom water is Arctic water.

The mooring transect in Lancaster Sound was
700 km from the magnetic North Pole.  The
sound is 70 km wide and has a maximum depth
of 250 m. To the west it shallows into Barrow
Strait and eastwards it deepens towards Baffin
Bay.  Mobile and landfast pack ice conditions
occur for 10 months of the year.

On each side of the sound, 5 CTD units were
deployed on 4 moorings, 1 km apart.

L a t e  s u m m e r
conditions to the left
show warm surface
waters in the north
and south and early
intrusion of warm
Baffin Bay water at
depth in the south.

The 1999-2000 and 2000ñ2001 time series show seasonal variations
similar to those of 1998-1999. Nevertheless, the more recent
temperature records show that the deep  Baffin Bay intrusions of
warmer water occurred less frequently and with less intensity in
the south. The surface water temperature cooled to the freezing
point in early October rather than late October and the surface layer
depth increased on both sides of the sound with minimum stability
over the total water column attained by mid-February.

The climate index called the North Atlantic Oscillation (NAO)
shows that winter NAO phases were neutral (1998/1999), strongly
postive (2000/2001), or strongly negative (2001/2002) coinciding
with times that landfast ice would have been present. Variability
in heat and freshwater budgets in the high Arctic is effected in
part by large-scale atmospheric circulation patterns associated
with the NAO index. The large-scale events cause water circulation
changes in the Arctic and Nordic seas giving rise to the variabilities
in ocean parameters monitored in Lancaster Sound and presented
here.
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