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The transport of contaminants to the Canadian Arctic by air and in water and their concentration
through the marine food web has lead to enhanced levels of contaminants in several foods of Canadian
northern inhabitants. Artificial radionuclides in the marine water can be used to determine water
circulation and to trace contaminant transport through the Canadian Archipelago.

The flow of water through the 16 passages of Canadian Archipelago from the Canada Basin of
the Arctic Ocean to the west to Baffin Bay to the east is significant, contributing an estimated 2 Sv, or 25
percent of the inflow for Baffin Bay [1]. Flow is restricted to the surface water especially in the central
region by the shallow sills present in each passage (Table 1) which range from 120 m to 250 m. The
Arctic Ocean surface water is modified as it flows through the Archipelago. The halocline is warmer
than in the Arctic Ocean due to diffusive flux of heat from the underlying warm Atlantic layer and there
is freshwater input from rivers and ice melt

Recent radionuclide measurements in the Arctic Ocean indicate that levels of 129I and 137Cs have
been increasing in Atlantic water of the Arctic Ocean. 129I, whose main source is the nuclear
reprocessing plants in Britain and France, clearly marks recent Atlantic source water. Atlantic water also
provides most of the sources for 137Cs which include nuclear fallout from weapons tests, the Chernobyl
accident as well as the European reprocessing plants. The levels of 129I and 137Cs are used to determine
the contribution of Atlantic water to water flowing through the Canadian Archipelago in various
passages. Ratios of 129I to 137Cs, corrected for 137Cs inputs from the Pacific Ocean, have been used to
estimate transit times from the Norwegian Coastal Current to various locations in the Arctic Ocean [2].

TABLE I. MINIMUM SILL DEPTH FOR MAJOR PASSAGES IN THE CANADIAN ARCHIPELAGO

Passage
Hudson Strait

Lancaster Sound
Jones Sound
Nares Strait
Davis Strait

Sill Depth (m)
125
125
120
250
675

A time series of measurements of artificial radionuclides, including measurements from the
1970s, 1980s and 1990s, in Baffin Bay, the Beaufort Sea and the Canadian Archipelago is used to trace
the flow in and out of the Canadian Archipelago. Profiles of these radionuclides in Baffin Bay over time
reflect the decay of fallout radionuclides, the input from Chernobyl and European reprocessing plants via
the West Greenland Current and the Arctic Ocean.

The 137Cs distributions across Davis Strait reveal elevated levels flowing north in the West
Greenland Current. 137Cs levels have decreased since 1982 when surface levels of 4 to 5 mBq/1 in western
Baffin Bay were measured. l29I distributions in 1997 indicate some input from European reprocessing
plants (> 5 x 107 at/1) in surface water. Although the distribution of 137Cs is similar, activities across
Hudson Strait have been halved from 1983 to 1997.

Samples collected for radionuclide analysis in the Canadian Archipelago in 1997 provide some
of the first data from this area. Cross sections of 137Cs and 129I distributions from Beaufort Sea to Baffin
Bay via Lancaster Sound along latitude 74°N reveal slightly elevated activities in bottom water indicating
the transport of arctic-source Atlantic water through Barrow Strait.

462



Water flows north into Baffin Bay from the Labrador Current and the West Greenland Current.
The northerly flow of the West Greenland Current (low salinity and enhanced 137Cs levels) in Baffin Bay
was traced in surface water samples in 1984 and 1986. Enhanced levels of 137Cs were observed in 1986
are a result of added Chernobyl inputs. Low I37Cs levels correspond to high salinity samples when
samples were collected outside of the West Greenland Current.

I37Cs and 129I levels are higher in Nares Strait, with its deeper connection to the Arctic Ocean,
compared to Jones Sound, particularly at depth. 129I levels in Nares Strait and Jones Sound deep sample
(> 5 x 107 at/1) show input from the European reprocessing plants via the Arctic Ocean.

• Radiotracers provide new insight into water circulation in the Arctic Ocean, Baffin Bay
and the Canadian Archipelago.

• Significant decreases in 137Cs activities have occurred in Baffin Bay between 1980 and
1997 as a result of decay of fallout radioactivity.

• The transport of Atlantic water from the Arctic Ocean through Nares Strait into Baffin
Bay is evident from the above-fallout levels of 129I (> 5 x 107 at/1).

• The radionuclide levels in the Atlantic water in the Arctic Ocean are increasing due to
the arrival of enhanced releases from European reprocessing plants.
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