LLSL 2008-30 July 19 to Aug 21, 2008.

Anthropogenic Radionuclide Measurements 2008-30

Recent investigations have revealed that the Arctic

Ocean is undergoing major changes in contaminant


concentrations and rates of water circulation on time

scales of the order of years (Carmack et al., 1995; 1997;

Morison et al., 1998; Steele and Boyd, 1998). Results

from icebreaker cruises in 1993–1995 in the Western

Arctic Ocean indicate that a major thermohaline disturbance

was underway, characterized by an increase in the

transport and/or temperature of Atlantic water flowing

into the Eurasian Basin and a corresponding increase in

flow past the Lomonosov Ridge into the Canada Basin

(McLaughlin et al., 1996; Carmack et al., 1997; Swift

et al., 1997). This direct intrusion of water from the

North Atlantic along the continental margin of the

Eurasian Basin into the Canada Basin is also carrying

elevated inventories of the radioactive tracers, 129I and

137Cs, which during the past 30 years have been released

in large quantities from the nuclear fuel reprocessing

plants at Sellafield, UK and La Hague, France, which

discharge into the Irish Sea and English Channel, respectively.

Changes in the reprocessing plant release rates of

129I and 137Cs are propagated through the Norwegian

and Atlantic Coastal Currents into the marginal seas and

interior of the Arctic Ocean on time scales of 4–5 years

(Livingston, 1988; Smith et al., 1990; Kershaw and

Baxter, 1995) and measurements of these signals can be

used to constrain water circulation time-scales throughout

the Arctic Ocean (Smith et al., 1998).

There are two basic tracer applications of these radionuclides

in the Arctic Ocean: (1) measurements of 129I and

137Cs, separately provide evidence for Atlantic-origin

water labeled by discharges from European reprocessing

plants; and (2) measurements of 129I and 137Cs, together

can be used to identify a given year of transport through

the Norwegian Coastal Current (NCC) thereby permitting the determination of a transit time from the NCC to the sampling location (Smith et al., 1998).

Methods:


Samples were collected from 12 stations for 129I (1 liter) for a total of 160 samples, 8 stations 137Cs (40 liters) for a otal of 48 samples.

129I: One liter samples were collected from selected depths (see attached spreadsheet) stored and returned to the laboratory analysis by Accelerator  Mass spectrometry. Thirteen stations were sampled and 179 samples were collected.

137Cs: Forty liter samples were collected at selected depths and 137 Cs was concentrated on 5 gram columns of KCFC coated silica gel. The KCFC was dried and returned to the laboratory for analysis. 137 Cs is determined using Gamma Spectrometry with HPGE detectors. Eight stations were sampled and 48 samples were collected.


Samples are listed in the esample log 170808.

