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Unlike glacier ice, sea ice permits the slow but significant
exchange of gases through it (Gosink and Kelley 1977, 1978,
1979). This information is important in climate modifica-
tions models. Decay and photosynthetic activity in and
immediately under the sea ice produce the trace gases. The
relatively large-grain boundary and brine channels in sea
ice are the pathways of the trace gas exchange between sea
ice and the atmosphere.

The sea ice during November 1979 in the vicinity of
McMurdo was thicker, significantly smoother, notably
more saline, and perhaps slightly colder than the sea ice
along northern Alaska, because of the katabatically con-
trolled conditions during its formation. Visually significant
algal growth on the underside of thin (about 30-50 centi-
meters) sea ice in cracks was evident at the time of our
experimentation. Insulation intensity and duration in
November at McMurdo appeared to be similar to Barrow,
Alaska, in late May, but the air temperature was lower.
Wind velocity and duration near McMurdo were also
significantly greater than at Barrow. Wind stress affects
enrichment of trace gases at the air-sea ice interface by
aspiration and replacement of the relatively stagnant air
within the snow cover (subnivean) and in the sea ice in the
free-board zone.

All of the trace gas concentrations and ratios measured in
the air and at the ice-air interface were different from what
has been observed in the Arctic. Differences between the
arctic and antarctic trace gases in the sea ice and water were
also evident. Only carbon monoxide (CO), methane (CH4),
carbon dioxide (CO2), and nitrous oxide (N20) meas-
urements were achieved with any success on this short
expedition. Equipment to measure hydrogen and carbon
monoxide was too severely damaged in shipment to be
used. There were no detectable differences between South
Pole and McMurdo samples, analyzed by gas chroma-

tographic systems. This is in agreement with general theory
that trace gases in the Southern Hemisphere are governed
by the oceans (e.g., for CO2 see Lowe, Guenter, and Keeling
1979) and that the Antarctic Continent is essentially inert
glacier ice as opposed to the viable Arctic Ocean and sur-
rounding tundra.

Analytical results for the brief field season in Antarctica
are presented in the table.

Concentrations for four trace gases near McMurdo,
Antarctica, during November 1918.

Species	Air	Subnivean	Sea ice	Seawater
(ppm)	(PPM)	(mlIl)b	(ml/l)b

002C	—325	—325	-	345-360(ppm)
Cod	<0.1	<0.1	0.6-1.3X10 5 0.1-4.6X104
CH 4	1.4-1.7	1.4-1.7 0.6-4.1X10 4 4.6--6.9X105
N20	0.300 0.31-0.33 1.3-10 X iO	2.3--1 X iO

$ Parts per million.
b Milliliters per liter.

Kealing SlO standards-Index values.
d Absolute value of CO questionable. True values may be as

much as 2 times larger.
• This is an assumed value and reference point along with 2.3

parts per million standard.

Carbon dioxide in the seawater was within the same
range as that measured in the Arctic for periods of ice cover
and some algal bloom (Gosink and Kelley 1979). It is impos-
sible to say anything about transmission through the ice
because of the considerable wind-induced aspiration and
the commencement of the bloom period.

Carbon monoxide values were in good to higher agree-
ment than past observations by Swinnerton and Lamon-
tagne (1974). There was some question as to the accuracy of
the CO concentrations. It was enriched in the seawater, but
depleted in the sea ice compared to methane.

Methane concentrations in all phases were in good agree-
ment with Lamontagne, Swinnerton, and Linnenbom
(1974) in antarctic waters, but were decidely lower than our
past arctic observations (Gosink and Kelley 1977, 1978,
1979).

Nitrous oxide concentrations in seawater agreed with
those reported by Cohen and Gordon (1979) for the north
Atlantic. The enrichment of N20 in the subnivean was
regular and stronger compared with our measurements of
only sporadic N20 enrichment in the Barrow region.

82	 ANTARCTIC JOURNAL



This work was supported in part by National Science
Foundation grant DPP 78-20855 and a joint Office of Naval
Research /Department of Energy grant N00014-76CO331.

References

Cohen, Y., and Gordon, L. I. 1979. Nitrous oxide production in the
ocean. Journal of Geophysical Research, 84, 347-353.

Gosink, T. A., and Kelley, J. J . 1977, 1978, 1979. Gases in sea ice
(Annual reports to the Office of Naval Research, Code 461,
Arlington, Va. from the Institute of Marine Science, University
of Alaska, Fairbanks).

Lamontagne, R. A., Swinnerton, J . W., and Linnenbom, V. J . 1974.
C1 -C4 hydrocarbons in the north and south Pacific. Tellus, 26,
71-77.

Lowe, D. C., Guenther, P. R., and Keeling, C. D. 1979. The concen-
tration of atmospheric carbon dioxide at Baring Head, New Zea-
land. Tellus, 31, 58-67.

Swinnerton, J. W., and Lamontagne, R. A. 1974. Carbon monoxide
in the south Pacific Ocean. Tellus, 26, 136-142.

Observation of the antarctic
east wind drift current by

using tabular icebergs
tracked by satellite
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Previous experiments (Tchernia 1974 and 1977; Tchernia
and Jeannin 1980) have shown that by means of radio-
beacons fitted to a navigation satellite (Eole-Nimbus F.) it is
possible to follow day by day the track of an antarctic
tabular iceberg embedded in the drift currents encircling
the antarctic continent for about 1 year and over a range of
2,000 nautical miles.

Although knowledge of the West Wind Drift has been
greatly improved in the last 15 years, we still know very
little about the East Wind Drift running throughout the
southernmost area of the antarctic ocean. Our ignorance is
due mainly to ice conditions that make oceanographic
observations difficult in the short antarctic summer and
impossible the rest of the year.

This is, however, the region where the exchanges be-
tween the atmosphere and the ocean are the most active
and effective, and the region where antarctic bottom water
and antarctic intermediate water get their fundamental
characteristics. To know more about the conditions of their
formation, we should become better acquainted with the
local circulation.

Drifting buoys cannot be used in the pack ice; the drift-
ing tabular icebergs appear to be the only reliable mobile
platform that can be used as a possible indicator of the
surface and near-surface currents (0 to 200-250 meters). Our
previous observations show that between 1400 and 100°E,
south of 64°S, the general trend of the East Wind Drift
current is westward and more or less parallel to the coast-
line. We also observed, however, that between 100°E and

85°E this westward current, on approaching the Kerguelen
Plateau, presents a recurvature or U-turn establishing, be-
tween 62° and 64°S, a connection between the two parallel
and converse drift currents of the Antarctic Ocean. Up to
now, such an interconnection was known to exist only in
the northern region of the Weddell Sea.

The purpose of our present and future investigations is to
learn whether there are other such interconnections in the
area not yet explored with this technique (140°E to 80°W),
particularly off the Ross Sea.

The area between 80° and 130°W, south of 70°S, is very
difficult to reach because of ice conditions, but it is easier
between 130°W and 140°E. The Division of Polar Programs,
National Science Foundation, agreed to help us, and two
French radio beacons (1068 and 1069) were sent to the
usccc Polar Sea in Seattle. On 21 January 1980 they were set
up on two icebergs drifting near 75°30'S 162°W and posi-
tioned by TIROS N-ARGOS. For unknown reasons 1069 was no
longer working after 8 days and drifting only 17 nautical
miles to the east; 1068 was still active as of 15 September
1980.

In the first 17 months, the track of this iceberg showed a
general tendency to the north northwest, in zig-zagging
between 159° and 162°W. On 15 September it was 450
nautical miles from its starting position. This is too short a
time to draw any definite indication from this track. We
hope to be able to give more information by next year and
also hope to mark other icebergs in the same surroundings
during the next antarctic summer.

This work is supported by the French agency for
space studies (cNEs) and helped by the National Science
Foundation.
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