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Observations of atmospheric dimethyl sulfide in the Southern Ocean during
a cruise on the research vessel Umitakamaru in 2008-2009

Makoto Wada®2*, Shin-ichiro Nakaoka® and Nobue Kasamatsu*
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Abstract: Observations of atmospheric dimethyl sulfide were performed in the
Southern Ocean during a cruise from Cape Town to Fremantle on the research vessel
“Umitakamaru” of the Tokyo University of Marine Science and Technology during the
austral summer from January to February 2009. The main observation area was south
of 60°S in the Southern Ocean, which includes the margin of Antarctic sea ice. The
results represent the first continuous measurements of atmospheric dimethyl sulfide in
the area. We also undertook point measurements of dimethyl sulfide in the ocean.
High concentrations of dimethyl sulfide (> 2 ppb) were recorded in the atmosphere at
the margin of sea ice off Syowa and off Cape Darnley.
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Fig. 1. Track of the 27th Umitakamaru cruise. From
http://www.s.kaiyodai.ac.jp/ship/cgi-bin/umitaka/umitaka27/index. html.
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Fig. 2. Places (solid circles) of an air intake and a dry lab. in the Umitakamaru, and their photos.

Outline of teflon tube piping from the intake to a PTR-MS in the dry lab. Photo of Umi-
takamaru from http://www.wakanatsu.com/photo/umitakamaru.html.
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Fig. 3. Photo taking atmospheric air at 2 altitudes. An intake is set at about 1.5m or about 3m

altitude after moving it up and down. Two solid circles are the place of dry lab. and intake.
Photo of Umitakamaru from http://www.wakanatsu.com/photo/umitakamaru.html.
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Fig. 4. Calibration data on February 3. Mean values of measured DMS concentration (ppb) in
each mixed gas are shown in black squares. The line is a fittest straight line of them.
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Table 1. Calibration data on February 3. Mean, standard deviation, minimum and

maximum values of measured DMS concentration (ppb) in each mixed gas.

Flow rate of DMS Mean Std Min Max
standard gas
(cm3 'min'l)

0 0.276 0.032 0.188 0.381

0.2 0.342 0.042 0.226 0.441

0.5 0.455 0.045 0.360 0.587

1 0.634 0.063 0.481 0.804

2 0.925 0.086 0.651 1.139
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Fig. 5. Concentration of DMS (ppb) along the track of Umitakamaru in the Southern
Ocean from January 8 to February 4, 2009.
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Fig. 7. Variation of DMS concentration(ppb) at 2 altitudes in 1.5m and 3 m on January 18.
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Table 2. Vertical observations were carried out on January 18, 23, 25 and 30. Minimum and
maximum values of DMS concentration(ppb) at 1.5 m and 3 m altitudes in the vertical
observations and mean values of DMS concentration (ppb) at 15m altitude in just
before the vertical observations are shown.

Date 1.5m 3m 15m
1/18 2.35/2.97 0.80/0.96 0.43
1/23 4.67/5.14 3.59/3.75 0.56
1/25 2.97/3.44 2.35/2.51 0.40

1/30 3.75/4.52 2.51/3.28 —0.40
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