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During the 1972-1973 austral summer, a group from
the Naval Research Laboratory conducted marine chem-
istry studies in the Ross Sea aboard IJSCGC Glacier
(wAGB-4). Naval Research Laboratory personnel in-
cluded the authors and Messrs. Gene Bugg and El-
wood R. Russ.

The objectives were-
-to measure carbon monoxide, methane, and other

hydrocarbons in surface sea water, snow, sea ice, and
the antarctic atmosphere.

---to determine freon and carbon tetrachloride in
the atmosphere above the ice-covered ocean. These meas-
urements were made in collaboration with Dr. L. Mach-
ta, Air Resources Laboratory, National Oceanic and At-
mospheric Administration.

—to measure radon gas in the atmosphere and si-
multaneously to collect marine aerosols.

—to study the distribution of mercury between sea-
water and sea ice in the Ross Sea and to determine the
metal in snow samples.

All measurements were made in the ice-covered Ross
Sea between December 20 and 25, 1972. Shallow Niskin
casts to 100 meters in depth were taken. Samples of solid
"blue" ice and algae containing "brown" ice were col-
lected from floes surrounding the ship. Freshly fallen
snow was obtained from floe surfaces.

Carbon monoxide values ranged from 3 to 30 x 10
millimeter per liter in seawater and those for methane
were 4 to 7 x 10 milliliter per liter. Concentrations of
carbon monoxide in snow were lower than in ice-covered
seawater, about equal in "blue" ice and twice as high in
"brown" ice, which contained the remains of an algal
bloom.

Methane, however, was rather uniformly distributed
between the seawater, the different types of sea ice, and
snow. Hydrocarbon concentrations (C 2 -C4 ) in the
"brown" ice are five times higher than those found in
snow. Lovelock (1973) first reported the occurrence of
freon in the marine atmosphere and determined freon
and carbon tetrachloride concentrations in the southern
hemisphere over the Atlantic to 60 0 S. Our experiments
in the Pacific repeated and extended the measurements to
McMurdo Station (77°51'S.). Our atmospheric freon
values averaged 6 x 10- 11 (by volume); carbon tetra-

chloride, 7.5 x 10-11 (by volume), in excellent agree-
ment with Lovelock's. The experiments were made in
collaboration with Messrs. C. R. Dickson and Thayne
Thompson of the NOAA Air Resources Laboratory,
Idaho Falls, who provided and installed the measuring
equipment aboard Glacier and calculated the results.

The simultaneous determination of radon gas and
continental dust in the marine atmosphere can serve well
to detect continental air masses over the oceans. In con-
tinuation of earlier measurements in the Arctic (Larson
et al., 1972), the results in the Ross Sea show good cor-
relation of the occurrence of radon and dust in continen-
tal versus marine air masses. For instance, in a marine
air mass, radon concentrations averaged less than one
picocurie per cubic meter; dust, less than 0.3 nanograms
per cubic meter (particle size over 2 micrometers).

In an air mass that had recently traveled over con-
tinental areas (South America, Antarctica), radon in-
creased to about 3 picocuries per cubic meter and dust
(size over 2 micrometers) to about 3 nanograms per
cubic meter. Mercury concentrations (total inorganic mer-
cury) in the ice-covered Ross Sea were 100 to 200 nano-
grams per liter in surface water and 75 to 175 nano-
grams per liter in (molten) sea ice. No mercury was de-
tected in fresh snow samples. These results agree with
our earlier measurements in the Greenland Sea (Carr
et al., 1972) and suggest a uniform distribution of mer-
cury in the world oceans.

The Naval Research Laboratory marine chemistry pro-
gram is supported by the Office of Naval Research. The
antarctic studies were made possible through support by
the U.S. Coast Guard (cruise aboard Glacier from Long
Beach to New Zealand). The entire antarctic portion of
the studies, including logistics and transfer of personnel
back to New Zealand, was supported by the National
Science Foundation.
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