
the Polar Meteorology Symposium in Geneva in
September 1966.

Stratospheric analyses. A series of mean monthly
20-mb. charts for the antarctic region, covering the
three years 1962-1964, has been completed and sub-
mitted for publication as an ESSA technical report.
A paper containing a scientific discussion of these
charts and their implications is nearly completed.

Mean monthly 50-mb. and 100-mb. charts for
the antarctic region for the 1962-1964 period are
being prepared and will be submitted for publica-
tion early in fiscal year 1967.

Radiometersondes. Work is in progress on the
preparation for publication of all antarctic radio-
metersonde data through 1965, accompanied by a
technical paper detailing the instrumentation, com-
putational methods used in data reduction, and an
evaluation of the atmospheric longwave contribu-
tion to the antarctic winter heat budget.

Albedo. A series of flights to measure the albedo
of various representative arctic surfaces was com-
pleted during the autumn of 1965. These flights, on
which simultaneous albedo measurements and aerial
photographs were obtained, covered parts of the
Arctic Basin, the Greenland Ice Cap, and the land
areas of northern Canada and Alaska. The results
will be compared with those of the antarctic air-
borne albedo program of a few years ago. The arctic
data are now being reduced, and the results will be
published during fiscal year 1967.

Subsurface heat flux in interior Antarctica. A
study relating the heat flux within the snow at the
South Pole to the surface heat budget and determin-
ing values of thermal parameters in the snow has
been completed and the results will be presented at
the Polar Meteorology Symposium in Geneva in
September.

Antarctic tropopause. A study of the behavior
of the summer tropopause at Wilkes Station was
completed and is now being revised in the light of
reviewers' comments before being resubmitted for
publication. A study of the winter antarctic tropo-
pause and jet stream, and the structure of the south-
ern circumpolar vortex, is now in progress.

Vorticity distribution. An investigation has begun
of the distribution of vorticity in the antarctic region.
An assessment of the effect of the Antarctic on the
lower latitude Southern Hemisphere circulation, and
an evaluation of the meridional transport of energy
in the antarctic region, are two of the aims of this
vorticity study.

Ozone. All ozone observations taken in 1964 at
United States antarctic stations are being analyzed,
and the implications for atmospheric circulation over
Antarctica discussed, in a study now near completion.

The results of this investigation are to be presented
at the Geneva Symposium in September 1966.

Map Folio Series. The material for the Upper Air
Meteorological Folio is nearly complete, and publi-
cation of this folio is expected early in fiscal year
1967. The material for the Surface Meteorological
Folio is about 75 percent complete, and work is
continuing on the remainder of this publication.

Arctic stratospheric study. A case study of a
somewhat unusual circulation pattern in the arctic
stratosphere, using data from ice floe Charlie dur-
ing its brief existence, was prepared and presented
at the recent Airlee Symposium on Arctic Drifting
Stations. The proceedings of this Symposium are to
be published early in fiscal year 1967.

Plateau field program. In addition to the above
investigations, the Polar Meteorology Branch is con-
ducting a special research program at Plateau Station.
The field portion of this program, a study of the
great inversion over interior Antarctica, is now in
progress.

Meteorological Research
in Antarctica, 1965-1966

CHARLES L. ROBERTS, JR.

Overseas Operations Division
Weather Bureau

Environmental Science Services Administration
The meteorological programs currently conducted

by the Weather Bureau in and adjacent to Antarc-
tica are primarily concerned with the investiga-
tion of specific meteorological problems, although
the long-term collection of surface and upper-air
data begun in 1957 continues. The programs include
investigations of the contribution of infrared radia-
tion to the heat budget of mesoscale weather pat-
terns, detailed analysis of the heat loss to space, the
contribution of ozone to longwave radiative flux, the
role of Antarctica in the Earth's heat budget, the
general atmospheric and global stratospheric circula-
tion, ozone as a tracer of atmospheric circulation,
the location, migration and strength of jet streams,
stratospheric warming phenomena, and the clima-
tology of Antarctica.

The programs are carried out at thrce locations on
the continent and aboard USNS Eltanin. The princi-
pal programs, continued over the longest time period,
are those at Byrd and South Pole Stations. In addi-
tion to the regular personnel, two meteorological
technicians are assigned to Byrd and Pole Stations
during the summer to provide increased observations
required in support of aircraft operations. Highly
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specialized investigations are being carried out at
the new Plateau Station, established last January.
Other unique programs were conducted at Eights
Station until the station was closed in November
1965. Synoptic and limited research programs are
conducted aboard Eltanin to provide comparative
data from areas adjacent to Antarctica.

On January 31, an explosion demolished the in-
flation shelter at the South Pole Station. Fortunately,
no one was injured by the blast which was felt
throughout the station. The shelter was rebuilt in
record time by the Naval Mobile Construction Bat-
talion Six, and upper-air observations were re-
sumed by mid-February.

The operations aboard Eltanin were routine. In
addition to the synoptic surface and upper-air ob-
servations, data and specimens were obtained for
studies of ozone concentration, carbon dioxide, in-
coming and outgoing radiation, and comparative
rain-gauge measurements.

/eatlicr Balloon Being Launched from USNS Eltanin.

Terrestrial Geology

Age of Frigid Conditions in Antarctica

EDWARD J. ZELLER
Department of Geology

University of Kansas

The thermoluminescence of carbonate rocks is a
temperature-sensitive phenomenon which has been
used to provide an estimate of the age of the onset of
frigid conditions on the Antarctic Continent. When
heated on an electric furnace, marble and limestone
samples emit light in two temperature ranges. One
has its peak at about 230°C. and another at about
320°C. It is now known that the 230°C. peak is

strongly influenced by the thermal environment of
the samples. Carbonate rocks from high tempera-
ture regions of the Earth's surface, however, show
very little thermoluminescence in the 230°C. peak.
The 320°C. peak is essentially unaffected by climatic
temperatures. Typical samples from Death Valley
show less than two percent of the total possible
thermoluminescence for the 230°C. glow-curve peak.
On the other hand, two marble samples from Taylor
Dry Valley were found to have over 63 percent of
their total possible thermoluminescence. The same
type of material was collected at Marble Point and
the natural thermoluminescence in the 230°C. peak
was found to be lower. One sample from a high,
raised beach showed 50.5 percent and another,
taken near the present shore, showed only 28 per-
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