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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.

Weather Balloon Being Launched from USNS Eltanin.
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Age of Frigid Conditions in Antarctica
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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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cent of the total possible thermoluminescence. The
low value near the present shoreline suggests that
the rocks were kept warm by the relatively warm
waters of the antarctic seas. Similar measurements
were made on limestones from Ward Hunt Island in
the Canadian Arctic and it is interesting to note that
samples collected near the present seashore showed
30 percent while those from the high, raised beaches
reached 61 percent of the total possible thermo-
luminescence.

A series of experimental investigations has shown
that thermoluminescence is not lost from, samples
which are held below about 0°C. and, in fact, a
slow increase in the natural 230°C. glow-curve peak
takes place. The rate of growth of the glow-curve
can be estimated and it appears that average tem-
peratures in Taylor Dry Valley did not substantially
exceed 0°C. in the warmest month for more than
1,400,000 years.

This does not mean that interglacial periods were
without effect in Antarctica. The thermolumines-
cence methods provide only time-temperature data.
Interglacial periods could have been cold and dry
with the attendant shrinkage of the ice cap be-
cause of lack of nourishment from precipitation. On
the other hand, the interglacial periods could have
been warm enough to produce substantial melting
without causing the rock temperatures to rise much
above 0°C. It does seem clear, however, that the
main mass of the polar ice cap did continue to exist
throughout all of the interglacial periods, otherwise
the climate would not have remained cold enough
to maintain the high levels of natural thermolumi-
nescence.

Recent studies have shown that thermolumines-
cence is highly sensitive to microclimatic environ-
ments. If the uppermost centimeter of rock is used,
it becomes possible to measure glacier retreat, and
a successful test of the method has been made on
a glacier in Switzerland. The method would be es-
pecially advantageous in Antarctica where glacial
deposits are often lacking or hard to interpret. Ice
front positions could be determined by thermolumi-
nescence in bedrock valleys which are totally free of
glacial deposits.

The thermoluminescence methods are unique in
that they provide paleotemperature information di-
rectly from land surfaces. If samples could be ob-
tained from a number of areas in Antarctica, it
should be possible to determine which part of the
continent has been cold for the longest period of
time. If this should prove to be in the margins of
the continent rather than in the interior, it would
suggest that continental drift has taken place within

the Pleistocene. Continuing development of the tech-
niques will make them of increasing importance for
antarctic studies.
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Efforts have been concentrated on the analysis of
material collected by University of Minnesota par-
ties to the Jones and Ellsworth Mountains and on
contributions to the Antarctic Geology Folio of the
American Geographical Society. Evidence suggesting
Tertiary glaciation in the Jones Mountains has been
compiled in a preliminary manuscript. Additional
radiometric ages have been obtained from rocks
collected there, and final laboratory results are ex-
pected shortly.

The analysis of geomorphic processes and history
in the Ellsworth Mountains is nearing completion.
Geologic cross sections are in preparation, a tectonic
map of the mountains has been completed, and struc-
tural analysis is under way. Additional petrographic
work has been done on the older rock formations.
Study of the important Webers Peaks Upper Cam-
brian fossil collection indicates the presence of ten
species of trilobites, nine species of mollusks, two
genera of brachiopods, and one archaeocyathid
species. Collections of Devonian brachiopods and
Permian plants are under study elsewhere.

A small-scale geologic map of the Ellsworth
Mountains with accompanying text has been sub-
mitted for inclusion in the Antarctic Geology Folio.
Substantially all antarctic geological literature has
been assembled to permit compilation of a geologi-
cal map of the continent for this folio.

Petrographic work on rocks from the Whitmore
Mountains and the Hart Hills has been completed,
and geologic maps and a preliminary manuscript
have been prepared.

Another geological project of the U.S. Antarctic
Research Program active during the past year was:

Support of Antarctic Geomorphology. Tufts Uni-
versity; Robert L. Nichols, Principal Investigator.

202	 ANTARCTIC JOURNAL


