A Review of Year-Round and Stateside Activities in the
U.S. Antarctic Research Program, 1969-1970
The second part of a collection of articles on the
activities of the U.S. Antarctic Research Program
(USARP), 1969-1970, is presented in this issue of the
Antarctic Journal. Whereas the last issue dealt with
the field programs carried out during the 1969-1970
summer in Antarctica, this issue is devoted to the yearround programs conducted on the Continent and
aboard Eltanin, studies made in the United States on
the basis of data and specimens collected in the field
during prior years, and the service programs that support USARP scientists in all disciplines.
The coverage of active projects is not as complete
for the year-round and stateside activities as it was for
the field projects reported in the July—August issue.
Of 101 summaries invited, 65 have been received and
are included in this issue. It must be realized, however,
that many of the data-reduction and -analysis projects
are long-term endeavors that may advance little from

year to year. Also, many projects have just been
funded, or studies have just begun; sections of rocks
and cores (ice and sediment), as well as pre-sorted
biological samples, are continuously being made available to specialists for study. The ability to provide
such samples , from centralized depositories, and to
seek out scientists who are capable of and interested
in undertaking specialized studies of such specimens,
is one of the strengths of this national research program. Gratifyingly, many foreign scientists have also
been involved in these specialized studies.
The projects described were proposed and carried
out by scientists of universities, private or commercial
institutions, and government agencies. The funding
and overall administration of the U.S. Antarctic Research Program are the responsibility of the National
Science Foundation. Field support for the program is
provided by the U.S. Navy.

Ross Ice Shelf Studies, 1970

agreement with those determined by radio-echo
soundings, and there is no apparent correlation between seismic measurements rated good (G), fair (F),
or poor (P) with those that agree with radio-echo
data (Fig. 1). The reason for these discrepancies is
not known, but from a theoretical point of view, ice
thicknesses based on radio-echo soundings are more
accurate than those based on seismic techniques because of the greater number of variables involved in
the latter. An analysis of the differences in ice-thicknesses obtained by the two methods is beyond the
scope of this brief report, but with the data now at
hand, a study of this kind may be appropriate. If the
greater reliability of the radio-echo soundings can be
established, then it should be possible to apply a correction factor to the seismic data used in the determination of water depths below the Ice Shelf, thereby
providing a more accurate basis for constructing 'a
hydrographic chart of the sea floor than was possible
with seismic data alone (Crary et al., 1962, Fig. 17).
Figure 1 also shows velocity vectors of absolute ice
movement as determined by Dorrer and others
(1969). With these and other data, it will now be
possible to make further inquiries into the mass balance of the Ross Ice Shelf drainage system with special
attention to the determination of net gain or loss by
bottom melting and freezing (Giovinetto and Zum-
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Radio-echo sounding techniques used in the Antarctic provide continuous ice-thickness profiles along
preselected routes traversed by aircraft. These profiles
can be reduced to isopachous maps that are useful in
planning further studies of the glaciated segments of
the Antarctic.
Airborne radio-echo soundings of the Ross Ice Shelf
between 77°S. and 82°S. were made by Scott Polar
Research Institute personnel in December 1967. The
plotting of the ice-thickness information along computer-corrected flight lines (Zumberge et al., 1969)
provided a base for isopachous contouring of the
northern part of the Ross Ice Shelf. Figure 1 is the
completed map showing isopachous lines based on a
50-m ice-thickness interval.
A previous isopachous map of the Ross Ice Shelf
produced by Crary and others (1962, Fig. 16) was
based on seismic soundings spaced at 50-km intervals
along surface traverse routes. Only about 30 percent
of the seismically derived thicknesses are in close
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153

Figure 1. Isopachous map showing
Ice thickness for part of the Ross
Ice Shelf.

berge, 1968). The isopachous map of Fig. 1 will also
provide a better basis for planning any future research
projects, such as drilling through the shelf ice.
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Volcanic Evidence for Early Tertiary
Glaciation in Marie Byrd Land
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Evidence for the existence of an ice cap in West
Antarctica as early as Eocene time has been found
in the Cenozoic volcanic suite in Marie Byrd Land.
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The data suggest that Antarctica has supported an ice
cap for as long as the continent has occupied a polar
position.
The volcanic evidence for glaciation consists of
vitric tuff-breccia deposits (hyaloclastites) that are
composed of lenses and pillow-like masses of crystalline basalt enclosed in a matrix of sideromelane tuff.
Deposits like these have been described from sea-floor
localities (Bonatti, 1967; Moore and Fiske, 1969),
and from volcanoes in Iceland that evidently erupted
beneath the Quaternary ice cap (Kjartansson, 1966;
Saemundsson, 1967). The volcanic record of glaciation provides somewhat different information from
that which is usually recorded by tills. Tills record
ablation, and they often mark the position of the glacial terminus at the time of deposition. Terrestrial hyaloclastites, on the other hand, by their textures and
structures, simply record the presence of ice. They
may also record past thicknesses of ice if, at the time
of eruption, the volcano builds itself above water level
and begins to erupt subaerial flows.
The Marie Byrd Land basaltic hyaloclastites are
found in the basal part of the volcanic succession,
which is exposed principally in ranges near the coast.
The oldest section found in this study occurs at Turtle
Peak, a nunatak located 3 km west of Mount Murphy,
and has been dated as 42 (±9) million years. Other
hyaloclastite sections provide a scattered record of
glaciation since the Eocene. Two sections along the
USAS Escarpment have yielded dates of 31.3 (±2.0)
m.y. and 19.4 (± 1.5) m.y., and sections at Mount
Petras, the Crary Mountains, and Shibuya Peak
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