
granitic total rocks of the Andean batholithic complex.
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lems and the amount of data involved, a single com-
puter program was written in Fortran IV language. It
takes raw data and applies the necessary correction fac-
tors to maintain proper time versus temperature relation-
ships. To simplify comparison between recorders and
stations, all data were converted to an hourly tempera-
ture record. Time-series programs have been written
for auto-correlation, cross-correlation, and spectrum
analysis. Application of these thus far has been lim-
ited, but in combination with Fourier analysis they will
be helpful in filling gaps in the records and in correlat-
ing weather records from McMurdo and elsewhere in
Victoria Land.

Preliminary analysis of selected records indicates a
large number of freeze-thaw cycles per year, in the sur-
face soil. The effects of clouds, shadows, and snowcover
on the soil temperature are remarkably evident. A va-
riety of other correlations seems possible.

Further studies include the application of thermal
correction factors for the growth rates of patterned-
ground wedges, analysis of seasonal moisture movements
in the active layer, quantification of the thermal proper-
ties of the active layer in relation to its composition, and
quantification of the freeze-thaw cycles for better ap-
preciation of weathering rates.
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Patterned-ground studies in Antarctica

TERRILL L. BURCH and ROBERT F. BLACK

Department of Geology and Geography
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Between 1962 and 1970, about 135,000 hours of con-
tinuous records of near-surface ground temperature, sur-
face ground temperature, and near-ground air tempera-
ture were collected by thermal recording stations lo-
cated at Nussbaum Riegel in Taylor Valley and near
McMurdo Station. The closing of these unmanned sta-
tions marked the end of the patterned-ground project's
field studies (Black, 1970, 1973).

The thermal recorders and those thermistors that
could be recovered were tested and calibrated under
laboratory conditions at a temperature range of —60°C.
to +20 0C. Individual recorder's idiosyncracies were
analyzed, as well as decreases in thermistor sensitivity.
Corrections for unrecovered thermistors were based on
the statistically most suitable curve for the correction
factors of the recovered thermistors. The recorder-
thermistor combinations and the time marking system
also were calibrated at varying voltages. Power outages
were identified.

Because of the complexity of these and other prob-
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Antarctic Journal of the U.S., V(4): 104-105.

Black, Robert F. 1973. Growth of patterned-ground in Vic-
toria Land, Antarctica. Second International Permafrost Con-
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Cartographic activities of the
U.S. Geological Survey, 1972-1973

RUPERT B. SOUTHARD, JR.

Topographic Division
U.S. Geological Survey

The Topographic Division is responsible for the pro-
duction, under the Antarctic Cartographic Program, of
various map series and cartographic products. The
1:250,000-scale topographic map series is the most im-
portant part of this program. Maximum effort continues
to be directed toward the completion of this series'
1:250,000-scale shaded-relief maps. Five 1:250,000-
scale maps were issued, covering the Saunders Coast of
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Marie Byrd Land: Boyd Glacier, Alexandra Mountains,
Guest Peninsula, Gutenko Nunataks, and Mt. McCoy.
Also issued was a new edition of the Ross Island
1:250,000-scale map. Two 1:250,000-scale maps, Mt.
Berlin and Grant Island, of the Hobbs Coast—Marie
Byrd Land area, have been compiled and will be pub-
lished during the 1973-197/i fiscal year.

Nineteen maps at 1:250,000-scale are in various
phases of compilation. They cover an area along the
Marie Byrd Land (;oast between Thurston Island-Jones
Mountains and Hobbs Coast. Source materials (aerial
photography and ground control) are available for' an
additional 13 maps at 1:250,000-scale, covering 170,000
square kilometers of eastern Ellsworth Land. The
shaded-relief sketch map of Palmer Land, at a scale of
1:500,000, has been deferred pending an evaluation of
Earth Resources Technology Satellite (ERTS) imagery
for cartographic application in the area. Compilation
is continuing for the 8 orthophotoquadrangles at
1:50,000-scales, covering the Wright-Taylor-Victoria
Dry Valley area, and the 1: 1,000,000-scale map of the
McMurdo Sound Region.

Experiments being carried out under National Aero-
nautics and Space Administration-funded proposal SR-
149, "The cartographic application of ERTS-return beam
vidicon imagery in polar regions" (principal investi-
gator, W. R. MacDonald), will contribute significantly
to the antarctic mapping program. Work is already
underway to update the McMurdo Sound Region
1:1,000,000-scale map, utilizing ERTs-I imagery prod-
ucts. Not only will there be changes made to the con-
figuration of coastal glaciological features, but signifi-
cant changes will be made in the northern limits of
the Ross Ice Shelf and in the position of Franklin Island.
New geographical features also will be depicted on the
plateau west of the dry valleys.

ERTS-1 imagery has proven to be a valuable tool for
the polar cartographer and scientist. The ERTS-1 satel-
lite's onboard tape recorder unfortunately became in-
operative in April, making it impossible for the National
Aeronautics and Space Administration to obtain further
imagery in Antarctica until ERTS-B is launched, hope-
fully in 1975. But experiments are continuing and re-
sulting products will be utilized to reduce the overall
cost of the antarctic mapping program.

The U.S. Antarctic Mapping Center continues to ex-
change newly published maps and charts with the other
11 nations represented on the Scientific Committee on
Antarctic Research (SCAR). Sixty-two reports, maps,
and charts were received from six SCAR Mapping Cen-
ters. All foreign SCAR-associated materials received by
the U.S. Antarctic Mapping Center, plus all U.S.-pub-
lished antarctic maps and most U.S. aerial photography,
are on file in the U.S. Geological Survey Antarctic Map
and Aerial Photography Library at the Special Mapping
Center, bldg. E-2, 1943 Newton Square F., Reston, Vir-

ginia 22070. The library is open from 9:00 am, to
4:00 p.m. weekdays. This work is supported by National
Science Foundation Grant AG- 177.4.

Structure and function of antarctic
marine benthic communities

ROBERT Y. GEORGE

Institute of Marine Biomedical Research
University of North Carolina, Wilmington

Between September and December 1972, two major
research apparatuses were designed and developed for
conducting a proposed study on the structure and func-
tion of antarctic benthic communities. It is essential to
quantify community structure in order to define and
describe the bottom community composed of diverse ani-
mal populations. The first apparatus, the MESO-LUBS,
was constructed to obtain large, undisturbed, quantita-
tive benthic samples. To examine and understand the
function of the community, it is equally essential to
monitor the respiration or energy turnover of the com-
munity as a whole, dominant species in particular,
under ambient and stress conditions. The second ap-
paratus is an experimental setup (fig. 1) for measure-
ment of respiration of community or individual species
at various temperature and hydrostatic pressure levels.
These devices have been tested and are ready for use.

The project took a different turn after December
1972, due to cancellation of the Eltanin program. Em-
phasis was made on (1) literature survey on antarctic
benthic studies up to the recent report of Dell (1972);
(2) compilation of distribution of bottom-dwelling or-
ganisms south of the Antarctic Convergence, mainly in
the area of Ross Sea and McMurdo Sound, for computer
storage and retrieval; (3) preparation of a paper com-
paring the responses, acclimation trends, and respira-
tion of antarctic and arctic shelf marine organisms. This
work is based on data I obtained at McMurdo in 1968
and at Point Barrow in 1969 and 1973. This paper
will be presented at the Scientific Committee on Oceanic
Research/Scientific Committee on Antarctic Research
Polar Oceans Conference, in May 1974.

The results of the physiological experiments and eco-
logical observations in the two polar regions point out
that the Antarctic Shelf is biologically accommodated
with high benthic diversity and stenothermy and that
the Arctic Shelf is biologically youthful with low di-
versity and euryplasticity (highly tolerant to thermal
and high pressure stress).

Earlier I investigated the thermal tolerance of two
morphologically and ecologically similar isopod crusta-
cean, Glyptonotuis acutues (fig. 2) from the Antarctic
Shelf (George, 1971, 1972) and Mesidotea entomon
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