
addition, the painting of the exterior of the station's
buildings was completed.

Communications between Holmes & Narver's cor-
porate office in Orange, California, and Palmer and Si-
ple stations in Antarctica were greatly improved by the
acquisition of base station equipment and establishment

of a direct radio link by way of the ATS-3 satellite.
Holmes & Narver completed the 1978-79 season—its

busiest to date as the support contractor in Antarctica—
without any of its employees suffering a serious accident.

These activities were supported by National Science
Foundation contract C-793.

Burial of high-level and long-lived

radioactive wastes in Antarctica:
A reappraisal

ERNEST E. ANGINO

Department of Geology
University of Kansas

Lawrence, Kansas 66045

The safe and proper disposal of high-level and long-
lived radioactive wastes is a major problem of both na-
tional and international importance. Consequently, Ant-
arctica's isolation from human activities and the bio-
sphere, as well as its aseismicity, make it attractive as a
possible burial site for radioactive wastes. Accordingly,
I have undertaken a reappraisal of the issue of antarctic
disposal principally in terms of the geology of the con-
tinent and also the subantarctic islands. In doing so, I
have not limited by attention to the rock types—salt,
basalt, and granite—commonly considered for radioac-
tive burial sites.

The concept of polar interment for such wastes has
been discussed in some detail by Angino, Dreschhoff,
and Zeller (1976), Zeller, Saunders, and Angino (1973),
Zeller, Angino, and Saunders (1976), Haefeli (1961),
and Philberth (1961, 1959, 1958). Opposition to the
concept has been raised on both scientific grounds
(Weertman, 1973) and political grounds (Heg, 1976).

The main scientific opposition is based on the fact that
we lack knowledge of the detailed physical and chemical
reactions that could occur between the wastes and the
ice and within the ice sheets as a function of regulation,
pressure, and time. Nevertheless, the discovery of the
presence of lakes beneath the ice sheet (Oswald and Ro-
bin, 1973) and recently developed data on sub-ice mor-
phology (Drewry, 1975a, 1975b, 1976; Robin, Drewry,
and Meldrum, 1977) offer compelling reasons for re-
considering the concept of ice burial from a scientific
perspective.

In reappraising the subantarctic islands, I determined
that these islands are not suitable for serving as burial
sites. The reasons are principally that the majority of the
islands may have appropriate rock types but they are
volcanically active, whereas the remaining islands simply
lack the proper rock types.

Within the continent of Antarctica, however, several
areas warrant consideration for the purpose of straight-
forward subsurface burial in ice-free areas. The well-

known areas of granite and basalt, fully discussed in two
classic volumes on antarctic geology (Adie, 1964, 1972)
are not covered here, but two other areas do deserve
mention.

The Wohlthat Mountains (77° 1 5'-72° 15'S/i 1°-I 5°E)
contain the largest known anothosite massifs in Antarc-
tica. The area in the vicinity of the Conrad Mountains
includes a large ice-free area, where the mountains are
largely a gneiss and schist series with massive anothosite
intrusives. The second area is that of the Dufek Massif,
a stratiform gabbroic mass that may be the largest such
intrusion in the world. Both of these areas offer the
advantages of remoteness from human activities and
isolation from the biosphere.

Another major advantage of Antarctica as a burial
area is its unique aseismicity (Evison, 1967; Kogan, 1973;
Adiç, 1972). No earthquake greater in magnitude than
5.3 on the Richter scale has ever been recorded, and
even the one of that intensity is questionable (Evison,
1967). East Antarctica has remained an essentially stable
continental shield since the Devonian (Evison, 1967).

Personally, I hope that Antarctica is never used for
the disposal of radioactive wastes, but I recognize that,
so long as the waste disposal problem remains and the
community of nations puts off a solution, the geology,
remoteness, and isolation of the continent will continue
to attract attention to Antarctica as a potential burial site.
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Boy Scout joins antarctic
research teams

THOMAS R. DEW

Public Relations Division
Boy Scouts of America

North Brunswick, New Jersey 08902

During the 1978-79 research season, nineteen-year-
old Mark. W. Leinmiller followed in the footsteps of
Paul A. Siple, one of the world's best-known polar ex-
plorers and researchers. In 1928, the Boy Scouts of
America (BSA), acting on a request from Commander
Richard E. Byrd, chose Siple, then a Eagle Scout to ac-
company Byrd on an exploratory voyage to Antarctica.
This trip marked the beginning of Siple's distinguished
polar career. In commemoration of Siple's adventure
and to dramatize the opportunities offered by the BSA,
Leinmiller was selected in 1978 to be a participating
member of a scientific research team in Antarctica.

Participating with the BSA and the National Science
Foundation (NSF) in the program was the Reader's Di-
gest Association, which picked up the costs for the se-
lection process and its promotion. The selection com-
mittee was headed by Richard A. Chappell of Hunter
College, who, during the International Geophysical
Year, had been the second Eagle Scout to go to Antarc-
tica, and it included, in addition to NSF scientists and BSA
representatives, Ruth Siple, widow of the explorer and

president of the Antarctican Society. Leinmiller was cho-
sen from some two thousand Boy Scouts and Explorers
who applied.

Offered a choice among several scientific disciplines,
Leinmiller chose to join glaciological and geological
teams headed by George Denton, Robert Thomas, and
Terence Hughes, all of the University of Maine. Their
projects concern the interaction of the Ross Ice Shelf
and Byrd Glacier and geological evidence related to the
West Antarctic Ice Sheet's possible disintegration.

Leinmiller's activities with the teams included soil
sampling, carbon dating, and study of the glaciers' ef-
fects on landscape and warm and cold cycles.

He would like to return to the Antarctic some day.
"It was a fantastic experience and I was lucky to get the
chance," he said, after returning late in January 1979.
"I've been offered the opportunity to go back, and
there's a possibility I might even make a career of it.
I've been offered the chance to return, but I want to
finish my education first." That education, in mechan-
ical engineering at the Georgia Institute of Technology,
resumed in September 1979. Between preparations for
the trip and BSA commitments afterwards, Leinmiller,
now a sophomore, missed a full year of college.

Runners-up in the selection process were given a
week's stay at the BSA's operation Okpik in northern
Minnesota. Ironically, the runners-up, who took their
trip in January, experienced colder temperatures than
Leinmiller encountered in Antarctica. According to
Leinmiller, "The day we arrived on the Darwin Glacier,
it was 23 degrees [F] below and the wind was blowing at
35 mph—but that was the coldest it got." The runners-
up in Minnesota experienced temperatures as low as400 F.
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