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The primary objective of the second field season
of this two-year study was to collect soil samples that
would complement and supplement the previous
year's collection. Seventy-one soil samples were taken
from 21 sites in the Taylor and Beacon Valleys and
on The Bulwark. At least two soil profiles have now
been described and sampled on each of the 11 gla-
cial units defined by Denton et al. (1970). This se-
lection should provide information on the course of
soil development over a long time span in the ice-
free areas around McMurdo Sound.

Samples collected from Denton's Ross IV, III,
and II deposits on The Bulwark during the 1968-
1969 field season failed to show significant variations
as a function of age in most of the 50 parameters
measured in the field and laboratory. Because subtle
variations were found, however, further collections
were made this year to determine if the observed
changes are real and reproducible.

Because one of the major aims of this project is to
study changes in soils with time, it is necessary to
know what variations can be expected in a single
till. A series of 10 soil profiles was sampled in a
300-rn traverse across a single till near the Borns
Glacier, Taylor Valley. Although soil color and the
depth to ice-cement showed little variability, pebble
lithology and texture varied over a significant range.
Laboratory tests will be made of the soluble chem-
istry, mineralogy, and <2 mm texture. The field data
indicate that care must be taken in characterizing
soils found on tills of various age, as substantial vari-
ations in parent material may be an overriding factor.
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Sampling of soil developed on bedrock, Hjorth Hill, Taylor Valley

A recently published geologic map of the Mount
Falconer area (Ghent and Henderson, 1968) enabled
a study to be made of soil development on three well-
defined bedrock types, as well as till composed of all
three rock types.

The degree to which weathering and soil forma-
tion reflect the relative chronology of glacial events,
as determined by surficial mapping, was studied in
the Beacon Valley. Careful field study of the soils by
James Bockheim and F. C. Ugolini led to the same
overall chronology of events as was determined by the
mapping of the glacial geology. The simple and uni-
form lithology of the tills in the valley, providing an
essentially constant parent material, is an important
factor in the degree of correlation achieved. Tills de-
posited at various times during a single glacial event
were not individually distinctive in their soils.
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With the death on November 19, 1969 of Thomas
E. Berg in a helicopter accident (Antarctic Journal,
vol. 5, no. 1, p. 7), the patterned-ground project in
Antarctica was set back many years. Tom Berg
and his assistant, Donald V. Currie, had arrived at
McMurdo in early November to complete the field
studies begun ten years ago. In the few days before
Tom's death, the thermal recording stations at Mc-
Murdo and at Nussbaum Riegel in Taylor Valley
were serviced, and contraction measurements were
made at all sites where ice and sand wedges are
controlled. Because of past difficulties in determin-
ing precise annual growth rates of the ice and sand
wedges when measurements were made at times
other than maximum closure of the contraction
cracks, plans for the final year of the project called
for frequent measurements of the wedges. This would
have permitted close correlation with ground tem-
peratures and precise prediction of the maximum
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closure of the contraction cracks. With Tom's death,
it was not possible to carry out this work. The cor-
relation of ground temperatures and maximum clos-
ing is still subject to extrapolation, and correction
factors will have to be applied as in previous years.
Nonetheless, it is hoped that reasonably accurate
growth rates over the past decade can be deter-
mined.

In mid-January, Arthur A. Twomey, who had
worked on this project during the two previous sea-
sons, returned to close down the field stations. He
calibrated the thermal recorders under field condi-
tions over the temperature range —50°C. to+20°C.
They were then removed and shipped to the U.S.A.
for further calibration. In the latter part of January,
he also measured the growth of wedges at McMurdo
and at Nussbaum Riegel in Taylor Valley.

Future plans necessitate the review and compila-
tion of all of the thermal and contraction data col-
lated by Berg. These data will provide information
on the seasonal temperature changes in the active
layer and the upper part of the permafrost, and on
the seasonal moisture movements in the active layer.
They, in turn, will be correlated with local geology
and with the contraction data on growth rates of
the wedges during the lifetime of the project. The
sites will be left undisturbed for future checks of
growth rates at five- or ten-year intervals.
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On the invitation of the National Science Foun-
dation, the author was able to spend December
1969 at McMurdo Station. A program was carried
out that was influenced by two results obtained pre-
viously in polar soils by micromorphologic investiga-
tions of thin sections. The first was that remnants of
soil formations of former geological periods could
be recognized and dated in soils of the Umiat region
of northern Alaska. The second was that thin sec-
tions of soils of the McMurdo region (sampled by
Dr. H. Janetschek, Innsbruck) showed abundant
slime deposits with complete absence of humus
formation.

Because of a temporary scarcity of helicopter sup-

port at McMurdo, it was not possible to visit all
desirable locations, but this adversity was compen-
sated for by the kindness of a number of colleagues
who made available a series of soil samples, collected
in these and similar places, for micromorphologic
analysis. This development permitted expansion of
the project to a general comparative study of micro-
morphology in antarctic soils. (Additional soil sam-
ples of different environments, genesis, or biology
would be gratefully accepted.) The soil samples
from McMurdo Sound arrived only recently in Ham-
burg, and have not been studied yet. However, a
general concept of the great variability of the micro-
morphology of antarctic soils was obtained using a
field microscope.

In regard to the genesis of the polygenetic soils,
there is a great disadvantage in Antarctica as com-
pared to the Arctic. The areas of Barrow, Umiat,
and Cape Thompson had not—or only scarcely—
been glaciated in the Pleistocene period. Thus, many
soil sediments which served as parent material for
the present soils are found today in their original
locations, some dating back even to the Cretaceous.
Their micromorphology corresponds to a great ex-
tent clearly to tropical or subtropical environmental
conditions at the time of their development as soils.
These highly dispersed sediments can also be recog-
nized in the form of coatings around the un-
weathered minerals of raw soils, or around the plant
residues in peat areas moistened by muddy meltwater
from nearby slopes. Their color—investigated with
incident light—varied from bright yellow (stained
by peptized amorphous iron hydroxide) to bright
red (caused by crystallized iron hydroxides pro-
duced by pseudogleyization). In south Victoria Land
and other regions of Antarctica, a similar influence
of silted-up fine elements of former soils, developed
under humid subtropical or maybe even tropical
conditions, can be recognized in the form of coatings
around almost unweathered mineral grains of polar
raw soils. The investigation here becomes more com-
plicated because of the great influence of high glacial
activity and repeated erosion and redisposition, ac-
companied by intense mixing of highly weathered
and completely unweathered constituents. The mud
coatings on the mineral grains are similar to those in
the Arctic but less regular, occurring partly in the
form of intermittent deposits. They are more yellow
than red in color, and more flocculated than pep-
tized. Their density decreases due to the decreasing
penetration of the melting waters in the profile. The
differences in micromorphology are caused by the
much drier conditions in these environments. The
intergranular spaces are wider, either completely
empty or filled with salt or calcium-carbonate pre-
cipitations. Their micromorphology is manifold,
including very original space-filling pseudomycelium-
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