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Laboratory investigations have been completed on
50 soil samples collected from 19 locations in the Tay-
lor Valley region, in Garwood Valley, on The Bul-
wark, and peripheral to the Hobbs and Walcott Gla-
ciers in southern Victoria Land. Data analysis on 90
measured and calculated parameters has led to a
number of conclusions regarding weathering, soil
formation, and, tentatively, the glacial history of the
McMurdo Sound region.

Simple statistical analysis of soil properties indicates
that many of the soil properties are interrelated and
suggests a number of processes that have affected the
soils. These include preferential weathering of mafic
minerals and lithologies over felsic components; pref-
erential weathering of plagioclase over potassium feld-
spar; release of iron, magnesium, and potassium by
chemical weathering; formation of illite and montmo-
rillonite; control of soil moisture by clay-size particles
and hygroscopic salts; changing soluble salt composi-
tion with time; and the production of soil profiles by
differential weathering with depth. A definite identifi-
cation of soil-forming processes requires an accurate
definition of the parent material factor. The sedimen-
tary rocks of the Beacon Supergroup that crop out
throughout the McMurdo Sound region and that are
thus an important component of the tills appear to
physically disaggregate to sand-size or finer very rap-
idly and therefore quickly disappear from the pebble-
size fraction of the soils. This behavior of the Beacon
lithologies in the tills of southern Victoria Land pre-
cludes an accurate identification, with presently avail-
able techniques, of the parent material of soils devel-
oped on these tills. Conclusions regarding weathering
and soil-forming processes are limited by this circum-
stance.

Soils developed on tills of Ross Sea Glaciations II,
III, and IV on The Bulwark have nearly identical soil
properties and surface weathering characteristics. This
similarity may be the result of the extremely slow rates
at which weathering proceeds in the harsh antarctic
environment, or it may indicate that the interpreta-
tion of the glacial geology of The Bulwark by Denton
et al. (1970), which implies a substantial age differ-
ence among these three tills, is in error. In either case,
the proposed correlation of tills of the Ross Sea glacia-
tions with tills in Wright Lower Valley (Calkin and
Bull, in press) is questionable because, in marked con-
trast to the soils studied on The Bulwark, the soils in
Wright Lower Valley display a notable range of soil
properties, apparently correlative to the ages of the

tills on which they are found (Ugolini and Bull,
1965).

Salts in the soils of the dry valleys are not primarily 4
the result of marine aerosols blown inland, because
local variation is too great and compositional changes
typical in areas of known marine aerosol influence
are not found (Linkletter, in press). Potential but un-
proved sources for the salts are the low-grade metased-
imentary rocks of the Skelton Group and the sedi -
mentary rocks of the Beacon Supergroup. If these
rocks are a source of salts, then only physical disaggre-
gation, and not chemical weathering, is needed to re-
lease the salts.

Laboratory investigations are presently under way
on about 100 additional soil samples collected during
two field seasons in southern Victoria Land. Special -
attention is being given to a more accurate identifica-
tion of the parent material factor and to a better un-
derstanding of the production of clay minerals during
weathering and soil formation. In addition, studies are
being conducted on the various materials, including
sands, sand and gravel, and volcanic ash, which corn-
prise an unusual patterned-ground phenomenon dis-
covered in Taylor Valley.
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Chemical weathering in Wright Valey
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This is a preliminary report supporting the cas of
active chemical weathering in the Wright Valley cold
desert environment. The study is part of the sur cial
geology, soil studies, and glacial history program in
Wright Valley previously reported by Behling and
Calkin (1969, 1970) and by Calkin et al. (1970).

The oldest profile in the chronosequence of we th-
ering profiles on lateral moraines of Meserve Gl cier
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Selected weathering indices of profiles from an alpine glaciation chronosequence of lateral moraines, Meserve

Glacier, Wright Valley.

Profile	 Alpine I

Age (years)	 a X 10'
Substrate

	

	 Ice core
at 6 to 8 cm

pH	 7.00
Abrasion pH
(washed rock
frgments)	 8.20
Max. E.C.

who/cm	 1.30
epth	 -

FeO/Fed	 0.656
Fe i ppm	 5.41
Clay percent

nterstratified
plus vermiculite	 51.0

Interstratified	 21.6

Alpine II	 Alpine III

bxlO'	 cXlO'
Ice-cemented	 Dry permafrost

at 80 cm	 to at least 220 cm
8.52±	 7.84±

8.74±	 8.144-

9.10	 61.00
5-10 cm	 30-40 cm
0.812±	 0.542±
4.60±	 4.38±

42.2±	 27.5±
15.4±	 5.2±

is the Alpine III, with a maximum age of 2.5 to 3.4
million years (R. Fleck, personal communication; dat-
ing of volcanic material by the K-Ar method). The
Alpine II profile is 600,000 years old, and the Alpine I
moraine has a maximum carbon-14 age of 12,200
years (Calkin et al., 1970).

The substrate conditions in this chronosequence are
critical in that they affect the moisture content of the
profile (see table). The stage of weathering in the
chronosequence is primarily a function of duration of
available moisture rather than duration of existence.
The most active chemical weathering now occurs
where an ice core or ice-cemented layer is near the
0 °c. isotherm and at the surface, where infrequent
summer precipitation moistens the profile.

During the austral summer, the surfaces of these
weather profiles can be warmed to +20°C., and
the 0°C. isotherm in the Alpine II and Alpine III
profiles has been located at least 30 cm below the sur-
face.

Soluble salt is continually added through precipita-
tioji and, where abundant, it is concentrated in salt-
indurated horizons. All profiles are iron-stained.
Selctive removal of free-iron oxides from clay-
sizparticles by oxalate (Fe,,: amorphous) and di-
thiónite-citrate (Fed : amorphous and crystalline)
tre4tments indicate the stage of weathering. The
Fe /Fed ratio decreases with time if new amorphous
coatings are not formed, and Fe d increases as chemi-
cal 1weathering continues. There are variations within
the profile, especially in the upper 10 cm, but the av-
erage values in each profile are representative (see
table).

Weathering indices can also be based on soluble salt
content, abrasion pH, and authigenic clay content
(see table).

Under the present conditions, chemical weathering
is most active in the Alpine I profile and is occurring
to a lesser extent in the upper 5 to 10 cm of the Al-
pine II and Alpine III profiles. It is difficult to assess
the contribution to chemical weathering now being
made by deliquescent salts in the salt-indurated hori-
zon of the Alpine III profile and by the ice-cemented
layer in the Alpine TI profile. Both are potential
moisture sources, but the amount of water they can
supply to weathering reactions is limited.
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Micrometeorology at Plateau Station
EUGENE WONG and ALLEN RIORDAN
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During 1967 and 1968 a micrometeorological field
program was conducted at Plateau Station to obtain
temperature and wind data at ten heights up to 32 m
and at several depths down to - 10 m. Over 3,000
reels of punched paper tapes were processed through
the GE-225 computer at the U.S. Army Natick Labo-
ratories. Frostman (1969) describes this program.
Analysis has been concentrated on delineating the
micrometeorological features over this interior ant-
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