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Abrasion is ubiquitous in the ice-free areas of southern Vic-
toria Land, Antarctica. It also appears to occur in ice-covered
areas, reflecting the abrading power of strong winds moving ice
crystals. The amount of abrasion, although highly variable,
depends on sediment supply, wind speeds, and turbulence, as
well as on heterogeneity of target materials. Abrasion rates
determined from a single year of observations are probably not
representative of long-term averages, although they do indicate
in general the order of magnitude of abrasion. The field values
are nearly two orders of magnitude lower than laboratory mea-
surements, mostly reflecting the differences between duration
and cumulative exposures for the two types of studies.

Abrasion of targets. Abrasion targets and associated sediment
were returned from each of eleven sites established in
1983-1984 (Malin 1984) after approximately 1 year (minimum
exposure was 355 days; maximum exposure was 405 days). The
maximum abrasion of basalt was 0.028 grams per square cen-
timeter per year, of dolerite 0.018 grams per square centimeter
per year, and of non-welded volcanic tuff 0.7 grams per square
centimeter per year. These are equivalent to about 100, 50, and
500 micrometers, respectively. Average abrasion was 0.006
grams per square centimeter per year (20 micrometers), 0.005
grams per square centimeter per year (15 micrometers), and
0.135 grams per square centimeter per year (100 micrometers)
for basalt, dolerite, and tuff, respectively.

Variability in abrasion is attributed to sample heterogeneity,
the stochastic supply of abrading material, and the stochastic
nature of turbulent flow across a surface.

Field values for abrasion are between factors of 125 and 250
lower than the laboratory measurements (e.g., Miotke 1979,
1982). This difference is understandable, because abrasion
probably occurs only during brief, sediment-transporting
events, which cumulatively last for only hours per year. Labora-
tory numbers cannot in themselves be used to estimate the age
of "ventifacts" without considerable detailed information about
the setting in which the ventifacts occur.

Areas along the lower flanks of valley walls and near sedi-
ment supplies along fluvial drainages or margins of lakes are
currently much more active (by as much as two orders of magni-
tude) than are those within the Olympus and Asgard Ranges.

Of particular interest is the fact that the most damage occurs
where the wind appears to be concentrated by valley topogra-
phy, consistent with cold, dense, "gravity-driven" winds. Con-
temporary wind modification in the ranges appears relatively
small. This may have important implications to conclusions
drawn from studies on cryptoendolithic organisms and their
role in weathering their rock habitat (e.g., Friedmann and Weed
1987).

Allan Hills samples. Samples of dolerite, sandstone, and non-
welded tuff were exposed to windblown snow and ice at the
Allan Hills "blue ice" site for 359 days. The windblown "sedi-
ment" was not collected because no convenient mechanism was
found to sample and preserve these materials properly. The
average mass losses were: dolerite, 0.007 grams per square
centimeter per year; sandstone, 0.001 grams per square cen-
timeter per year; and tuff, 0.003 grams per square centimeter
per year, about one-fourth the average mass loss in the dry
valleys. Although Miotke (1979, 1982) argued against the often-
cited possibility of ice crystals participating in abrasion, the first
year's results from the Allan Hills "blue ice" site suggests that
this phenomenon does occur.

These results should not be applied directly to antarctic mete-
orites because of the following:

• The abrasion rate peaks at a height of several tens of cen-
timeters above the surface of the ice, and lower values
(about a factor of 10 lower) were measured at 7 centimeters
height; thus meteorites, which protrude only a few cen-
timeters above the ice, will experience much less abrasion
(an estimate is about 0.1 centimeter per 1000 years or less).

• The year of exposure, 1984, had anomalously high winds
and enhanced sediment transport; the 5-year sample to be
returned in 1988-1989 should provide a more valuable
guide to average abrasion rates. The average could be as
much as one or two orders of magnitude (reducing the
affect on meteorites to 0.001 centimeter per 1000 years),
probably more in keeping with other measures of mete-
orite surface residence times (Nishiizumi personal
communication).
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