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Clasts of basalt and dolerite comprise 89 percent of the Ele-
phant Moraine (unofficial name, 76°17'S 157°20'E) and 43 per-
cent of the Reckling Moraine (unofficial name, 76°15'S 158°40'E)
(Faure et al. in press). Faure, Kallstrom, and Mensing (1984)
reported that two dolerite clasts from the Elephant Moraine
have an average initial strontium-87/strontium-86 ratio of
0.7099 ± 0. 0001, which is characteristic of the Ferrar Dolerite
and the Kirkpatrick Basalt in the Transantarctic Mountains.

Ten specimens of basalt and dolerite from the Elephant and
Reckling moraines were analyzed for major-element concentra -
tions (X-Ray Assay Laboratories). Two of the samples from the
Reckling Moraine have elevated concentrations of titanium ox-
ide (1.10 and 1.42 percent) compared to an average of 0.70 ± 0.12
percent for the other eight samples. The high-titanium basalts,
labeled A and B in the figure, also have elevated concentrations
of ferric oxide, silica (not shown), and phosphate (not shown),
whereas their concentrations of aluminum oxide, calcium ox-
ide, and magnesium oxide (not shown) are anomalously low.
These differences in the chemical compositions of basalt and
dolerite clasts are the same as the differences in composition
reported for two suites of basalt on Pain Mesa in the Mesa
Range of northern Victoria Land by Mensing et al. (1991, in
preparation) and by Mensing (1987). High-titanium dolerite
was also reported by Kyle, Pankhurst, and Bowman (1983) from
the summit of Gorgon Peak in the Griffin Nunatak (75°55'S
158°20'E) about 40 kilometers northwest of the Reckling Mo-
raine. The presence of high-titanium basalt and dolerite in
southern Victoria Land is significant because similar rocks in
northern Victoria Land contain isotopic and chemical evidence
of a thermal overprint of Cretaceous age.

The occurrence of a Cretaceous thermal event in northern
Victoria Land is supported by potassium-argon dates (90 to 120
million years) of altered lava flows from the Litell Rocks north
of the Mesa Range (Kreuzer et al. 1981). In addition, Delisle
and Fromm (1989) reported a Cretaceous paleomagnetic pole
position for a sill on Roberts Butte in northern Victoria Land
that agrees well with a pole position determined for rocks from
the Litell Rocks. Therefore, Delisle and Fromm (1989) con-
cluded, in agreement with Mensing (1987), that these rocks
had either formed during the Cretaceous period or they had
been altered by a thermal event of that age.

Thermal activity of Cretaceous age in northern Victoria Land
is consistent with the plate-tectonic model of Antarctica pro-
posed by Schmidt and Rowley (1986). In this model, Marie Byrd
Land of West Antarctica was contiguous with northern Victoria
Land in pre-late Jurassic time. In middle to late Mesozoic time,
Marie Byrd Land was the scene of large-scale magmatic activity
resulting in the intrusion of granitic batholiths (Boudette, Mar-
vin, and Hedge 1966; Halpern 1971, 1972). Therefore, if Marie
Byrd Land was located adjacent to northern Victoria Land in
late Jurassic to Cretaceous time, a thermal event, or even vol-
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Histogram of titanium oxide (Ti0 2), ferric oxide (Fe 203) (total iron),
aluminum oxide (Al 203), and calcium oxide (CaO) of basalt and
dolerite clasts from the Elephant and Reckling moraines. The
clasts labeled A and B from the Reckling Moraine are enriched in
titanium oxide and ferric oxide but depleted in aluminum oxide and
calcium oxide compared to the majority of clasts from the mo-
raines. Clasts A and B, therefore, have the same chemical char-
acteristics as the anomalous sill on Gorgon Peak, Griffin Nunatak,
studied by Kyle et al. (1983).

canic activity, may also have dccurred in northern Victoria
Land, as postulated by Mensing (1987) and Delisle and Fromm
(1989).

The results of this study suggest, therefore, that a thermal
overprint of Cretaceous age may also be detectable in the basalt
and dolerites of southern Victoria Land.

This study was supported by Ohio State University at Marion
Research Grant Program and by National Science Foundation
grant DPP 87-16088.
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Short-term variations
in the rate of eolian processes,

southern Victoria Land,
Antarctica
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In the absence of contemporary fluvial and other geological
and biological processes capable of removing weathered mate-
rial from rock surfaces, eolian abrasion acts as an important
limit on the rate and magnitude of erosion in the antarctic cold
desert. As noted in previous Antarctic Journal of the U.S. prog-
ress reports from this study, the amount of abrasion depends
on sediment supply, wind speeds and turbulence, and the het-
erogeneity of target materials. Earlier reports were based on
single-year observations at the 11 test sites scattered through-
out the ice-free valleys and transantarctic ranges in southern
Victoria Land (figure; Malin 1985, 1988). Only one site had more
than a single year of observation. In addition to providing spe-
cific numerical values for short-term abrasion, Malin (1988) con-
cluded, first, that abrasion rates determined from single-year
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observations were probably not representative of long-term av-
erages, although they indicated in general the order of magni-
tude of abrasion, and, second, that field values were nearly two
orders of magnitude lower than laboratory measurements, re-
flecting primarily the differences between duration and cumu-
lative exposures for the two types of studies.

Samples deployed during the austral summer of 1983-1984
were retrieved during the austral summer of 1988-1989, after
exposure for approximately 5 years. The 5-year sample suite
includes three different materials (basalt, dolerite, and non-
welded volcanic tuff) arrayed at five different heights above the
surface (nominally 7, 14, 21, 35, and 70 centimeters) facing four
orthogonal directions (oriented true north, east, south, and
west) at 10 sites, plus two materials (dolerite and tuff) at five
heights and facing four directions from site 11, on the "blue
ice" adjacent to the Allan Hills. Sand collectors deployed
throughout the experiment, facing the same directions and col-
lecting at the same heights, were also sampled; the results of
analysis of these specimens will not be reported here.

Because the 5-year exposure included the effects that oc-
curred during the single-year exposure, two computations were
made to assess the magnitude of the longer term average abra-
sion. First, the 5-year exposures were divided by 5, weighting
the first year equally with subsequent years. Second, the single-
year results were subtracted from the 5-year results, and the
resulting value for the 4 years was then divided by 4, to separate
effects of the first year's abrasion from that which occurred in
later years.

On average, a minimum of 67 to 75 percent of abrasion meas-
ured after 5 years occurred during the first year of the study.
At some sites and in some directions, all the abrasion (to the
ability to measure mass changes) occurred during that single
year, while at other locations and in other directions the first
year's mass loss was less than the average of the remaining
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