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During November and December 1977 we made a recon-
naissance of the glacial geology in the area of Hobbs Coast
and Ruppert Coast (see figure). The area studied is located
between 73°-77°S. and 128°-142°W. The bedrock, which is
exposed in a number of small nunataks along the coast and a
few large volcanos further inland, consists of metamorphosed
clastic sedimentary rocks, granitic rocks, and volcanic rocks.

In the Ruppert Coast area (northwest of Flood Range),
striations and roche moutonn&s show an ice movement
mainly toward north and northwest (essentially the same as
the present). At a few places striations indicate that an ice
movement toward northeast occurred at some time. Weather-
ing features in this area are limited to frost shattering, dilata-
tion, and a little exfoliation.

McDonald Heights, a local highland north of Flood
Range, is covered by an ice cap 1,000 meters high. The
nunataks around its southwest, west, and northwest edges are
very different from the one further to the west. Good striations
were found at Cape Burks and Rose Point, which are at the
coast. These outcrops also show examples of spherical and
cavernous weathering, features we had not observed before
together with glacial striations. We also noticed evidence of
earlier glaciations of larger extent at Dee Nunatak, a small
granite outcrop surrounded by an outlet glacier that reaches
the coast. The bedrock at the top of this nunatak shows evi-
dence of intense weathering, while glacier polish and stria-
tions occur close to the present ice surface. Several other
nunataks occur at the margins of McDonald Heights. At
these nunataks bedrock (mainly consisting of granite) is
severely weathered, and examples of spherical weathering
and tors are common. We observed no signs of glacial polish
or striations.

In the Hobbs Coast area glacial striations were less abun-
dant than in the western sector. Observed striations were
mainly close to the present ice surface, and directions of the
striations were basically the same as the direction of ice move-
ment that now occurs (north and, locally, west). A small rock
glacier situated below a steep edge of Holmes Bluff shows
that the inland ice above the cliff has not been larger during
the period needed for the formation of the rock glacier.

We found no striations on the large volcanos (Flood
Range, Ames Range, and Mt. Petras) in the central and
eastern part of the field area. This may be attributed in part to
the bedrock in many places, which is soft and therefore un-
suitable for the preservation of striations. Moraines in-front of
local glaciers at some distance from the present glacier
margin show that these glaciers have been larger. The time of
their maximum size is unknown; nor is it known whether the
local glaciers are currently advancing or retreating.

Glacial striae at Ruppert Coast and Hobbs Coast, Marie Byrd Land.
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A fact of great interest in the discussion of the age of stria-
tions is the occurrence of such beneath volcanic sediments
(hyaloclastite) at Boyer Butte. The sediment has been dated
by the K/Ar (potassium/argon) method to 13±2 million years
(LeMasurier and Rex, 1977); therefore the striations are at
least of this age. The striations now uncovered by weathering
are very fresh looking. Striations of a similar age have been
reported from Jones Mountains (Rutford et al., 1972).

According to our preliminary interpretation of the field
observations, glaciers in direct contact with the sea have re-
treated through calving (Hollin, 1962; Hughes, 1973).
Glaciers not in direct contact with the sea show no evidence
of a retreat in recent time. The lack of evidence for glacier
retreat might be a result of extremely fast weathering. The
weathering features observed could also be of old age and
have survived later expansions because the ice was cold-
based. However, we believe overriding ice would erode the
substratum, because we frequently observed dirt-bands in the
ice at McDonald Heights, at the volcanos, and in the inland
ice.

Because our field area is located just north of a local ice
dome (over 2,000 meters high), which is separated from the
main high plateau of the West Antarctic ice sheet, this study
does not provide a test of theories about the stability of the ice
sheet discussed by Hughes (1973), Whillans (1973, 1976),
and Thomas (1976).

This work was supported in part by National Science
Foundation grant DPP 76-24209 to the University of Maine.
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For about 1 year, we have been examining the concentra-
tions of nitrate (NO 0, nitrite (NO 2-) and ammonium

(NH 4 + ) ions in antarctic ice and snow. We have completed
several thousand analyses and are continuing to test the
model shown in the figure to identify the source(s) of these
ions. We will give a more complete report of our data and in-
terpretations elsewhere; in this article we summarize progress
beyond that already published (Parker et al., 1977, 1978).

Using portions of a 100-meter South Pole urn core and
snow pit samples, we have identified both a short term and
long term cyclicity in the concentrations of NO 3-and NH  .
The presence of significant NH4+ and absence of detectable
NO 2-in clean antarctic firn, ice, and snow had not been pre-
viously reported (Wilson and House, 1965). On the basis of
estimates of recent average annual snow accumulation at
South Pole by numerous glaciologists, we can recognize
several climatic maximums and minimums in the South Pole
core. These include the Modern Maximum (1900
AD—present), Maunder Minimum (1645-1715 A.D.),
Spörer Minimum (1460-1550 A.D.), and part of the
Medieval Maximum (1100-1250 A.D.). Climatic minimums
apparently correspond to low NO 3-and NH 4 + levels
generally. This phenomenon is more pronounced for the
Maunder Minimum than for the Spörer Minimum, which is
consistent with carbon-14 tree ring data analysis (from
Damon, 1968).

Power spectrum analysis of data from a South Pole snow
pit spanning the period 1925-1977 on a year-by-year basis
reveals that NH4+ is not very different from NO 3 in the
periodic fluctuations in concentration. Prominent peaks oc-
cur at 10.7 and 13.7 years, the first periodicity corresponding
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