
ing ice near Brown Peninsula, Black Island, and
Mount Discovery.

The floating tongues of the Ross Ice Shelf that
pushed westward up the partly flooded valleys of the
Royal Society Range were grounded at some distance
from the sea, and their ability to erode and transport
till decreased sharply. The resulting changes in a mo-
raine's features are visible, for example, in Garwood
Valley at elevations of 100 to 300 m.

The prevailing elevations of these moraines (0 to
400 m) correspond not to the entire amount of the
relative fall of the sea level but to the amount of fall
that occurred when conditions were favorable to the
formation of the till cover on the floating ice sur-
face. Thus the sea level could have fallen much more
than 400 m. A feature of the Cape Crozier area of
Ross Island supports this possibility. The glacier-built
relief there is uniform and relatively smooth up to
about 1,000 m, whereas, at higher elevations, sharply
eroded slopes are present. In the McMurdo Sound re-
gion generally, there is a denudation surface whose
highest points are at 1,000 to 1,100 m. Possibly, this
surface was formed, and such transverse valleys as
Bull Pass and that under Miller Glacier were sculp-
tured, by the ice of what is now the Ross Ice Shelf,
moving afloat northward along the ancient coast.
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Radio-echo sounding records
from southern Victoria Land

PARKER E. CALKIN
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State University of New York, Buffalo

Radio-echo ice-depth sounding records of the Scott
Polar Research Institute/ National Science Founda-
tion flights that cross the Transantarctic Mountains
between the Byrd and David Glaciers (Robin et al.,
1970) have been the subject of data reduction and in-
terpretation during the past academic year. Although
there are several gaps in the records of individual
flights, data compiled with 13 flight tracks give a
detailed picture of subice topography and ice thick-
ness surrounding the ice-free valley area of southern

Victoria Land and of morphostructural characteristics
of the inland edge of the Transantarctic Mountains.

Figs. 1 and 2 are examples of computer-compiled
profiles from data obtained on February 2 and 3,
1970. Where possible, film traces of echoes have been
read at 6-second intervals—corresponding to an over-
land distance of approximately 600 m. The resolution
of echo-sounding and film-reading equipment is on
the order of ± 20 m, and a further uncertainty of
about 10 m occurs in areas of accumulation.

Examples with glacial geomorphic application. Pro-
files along the Victoria and Wright Lower Glaciers
(figs. 1A and 1B) clearly reflect the different histo-
ries of the two valley areas (Calkin et al., 1970;
Calkin, in press). The smooth, subice profile of the
lower Wright Valley is more compatible with re-
peated outlet glaciation than is that of the lower Vic-
toria Valley, where there is evidence of an important
amount of erosion by local glaciers. Further, the
height of the threshold at the mouth of Victoria Val-
ley explains why the effect of the recent west-moving
invasions of the grounded Ross Ice Shelf has been
more restricted there than to the south in Wright and
Taylor Valleys (Denton et al., 1970).

Fig. 2 is a profile extending through the Ferrar and
Taylor Glacier system out onto the Victoria Land
plateau. The control of glacier discharge by subglacial
bedrock thresholds is well displayed, and the analogy
with the ice-free condition of the adjoining valleys is
obvious. A few of the irregularities in the bottom pro-
file, particularly of the outlet glacier portion of fig. 2,
may be due to the varying path of the bottom echo re-
turn relative to the deepest part of the valley cross-sec-
tion. Likewise, some echoes may be from valley walls.

Contours of bedrock depths for several profiles like
the western part of fig. 2 suggest the presence of broad
subglacial valleys that slope inland from the mountain
crest; however, such valleys are better displayed in the
echo-sounding results from the Queen Maud Moun-
tains analyzed by Drewry (in press). Ice surface eleva-
tions from radio-echo profiling in the McMurdo re-
gion of the inland plateau appear to confirm the pres-
ence of a relatively broad north–south rise in the ice
plateau just inland from the ice-free areas. It was first
measured during oversnow traverses (Crary, 1963) and
indicates that flow lines diverge around the ice-free
valleys.

Structural implications. Structural interpretation
from physiographic data must be made with caution;
however, radio-echo profiles across the mountains of
southern Victoria Land show clearly that the model of
a single steep scarp at the inner margin of the range,
suggested by limited seismic data, is much too simple.
Instead, the inland margin appears to be character-
ized by a series of tilted fault-blocks with a general
lowering of bedrock surfaces inland. Some parts of:a
marginal faulting are suggested in fig. 2. One of the
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Figure 1. Radio-echo sounding profiles extending (A) southward from McMurdo Sound through the Wilson Piedmont and Victoria
Lower Glaciers to lower Victoria Valley, and (B) northeastward from lower Wright Valley through Wright Lower and Wilson Piedmont
Glaciers to McMurdo Sound. Dashed lines representing snouts of valley glaciers are projections from maps or from other radio-echo

data. Some small irregularities in glacier surfaces are caused by errors in pressure record of flight recorder.

Figure 2. Radio-echo sounding profile westward from McMurdo Sound through lower Ferrar and upper Taylor Glaciers to 155°E.
longitude, on Victoria Land plateau.
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ncrth—south faults bounding the eastern side of the
mountains may be indicated by steep breaks in slope
occurring in the bottom trace of the profiles transect-
in the Wilson Piedmont area (figs. 1A and 1B).

Work described in this paper was undertaken at the
Scott Polar Research Institute, Cambridge, England.
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Antarctic geologic reports and maps
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Work has continued this year on bringing to publi-
cation the results of eight seasons of geologic study in
parts of West Antarctica. Recent effort has focused on
the question of the age and nature of ancient glacia-
tion in the Jones Mountains. Ten new potassium-ar-
gon ages obtained by Professor R. L. Armstrong of
Yale University indicate that glaciation was under
way at least 7 million years ago. A week of study of
the subglacially erupted volcanic table mountains of
northeastern Iceland, in company with Professors
Rutford (University of South Dakota) and LeMasur-
ier (University of Colorado), revealed strong similari-
ties to the morphology and rock types of the Jones
Mountains. The evidence for Tertiary continental gla-
ciation in the Jones Mountains is summarized in a
forthcoming paper (Rutford et al., 1970).

Since 1964 I have worked as a contributor to and
coeditor of a folio of maps portraying the state of
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