
It is clear from these preliminary results that the
tide persists under the southern portion of the Ross
Ice Shelf with a range comparable to that thsezved
for the northern portion. Following harmonic analy-
sis of the 46-day record it will be possible to compare
phases of the harmonic constituents with correspond-
ing data from Little America V and from McMurdo
Sound. In subsequent field seasons, tidal gravity will
be measured for periods of a month or more at several
sites to better define the spatial variation of the ocean
tide in this region.

This research was sponsored by National Science
Foundation grant ov-40434. We appreciate the help
of Mr. Thomas M. Kolich in thtaining gravity data
used in this report. Other Ross Ice Shelf Project
participants aided in making the field program a
success.
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Buckling of the Meserve Glacier sirface

M. J . MCSAVENEY
Institute of Polar Studies

The Ohio State University
Columbus, Ohio 43210

In January 1974, Dr. Stephen J . Derksen land I
concluded field study of formation of surfac wave
ogives on Meserve Glacier, Wright Valley, y re-
measuring an ablation and strain network that first
was measured in January 1972.

Analysis of surface strain is continuing. Ana ysis of
tilt for a line of nine shallow, cased holes (1. to 5
meters in depth) across a wave within the n twork
shows that buckling is taking place (fig. 1). The buck-
ling is consistent in magnitude and direction wi h that
predicted from the measured longitudinal comp ession
of the undulations on the glacier surface. That is,
the measured buckling is a consequence of compression
of an existing irregular surface, and not the other way
around.

The smaller wavelength of buckling (about 33
meters) apparently is the result of interference be-
tween two interdigitating sets of parallel wave ogive
trains of about 66 meters in wavelength (fig. 2). The
66-meter wavelength is not apparent in the buckling
data, but a larger wavelength is present that is greater
than the length of the line of cased holes. A 400-meter
long profile of the glacier surface through this region
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Figure 1. Rotational velocity of shallow holes on Meserve Glacier. Horizontal and vertical scales are divided into tens of meters,
rotational velocity is X10 4 rad. a	in the direction indicated. The lower line of rotational velocities are residuals to the larger fiexure

indicated by the upper line.
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Figure 2. Wave ogives on
Meserve Glacier.
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shows an additional wavelength of about 130 meters.
These wavelengths are close to being harmonics of
each other. But the surface profile suggests that this
is not so; destructive and constructive interference in
the growth of wave amplitudes possibly is apparent.

Whether the various wave forms on Meserve Glacier
are simple harmonics of some basic wavelength or are
the result of interference of a number of wavelengths,
the surface topography appears to be controlled by
internal stress and not by external factors such as
ablation.

Ablation contributes to modification of the surface
through differential ablation caused by variation in
incident solar radiation over the varying aspects of
the wave forms (McSaveney, 1973). The correlation
between ablation and relative incident radiation (fig.
3) is far from perfect because ablation is also a
function of surface roughness and albedo. Increasing
surface roughness increases ablation, but it also de-
creases the accuracy with which ablation can be
determined.

The wave ogives that are a conspicuous feature of
many glacier tongues in the McMurdo Sound region
are compression-amplified and ablation-amplified
cyclic irregularities. Holdsworth (1969) utilized the

buckling theory of Biot (1960) to suggest that irregu-
larities with a certain critical wavelength would be
preferentially amplified, and that this wavelength
would be determined by physical properties of the ice.
He estimated a critical wavelength on Meserve Glacier
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Figure 3. Ablation versus incident solar radiation. Ablation values
are the residuals from a mean of 0.273 meter. Radiation values

are relative to that received by a horizontal surface.
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of about 61 meters. Although this is in remarkable
agreement with the observed 66-meter wavelength,
the theory does not explain why harmonics of this
wavelength should also be apparent.

This research was supported by National Science
Foundation grant GV-28804.
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A 3.1-meter recession of Meserve
Glacier, Wright Valley

M. J . MCSAVENEY
Institute of Polar Studies

The Ohio State University
Columbus, Ohio 43210

A survey of the ice-cliff margin of Meserve Glacier,
near Meserve Glacier Hut, in January 1974 revealed
a substantial, 3.1-meter retreat of the cliff since Janu-
ary 1966. The measurements in 1974 removed the
ambiguity surrounding those made in January 1972
(McSaveney, 1973) and necessitate a correction to
that earlier interpretation.

Between January 1966 and January 1972, the ice
cliff probably receded 1.75 meters, the maximum value
estimated by McSaveney (1973), and in the following
2 years (to January 1974) it receded another 1.37
meters.

Distances were measured with a hand-held steel
tape in the two directions indicated in the figure.
Station A0 is a survey station on a moraine ridge 50
meters east-northeast (grid) of Meserve Glacier Hut
and is marked by a wooden pole that stands on a
wooden cross held in place by boulders; GB is a rock
bolt in a 1-meter diameter boulder 5 meters south of
the hut; and T1, 30 meters south-southeast (grid) of
the hut, is a steel pipe held in place by a rock cairn.
Changes in the distances have, so far, greatly exceeded
any errors due to positioning of the tape against the
slightly irregular ice surface.

In the scale of glacial processes at this polar alpine
glacier, where ice motion at the cliff is about a meter

each year, a rate of retreat of 0.4 meter per year is of
major significance. Averaged over the entirt cliff,
ablation exceeds ice flow by more than 150 percent, a
value similar to that in major retreat of many tem-
perate glaciers. Continued retreat at this rate could
remove the glacier tongue in about 750 years.

Péwé and Church (1962, p. 304) found that glaciers
in the McMurdo Sound region have "remained essen-
tially unchanged in position and shape for half 3. cen-
tury." Their data were obtained from photogiaphs:
my measurements are not altogether inconsistent with
their conclusion because they could not have detected
a change of this magnitude. However, it is more prob-
able that this "rapid" retreat is a phenomenon of the
last decade. It certainly has not been maintained for
50 years.

Bull and Carnein (1970, p. 440) describe the foot
of the ice cliff at Meserve Glacier in 1966 and 1967
as "an apron of broken ice averaging 2 meters thick
and extending 12 meters from the cliff." In 1974, no
continuous apron remained and the few remaining
ice-debris fans were less than 2 meters thick and did
not extend 12 meters. It therefore is probable that
retreat began after 1967.

Simple measurements such as these take but a few
minutes to make, yet are invaluable in assessing the
state of balance of glaciers such as Meserve Glacier.
People working in this region in the future can add
greatly to this record of glacier behavior by remeasur-
ing these distances.
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Map of measurement stations at Meserve Glacier hut, showing
distances measured in January 1974.
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