Glacier and of wave ogives around the world. Folding
of sedimentary layering is associated with the buckling
and subsequent deformation of wave ogives on Meserve
Glacier (fig. 2).
Deformation of ice in ogives on Meserve Glacier is
an ongoing process. It is evident that folding occurs in
cold ice and need not relate to a warmer time. Folding
and ogive formation are related to the internal stress
regime and viscous properties of glacier ice. In glaciers
with appreciable concentrations of sand, as those reported by Dort, viscous properties of the ice and sand
layers may strongly influence the nonhomogeneous strain
observed as folds. This work was carried out under National Science Foundation grant GV-28804.
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Recession of Meserve Glacier, Wright
Valley, between 1966 and 1972
M. J . MCSAVENEY
Institute of Polar Studies
The Ohio State University
Measurement in January 1972 of the distance between
the ice cliff margin of Meserve Glacier and survey stations Ti and GB (fig.), adjacent to Meserve Hut in
Wright Valley, revealed a probable 0.55 meter retreat
of the ice cliff since January 1966. Interpretation of the
data is not without ambiguity, however, because initial
measurement was not made for this purpose and remeasurement was made without full knowledge of the
earlier data. Two extreme interpretations of the data
can be made: no change in the distance or a recession of
1.75 meters. These interpretations are less likely than
the intermediate value, because they are based on less
likely interpretations of the data.
In the 1965-1966 field seasoo Dr. G. Holdsworth established survey stations at Meserve Glacier (three are
shown in the figure). GB served as a gravity base station.
Ti was the first of a series of ice tunnel survey markers,
and it was outside of the tunnel in a direct line between
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From G. Holdsworth

Map of glacier margin and survey stations at Meserve Hut, Wright
Valley, January 1966.

the tunnel and station a. In January 1972 all trace of
the tunnel had vanished, although the survey stations
outside of the glacier remained undisturbed. The distances between GB-Ti and TI-ice cliff, in the line of GBTi, were measured with a hand-held steel tape. The stations and direction were chosen for three reasons: (1)
distances and direction were easiest to duplicate, (2) direction appeared to be almost perpendicular to the ice
cliff, and (3) ignorance, because it was not known that
the tunnel had been in the line a0-T1.
Distances for the 1965-1966 season have been scaled
from a mylar copy of a map prepared by Holdsworth,
and are not based on direct field data. Measurement of
the line GB-Ti-ice cliff on this map gives a distance of
49.25 meters. By coincidence this is precisely the same
distance obtained in 1972. One interpretation of the data
therefore is no change at all. The angle between mean
flow direction and the ice cliff, however, as plotted by
Holdsworth, is at variance with that reported by Holdsworth (1969) and by Anderton (in press). These are
more in accord with data obtained in 1972. Holdsworth and Anderton report that flow direction and bubble lineation are parallel at the base of the ice cliff, but
measurements made 2.5 meters above the base of the
glacier in 1972 (McSaveney, 1973) show a slight divergence of these parameters that perhaps was not noticed by the earlier workers. Hence two other interpretations of the data can be made in which the orientation
of the ice cliff is rotated on the map in relation to the
mean flow direction (with mean flow direction being
ANTARCTIC JOURNAL

either as suggested by deformation measured in 1972 or
parallel to bubble lineation).
In Holdsworth's mapping the precise position of the
ice cliff probably was not critical, and the orientation of
it was even less important. Also, the angle between the
ice cliff and the line GB-Ti in 1972 was much more
nearly a right-angle than is shown for 1966 (fig.), and
there is no evidence for such a significant change in cliff
orientation. If cliff orientation is rotated about the tunnel entrance to accord with the first of the suggested
flow directions, the distance GB-Ti-ice cliff becomes 47.5
meters in 1966, indicating a 1.75-meter retreat. The second alternative, most favored because bubble lineation
should follow deformation direction at the very base of
the glacier, gives a distance of 48.7 meters and a 0.55
meter retreat. The ice-cuffed margin of Meserve Glacier
adjacent to Meserve Hut has retreated at a net rate of
0.09 or 0.30 meter each year. The lower value is more
probably correct. If no change in the measured distance
has occurred, then a large and improbable rotation of
the ice cliff has taken place for which there is no observable evidence.
In assessing the state of balance of the Meserve ice
cliff in this area, Bull and Carnein (1970, p. 441)
found that between 1966 and 1967 the ice cliff should
have receded 0.049 meter. The distance was too slight
for them to measure, however, and they concluded there
was effectively no change. Their conclusion that longterm balance of Meserve Glacier is probably very slightly
positive does not seem to be substantiated by any direct
measurement. A slightly negative balance is more probable if the cliff is receding. In January 1974 the distances
Ti-ice cliff again will be measured, this time in two directions: 1) in the line GB-Ti, and 2) in the line a0-T1.
These measurements may solve the problem, or create
new ones. Eileen McSaveney assisted in the 1972 ice
cliff observations. Dr. G. Holdsworth provided the earher data. This work was carried out under National Science Foundation grant GV-28804.
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Relative yearly totals of solar radiation
incident on various slopes for
latitude 770 30' S.

M. J . MCSAVENEY

Institute of Polar Studies
The Ohio State University

As part of a study of the evolution of a wave ogive
train on Meserve Glacier, Wright Valley, a numerical
simulation was made of yearly totals of solar radiation
incident on slopes of various azimuths and inclinations.
Results of this simulation may be useful to others interested in effects of solar radiation on various micro-environments. The geographical bearing and altitude of the
sun were calculated at half-hourly increments throughout that part of the year when the sun appears significantly above the horizon at latitude 77 0 30' S., using the
relationship:
sin 6 + cos i5 cos 6 cos t
sin
= sin
is geographic latitude, 6
where ?' is solar altitude,
is declination of the sun and varies --L23.5 degrees
through the year, and t is the local hour angle of the
sun (equivalent to geographical bearing of the sun for
the northern hemisphere). Dates when the sun no
longer is significantly above the horizon were obtained
from tables in Kasten (1962).
A check then was made to ensure that the sun was
above the local topographical barrier. Wright Valley
was assumed to be an elliptical basin of constant wall
height with the point of computation at the center of
the ellipse. Then a check was made to ensure that the
angle of incidence of the radiation beam was positive
and greater than zero. Finally the magnitude of the incident beam was modulated by the relative optical air
mass of the beam path, computed through the formula
m = 1/[sin V + a( + b)-c]
where m is relative optical air thass, 7' is solar altitude,
and a, b, and c are empirical constants equal to 0.15,
3.885, and 1.253 respectively (Kasten, 1964, equation
22, page 7, and table V, page 8)—and its component
in the plane of the slope accumulated. Totals were accumulated for slopes from —90 1 to +90 0 in 10-degree
increments and slope directions of 0 to 90 0 of azimuth
in 30-degree increments. The totals relative to a horizontal surface are presented in the figure.
The simulation model contains no modulation for atmospheric dust or for water vapor. These factors are assumed constant. This is a considerable simplification,
but the clean, cold antarctic environment is probably
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