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I am currently carrying out photogrammetric meas-
urements on two blocks of photographs of Byrd Glacier
(80°S 160°E), taken about 2 months apart during the
1978-79 austral summer, to determine surface velocities and
elevations for use in studies by Terence Hughes and col-
leagues at the University of Maine at Orono. While I was
assembling ground elevation observations for possible use
as additional control for this aerial block triangulation, it
became apparent that the approximately 40 glacier surface
spot elevations determined by trigonometric leveling from
fixed stations on rock during the 1978-79 field season are
much lower than the glacier surface elevations depicted on
topographic maps compiled from aerial photography taken
during the period 1960-62 (U.S. Geological Survey 1966).
The apparent lowering varies from about 50 meters at the

extremes to over 150 meters at the center of a 60-kilometer
section for which data are available. This section runs down
the center of the glacier from its entrance into the fjord to
well downstream of the accepted grounding line (Hughes
1977). The surface profile constructed from the map con-
tours (with the 300- and 500-meter contours interpolated) is
slightly convex while the ground survey profile is concave.
Elevation contours for the northern half of the glacier, also
drawn from the ground survey, confirm the picture
presented by the section down the centerline (see figure).

The 1978-79 spot elevations are estimated to be in error
by no more than 3 meters relative to the three survey
stations (shown as triangles in the figure) that were used as
control in this area for compilation of the maps and were
included in a closed loop traverse in the 1978-79 survey. No
specific information about the accuracy of elevations on the
maps is available, but they presumably do not meet U.S.
national map accuracy standards (90 percent of points
tested to be within one-half contour interval). An attempt
to use the known elevations of the 1978-79 field survey as
checks on the map elevations was not successful because
map elevation values had to be interpolated for most of
these survey stations from contours with a 200-meter inter-
val and many of the survey stations were in locations with
very steep slopes where the map contours were often 1
millimeter or less apart. It is also problematic whether con-
clusions about map elevations in one place should be
drawn from checks in other places because of uncertainties
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due to localized compilation difficulties. The squares in the
figure represent the 1978-79 survey stations at which the
elevation check was attempted, and the numbers next to
them represent the differences between survey and map
elevations, to the nearest 10 meters. A negative number
means the map elevation is lower than the 1978-79 survey
elevation; i.e., most of the checks argue for even greater ice
surface lowering than that indicated by accepting the map
contours.

The most pronounced exception is Mt. Rummage, at the
northwest "corner" of Byrd Glacier, which indicates that
the map elevation is 100 meters too high. This is the only
survey station that could confidently be identified as corre-
sponding to a spot elevation on the maps. But even if this
discrepancy is accepted as real and all the others ignored,
the 600-meter map contour is taken to represent actual
elevations of 500 meters on this basis, and the nearby map
elevations are lowered in proportion, a large surface lower-
ing is still indicated. These attempts to "correct" the map
elevations are too speculative to be meaningful. Further-
more, it is not possible to obtain well-distributed and
precisely located elevations over most of the glacier by
interpolation from the sparsely contoured maps. Thus, at
present it is possible only to accept the map elevations and
report the consequent observed apparent lowering. To an-
swer the question of whether the lowering is real or not,
one must obtain more accurate surface elevations for
1960-62 than are presently available. If the apparent exten-

sive lowering of the surface in this short period on this,
one of the largest and most active antarctic outlet glaciers
(Giovinetto, Robinson, and Swithinbank 1966), is con-
firmed, it could have considerable implications for studies
of the mass balance of the east antarctic ice sheet.

The 1978-79 survey was performed by a University of
Maine (Orono) field party led by Terence Hughes and in-
cluded myself, James Fastook, Mark Hyland, Peter King,
William King, Jeffrey Lingham, Tad Pfeffer, Peter Radcliffe,
and Charles Swithinbank. Parts of the survey were carried
out in cooperation with Thomas Smith and LeLand Whit-
mill of the U.S. Geological Survey; they also loaned elec-
tronic distance measuring equipment for the project. The
surveyors depended on the helicopter crews of VXE 6 for
access to the survey stations. James Fastook performed most
of the computations for glacier surface spot elevations. The
research was supported by National Science Foundation
grant DPP 77-22204.
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The Allan Hills (76°45'S 159°40'E) icefield has yielded
over 600 meteorites since 1976 and is an important area of
concentration of specimens.

In an attempt to understand the mechanism of concen-
tration of meteorites, a 20-station, 15-kilometer trian-
gulation chain was established on the icefield during the
1978-79 austral summer (Annexstad and Nishio 1979). The
figure shows the network with station 1 as a datum point.
Stations 1 and 2 are on bedrock, stations 3 to 8 and 19 and
20 are on firn, and the remaining stations are on bare ice.
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The network crosses the region of highest meteorite con-
centration, which is located in the vicinity of station 11.
This area is on the lower limb of an ice monocline which
has been described by Cassidy (1978). A complete descrip-
tion of the network and its relationship to meteorite con-
centration can be found in Nishio and Annexstad (1979).

The triangulation chain was resurveyed in December
1979, for the purpose of obtaining data on ablation, vertical
movement, and horizontal movement of the icefield. The
data obtained are considered preliminary, with another
survey planned in future years.

The table lists the stations with elevations, ablation rates,
and the vertical motion and the horizontal motions for
each. Stations labeled A, B, C, and D are a four-station strain
flower established about 500 meters north of station 11
(figure). These stations were established for ablation
measurements in 1978-79 and were precisely located dur-
ing the 1979-80 season.

The rate of ablation varies from 1.1 centimeters per year
(cm/yr) at station 5 to 7.0 cm/yr at station 14. Station 5 is
located on firn where the combination of accumulation and
ablation is closely balanced. Station 14, on the other hand,
is located on bare ice on the upper limb of the monocine
where the ablative process is dominant. Stations 10, 11, A,
B, C, and D are on the lower limb of the monocljne and
show an average ablation rate of 6.0 cm/yr.
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