
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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Glaciological studies In Allan Hills,
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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.

1980 REvIEw

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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Allan Hills triangulation network, preliminary survey data

Station	Elevation	Ablation	Emergence (+) or	Horizontal velocity	Type

number	 (cm/yr)	submergence (-)	 (cm/yr)	 surface
velocity (cm/yr)

1	 2,054.00	 0
2	 1,909.86	 0
3	 1,945.69	-2.3
4	 1,955.71	 -2.3
5	 1,952.81	 -1.1
6	 1,954.14	-1.6
7	 1,951.79	-2.5
8	 1,946.67	-3.7
9	 1,949.42	-4.2

10	 1,945.19	--6.5
11	 1,944.51	 -5.6
12	 2,030.50	-4.5
13	 2,008.37	-5.6
14	 2,014.37	-7.0
15	 2,046.54	-5.7
16	 2,022.05	-4.2
17	 2.075.30	-5.1
18	 2,067.58	-4.5
19	 2,075.06	-3.1
20	 2,070.81	 -1.8
A	 NA	 -6.4
B	 NA	 -6.2
C	 NA	 -6.0
0	 NA	 -5.0

The vertical motion of the stations varies from a sub-
mergent -3.5 cm/yr at station 19 to an emergent +71
cm/yr at station 11. The vertical emergence of the ice at
stations 10 and 11 just balances the rate of ablation.

An average value of the rate of ablation of 6.0 cm/yr and
the vertical emergent velocity 7.0 cm/yr at stations 10 and
11 is significant. These stations are located at the center of
the region of highest meteorite concentration and indicate
that a possibility of meteorite appearance through ice up-
welling and ablation probably does exist.

The magnitude of the horizontal surface velocity de-
creases gradually from a high of 250 cm/yr at the western-
most station to nearly zero at the easternmost stations. Since
the ice flow is approximately west to east, the Allan Hills
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serve as an effective block to the continuous flow of the
ice sheet.

Kovacs (1980) attempted to measure the depth of the ice
along the network using a U.S. Army Cold Regions Re-
search and Engineering Lab (USA CRREL) 275-megahertz im-
pulse radar profiling system. The survey showed that the
ice thickness increased from 11 meters near station 2 to 310
meters near station 7. The author noted that "Allan Hills act
as a steep-faced barrier restricting ice movement to the east.
Because of equipment malfunction, it was impossible for
the survey to verify the existence of the postulated ridge
below the ice monocline."

This work has been supported by the National Aero-
nautics and Space Administration, the National Institute of
Polar Research, Tokyo, Japan, and the National Science
Foundation, grant number DPP 78-21104.
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