
Preliminary tabulation and tentative Identification of meteorite
specimens recovered from the Allan Hills icefields, 1981-1982

Classification

Ordinary Carbonaceous	Stony-
chondrite	chondrite	Achondrite iron Iron Total

Main Icefield	275	2	8	0	1 286
Near Western

	

Icefield	75	0	0	2	1	78
Middle Western

	

lcefield	12	1	1	0	0	14

	

Total	362	3	9	2	2 378

Allan Hills, and recovered a total of 78 meteorite specimens. At
least 52 of these are fragments of a single meteorite and may be
similar to many of the 30 specimens recovered by helicopter
searches in the same area during the 1977-78 and 1978-79 sea-
sons (Cassidy 1978, 1979, personal communication).

A 1-day reconnaissance traverse was made to the Middle
Western Icefield, located some 31 kilometers west-southwest of
the Allan Hills, where 14 meteorite fragments representing 11
individual meteorites were recovered. Several other meteorites
were found but not recovered because of poor weather and
insufficient time.

A total of 378 meteorite specimens were recovered from the
Allan Hills icefields during the 1981-82 season: 314 field sample
numbers were issued, because in some cases two or more speci-
mens were included in one collection bag. The table shows the
preliminary tabulation of recoveries and tentative identification
of the specimens.

Most of the locations where meteorites were found were
determined by simple surveying methods. Detailed location
maps currently being produced will prove useful in answering
questions concerning the distribution of fragments of individu-
al meteorites, meteorite distribution on the icefields, terrestrial
age distributions across the field of occurrence, and the con-
centration mechanisms for meteorites on the icecap.

A gravity survey across the Allan Hills Main Icefield was
undertaken and the data were used to calculate ice thickness
and depth profiles. The results of this study are reported by
Robert Fudali later in this section.

Ice samples were obtained for continuing carbon-14, carbon
dioxide, and trapped-air studies.

Ian Whillans, of Ohio State University, joined the party for
the last week in the field. He took a close look at the Allan Hills
icefields and collected a number of ice samples for oxygen
isotope and carbon dioxide studies.

This work was supported by National Science Foundation
grant DPP 78-21104.
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Triangulation survey of the Allan Hills
icefield, 1981-1982
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The triangulation network spanning 13 kilometers of the Al-
lan Hills icefield was established in 1978 by a joint Japanese-
American survey party (Annexstad and Nishio 1979). This 20-
station network was remeasured in 1979, and the data on hori-

zontal and vertical motion were published by Nishio and An-
nexstad in 1980.

An analysis of those survey data indicated that the icefield
was essentially stagnant, but the values were considered pre-
liminary because of measurement errors of nearly 100 percent.
Consequently, it was decided to remeasure the network in 1981
to see if the percentage of error could he lowered.

We entered the field on 13 November 1981 and began measur-
ing the network immediately. Clear weather and low winds
prevailed for a few days, allowing us to complete initial ablation
measurements and angular determinations at six stations. Incle-
ment weather and high winds forced a cessation of survey
operations for nearly 2 weeks, reducing the time available for
fieldwork. The basic survey of the network was completed just
prior to the 15 December 1981 flight back to the United States.
Since we had to return to the United States on that flight, there
was insufficient time to add a westward extension to the tri-
angulation network.

Schultz is working to reduce the 1981 resurvey data as well as
the data from previous seasons. Preliminary findings con-
cerning the icefield's motion in the horizontal plane over 3 years

571982 REVIEW



are available, but the results concerning ice emergence (vertical
motion) are not yet available. Analysis of the data obtained
during the last three summer field seasons will continue during
the next year.

Some conclusions can be drawn from the preliminary data:
• The Allan Hills icefield appears to be stagnant in the

vicinity of high meteorite concentration.
• The ice flowing into the icefield from the plateau tends to

decrease in velocity as it approaches the Allan Hills.
• Within the limits of measurement error, the annual rate of

flow along the triangulation network is about 1 meter per
year at the westernmost stations.

• Along the network, the ice flows toward the east for those
stations located 5 kilometers or more to the west of the
Allan Hills; the direction of flow for those stations closer to
the Allan Hills is undefined.

• The annual rate of ablation averages about 4-5 centimeters.
In summary, it can be concluded that the Allan Hills icefield is

essentially stagnant and has been a rather efficient concentrator
of meteorite fragments.

This work is supported by the National Science Foundation,
grant DPP 78-21104, the National Aeronautics and Space Admin-
istration, and the Max Plank Institut für Chemie.
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Gravity measurements across the
Allan Hills main meteorite

collecting area
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hampering operations. The instrument contained an internal
heating element. When not in use, the sleeved instrument was
kept in a heavily insulated box with the heat on continuously, 24
hours a day, during the 4-day survey. Nevertheless, instrument
drift was ito 1.5 milligals per day (30 times the normal drift rate
claimed by the manufacturer) and stations were reoccupied as
often as possible to monitor this drift. In addition to drift correc-
tions, the raw gravity data have been corrected for station dif -
ferences in latitude and elevation and for a north-south regional
trend of approximately 1 milligal per kilometer (decreasing to

As part of the continuing effort to delineate the meteorite
concentration mechanism at the Allan Hills, gravity measure-
ments were made at all 24 stations of the previously established
triangulation network across the main icefield (figure 1). Eight
additional stations were occupied on bedrock from the north-
ernmost tip of the Allan Hills south to Carapace Nunatak, to
help define any regional gravity trend. Elevation control for
these stations was provided by two Baromec barometers. The
purpose of this project was to determine ice thicknesses and
thus the configuration of the ice/bedrock interface beneath the
triangulation network.

Attempts to measure ice thicknesses directly at Allan Hills
have been largely unsuccessful. Using a U.S. Army Cold Re-
gions Research and Engineering Laboratory 275-megahertz im-
pulse radar profiling system (also called a radio-echo sounder),
Kovacs (1980) measured the ice thickness at four points on the
triangulation network. However, one of the points was very
close to outcropping bedrock (making the ice thickness, natu-
rally, very small), and the signal-to-noise ratio for two other
measurements was so poor that the reported values are highly
questionable (in fact, they are inconsistent with the new gravity
data). Our field party tried using a similar radio-echo sounder at
Allan Hills during January 1982, with no success. Kovacs' one
radar-derived value that appears to be good gives an ice thick-
ness of 130 meters at station 3. This provides a single calibration
point for the gravity data.

The instrument used for the gravity survey was a LaCoste
and Romberg model C meter (G-68). An ensulite sleeve fitted to
the instrument afforded good protection from the wind without Figure 1. Allan Hills triangulation network.
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