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We measured the oxygen isotope abundance ratio oxygen -
18/oxygen-16 in three sets of samples from blue-ice ablation
areas west of the Transantarctic Mountains. Samples were col-
lected at the Reckling Moraine (by C. Faure), the Lewis Cliff
Ice Tongue (by W.A. Cassidy, submitted by P. Englert), and
the Allan Hills (by J.O. Annexstad). Most samples were cut
out of the ice at 5-10 centimeters below the surface. In addi-
tion, several 1-meter cores were taken.

Reckling Moraine (76°15'S 158°40'E, elevation 2,000 meters). Near-
surface ice samples collected every 100 meters along a south
to north transect across the Reckling Moraine and the sur-
rounding blue-ice at 0 + 00 (Faure et al., in preparation) varied
in isotopic oxygen composition 180* 18 between –42.0 parts
per thousand and –50.4 parts per thousand. South (upstream)
of the moraine, large fluctuations in 8 180 (4.4-5.2 parts per
thousand) were found over short horizontal distances. In the
Vostok core (Lorius et al. 1985) and the Dome C core (Lorius
et al. 1979) in central East Antarctica, the average 8 110 is about
5 parts per thousand higher during interglacial times than
during glacial times. A rapid change in average 8 110 of about
5 parts per thousand is a good indicator of glacial-interglacial
change, because climate variability within a glacial or inter-
glacial period causes changes in average 18Q of not more than
2-3 parts per thousand. Thus, the ice now exposed at the
surface may have originated in different glacial and interglacial
periods. There is, however, also a possibility that folding of
ice masses of different origin along a flowline toward Dome
C produced the repeated 6 180 changes. Folding could have
been caused by a bedrock high that reaches to near the surface
just upstream of the Reckling Moraine. Detailed S 180 profiles
of eight 1-meter core sections show that contamination and
enrichment generally become negligible at a depth of 5-10
centimeters below the ice surface. Thus, it is unlikely that the
observed 8 180 changes of the south transect result from con-
tamination and enrichment.

Lewis Cliff Ice Tongue (84°12'S 160°56'E, elevation 2,000 meters).
A set of 38 near-surface ice samples from the Lewis Cliff Ice

* 180 is the relative deviation of the oxygen-18 concentration of a
sample from Vienna Standard Mean Ocean Water (V-SMOW) ex-
pressed here in parts per thousand—%o.

Tongue blue-ice field ranges in 8180 from –40.7 to –58.8 parts
per thousand. In a 200-meter transect with a sample every 10
meters, a 60-meter area of "yellow" or "dirty" ice has an av-
erage 8180 value of –42.8 ± 1.4 parts per thousand, while
the average for the blue-ice is –54.4 ± 0.3 parts per thousand.
Lighter 8 110 values seem also to be associated with the me-
teorite-carrying ice. Detailed sampling on five large sample
blocks showed no signs of sample contamination and enrich-
ment.

The observed i' 8O range is more than triple the glacial/in-
terglacial 8180 change and the isotopically light ice, therefore,
must have originated in the high interior of East Antarctica.
The most negative value of –58.8 parts per thousand is, how-
ever, still lighter than present snow accumulating at the Pole
of Relative Inaccessibility (-57 parts per thousand, Lorius 1983).
If this ice had been formed during a glacial period, the source
area could be closer to the Transantarctic Mountains. The heav-
ier isotope values may represent ice of local origin.

Allan Hills (76°42'S 159°20'E, elevation 2,000 meters). Average
180 values of four 1-meter blue-ice cores collected in the Allan

Hills area by Annexstad near stations 11, 16, 36, and 37 are
between –36.8 and -39.5 parts per thousand, while a 4-meter
firn core collected near station 20 has an average of –35.7
parts per thousand. These numbers are too few to allow a
conclusion about the origin of the ice in this part of the Allan
Hills blue-ice area, but they are in line with our observations
at the Reckling Moraine.

Conclusion. The preliminary 6 180 data indicate that ice ex-
posed at the surface in a blue-ice area may have originated in
different areas of the ice sheet during different climates. A
systematic study of the 8 180 of the exposed blue-ice enables
scientists to interpret both the flow history of the ice and the
meteorite finds in these areas and to identify old ice near the
surface for paleoenvironmental studies.

The samples were obtained by Faure, Cassidy-Englert, and
Annexstad as part of their research projects. We appreciate
their willingness to make the 818Q results and their field data
available for a combined discussion. The oxygen isotope mea -
surements of the Quaternary Isotope Laboratory were sup-
ported by the National Science Foundation grant DPP 84-00574.
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