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Some of the most important results in polar glaciology
have been provided by deep-ice cores. However, develop-
ment of a time scale for the cores is a major difficulty. Such
a time scale is critical to an understanding of ice dynamics,
particularly for the west antarctic ice sheet, which may
have been unstable in the recent past. One method that
may offer an independent means of dating ice cores is to
date volcanic glass shards, which occur as tephra layers, by
the fission track method. Cow and Williamson (1971) de-
scribed 25 distinct tephra layers in the 2,164-meter core
drilled at Byrd Station on the west antarctic ice sheet. In this
study, tephra from the ice core was examined to establish its
suitability for fission track dating. Investigation of eight
tephra layers has shown that the concentration of volcanic
glass shards within each layer is insufficient to obtain a
meaningful age date. However, during the study three sam-
ples of obsidian from Marie Byrd Land volcanoes were
examined to develop techniques for etching and dating
material similar to that found in the ice cores.

Because of their alkalic nature, the Marie Byrd Land vol-
canoes contain much uranium, which facilitates the fission
track method. Analysis of representative rock samples from
Marie Byrd Land volcanoes (LeMasurier, Kyle, and Rankin
1976) showed uranium contents ranging from >1 to 19
parts per million and correlates with increasing silicon di-
oxide contents.

The fission track dates for the three samples are given in
the table, along with conventional K/Ar (potassium /argon)
ages determined independently on the same sample or
closely adjacent samples. Annealing of fission tracks was
recognized in two samples by the decrease in size of the
spontaneous tracks compared to the induced tracks. There-
fore, a correction was made using the plateau correction
technique (Wagner 1979). The corrected ages are given in
the table. Only sample 32A showed a significant increase in
age. All three samples have corrected fission track ages in
agreement with those determined by the conventional
K/Ar method.

In conclusion, volcanic glass from Marie Byrd Land vol-
canoes can be dated easily by the fission track method,
because of their high uranium content. The method offers
considerable potential for examining the younger volca-
noes, such as Mt. Takahe, which are too young to obtain
meaningful age determinations by the K/Ar method. An-
nealing of the fission tracks has been observed in two of the
three samples, the oldest (4.68 million years) shows no an-
nealing. It is imperative that samples are checked for
annealing, and if the glass has been affected, then the
appropriate corrections must be applied (Wagner, 1979).

Fission track dating appears to offer a valuable means for
dating glass shards from tephra layers in deep ice cores
from West Antarctica. If in the future an ice core can be
drilled closer to the volcanic source, where thicker layers of
tephra should occur, then accurate ages may be obtained.
Correlation of the tephra layers between the various ice
cores will then allow establishment of important time
planes.
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Fission track age of glass from Marie Byrd Land volcanic rocks

Fission track age (in million years)	K/Ar age
Sample number	Location	Natural ± 2a	Corrected ± 2a	(in Ma) ± 1r	Comment

	

76D	Toney Mountain

	

32A	Mt. Waesche, Executive
Committee Range

	

2A	Mt. Moulton, Flood Range

0.24 ± 0.05
0.93 ± 0.18

4.68 ± 0.61

	

0.29 ± 0.10	0.5 ± 0.2

	

1.48 ± 0.33	1.6 ± 0.2

4.8 ± 0.4

Annealed
Annealed

Tracks not
annealed
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