U.S. Antarctic Research Program, 1971-1972
Review of year-round and Stateside activities
The bulk of this issue of the Antarctic Journal constitutes the second part of the annual review of the
U.S. program in Antarctica. Reported here are year-round observations made at antarctic stations and aboard
the research ships Eltanin and Hero, research and data analysis accomplished at laboratories in the United
States, and Stateside services rendered in support of the United States Antarctic Research Program. The first
part of the annual review, which comprised the July-August 1972 issue, described field activities that took
place over the past austral summer. (Four papers received too late for inclusion in that issue appear below on
pages 154, 182 (two articles), and 215.)
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Within the past year, Gow (1971) and Gow and
Williamson (1971) have published petrographic descriptions of the volcanic ash bands in the Byrd Station
deep drill core and have suggested some sources for
ash among the volcanoes in Marie Byrd Land. Some
possible climatic implications of this volcanism also
were discussed by these authors. University of Colorado studies of the potassium-argon ages and phenocryst mineralogy of Quaternary lavas and pyroclastic
rocks collected during the 1967-1968 Marie Byrd Land
survey have reached the point where some specific
correlations with the deep drill core can now be
suggested. The potassium-argon method cannot measure the short-term (thousand-year) fluctuations in
volcanic activity that seem to correlate with climatic
changes recorded in the Byrd core, but some observations about the eruptive behavior of these volcanoes
may be pertinent to climatic speculations.
The table lists the petrographic characteristics of
volcanoes that are known to have erupted in Quaternary time. Each could have contributed to ash bands
in the Byrd core, although, on the basis of age alone,
the very youngest volcanoes (Mount Takahe and
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Mount Waesche) seem the most likely sources; events
recorded in the core occurred within the last 75,000
years. The stratovolcanoes in the Crary Mountains
are the only ones within 570 kilometers of Byrd Station
that have not yet been dated. The most distinctive
petrographic characteristics of the Quaternary volcanic rocks are the abundance of olivine, plagioclase,
and titanaugite phenocrysts in the basalts, and of alkali feldspar and aegerine phenocrysts in the acid
rocks. Ash from the basalt volcanoes should range
from 46 to 51 percent silicon dioxide; trachytic ash,
57 to 61 percent silicon dioxide; and rhyolitic ash, 70
to 73 percent silicon dioxide (LeMasurier, in preparation). The rhyolites are the only rock types that
carry phenocrysts of amphibole or quartz in more than
trace amounts.
Many of the individual ash bands in the Byrd ice
core are composed predominantly of glass shards,
with refractive indices that range from 1.524 to 1.605.
The major crystal fragments include plagioclase, pyroxene, and opaque oxides, with lesser amounts of
hornblende, quartz, and cristobalite (Gow and Williamson, 1971). The most surprising discrepancy in
this suite is the absence of olivine, which is a persistent
though rarely abundant phenocryst in the basalts and
a fairly common phenocryst in some trachytes, particularly those at Toney Mountain. This could mean
that the Quaternary volcanoes in Marie Byrd Land
were nearly in their present stages of development
75,000 years ago, and that the ash bands record
eruptions that represent a very small and rather atypical segment of volcanic activity in this region.
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