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We made field investigations during the 1977-78 austral
summer in the Hobbs and Ruppert Coast sectors
(128°-142°W.) of Marie Byrd Land. This region lies well
north of the International Geophysical Year (IGY) oversnow
traverse routes and was visited for the first time only 11 years
ago, during the 1966-68 Marie Byrd Land reconnaissance
surveys.

The purpose of revisiting this region was to investigate in
more detail some of the questions raised by the 1967-68
reconnaissance and subsequent laboratory investigations.
During the reconnaissance it was found that the basal portion
of nearly every volcanic section in the region is composed of
hyaloclastites, and that these deposits range in thickness from
as little as a few meters to more than 2,000 meters. Hy-
aloclastites are glassy tuffs that can form during either
subglacial or submarine volcanic eruptions. In Marie Byrd
Land these rocks are now exposed in isolated nunataks or
mountain massifs, at elevations ranging from a few hundred
to a few thousand meters above the present level of the ice
sheet. These elevated deposits indicate either that ice levels
were formerly much higher than they are at present, that
block faulting has raised each hyaloclastite section above the
ice, or that both processes have occurred (LeMasurier and
Rex, in press). The exact nature of this instability is one of the
major problems in Marie Byrd Land and it is likely to be of
very broad interest.

For example, some glaciologists believe, on theoretical
grounds, that the west antarctic ice sheet is unstable, that its
disintegration is imminent or in progress, and that coastal
cities are vulnerable to a rise in sea level that would result
from this disintegration. If this theory is correct, then much of
the elevation of the hyaloclastites can be explained by a recent
lowering of the ice level. However, it is equally likely that the
elevations were produced by tectonic uplift. The K-Ar
(potassium-argon) age determinations and field relationships
available from the 1966-68 reconnaissance surveys do not
eliminate either possibility.

To isolate the effects of tectonic uplift from those created
by ice level fluctuations in Marie Byrd Land, additional dates
on hyaloclastite sections and overlying subaerial lavas, and
dates on recent-appearing lavas near present ice levels are
needed. Furthermore, coordination of these studies with the
work of glacial geologists studying moraines, striated bedrock
surfaces, and weathering profiles is essential. A major part of
the work this past season was devoted to these objectives.

During the 1977-78 field season we visited 67 different
localities in the Hobbs and Ruppert Coast region. Over half
of these were hyaloclastite localities or related in some way to
the problem of hyaloclastite elevations. New hyaloclastite
localities were discovered and sampled at Bowyer Butte, Mt.
Petras, Brandenburger Bluff, Cruzen Island, Coleman
Nunatak, Holmes Bluff, Cousins Rock, Shephard Island
(three localities), and Grant Island. Abundant tills were
found interbedded with hyaloclastite at Shibuya Peak, and a
striated granite pavement directly overlain by hyaloclastite
was found at Bowyer Butte. Detailed stratigraphic collections
for paleomagnetic and petrologic study were made at Bran-
denburger Bluff, Shephard Island, Coleman Nunatak, and
Shibuya Peak. The tills and striated pavement clearly
establish the subglacial (rather than submarine) origin of two
coastal hyaloclastite localities, both of which were studied by
us and by a glacial geologist from Stockholm University (011e
Melander).

K-Ar dates and paleomagnetic and petrologic studies of
materials from the 11 new localities will enlarge the
chronologic base for glacial history interpretations by more
than 50 percent, will provide more data on criteria for sub-
thick-ice vs. sub-thin-ice eruptions, and perhaps will reveal a
horizon of stratigraphic value in the paleomagnetic character
of the hyaloclastite sections. Furthermore, K-Ar dates on
cinder cones and hyaloclastites near the present ice level will
be used by the University of Maine-University of Stockholm
team (Melander and Karlen) studying the stability of ice
levels in this region.

A mature erosion surface developed on basement granites
and gneisses in Marie Byrd Land may be the only
stratigraphic horizon in this region. However, its age and
evolution of Cenozoic modifications are not well known.
Lavas and hyaloclastites resting on this surface were collected
in the Ickes Range (Mt. Langway), at Bowyer Butte, Holmes
Bluff, Kouperov Peak, and Mt. Petras. Dates on these
materials should greatly improve our knowledge of this im-
portant surface, and this in turn will have a direct bearing on
our knowledge of the timing of block faulting and its relation
to glacial history.

A second objective is to study volcanic history as it relates
to the processes that caused the fragmentation of Gondwana-
land. These processes of rifting and continental breakup,
which began roughly 200 million years ago with the separa-
tion of Africa from Antarctica, appear to have developed in
post-Cretaceous time in Marie Byrd Land and have extended
into the very recent geologic past (LeMasurier, in press).
Volcanism of the island arc type, for example, was active in
Marie Byrd Land until late Cretaceous time and then ceased
at about the time the New Zealand block broke away from the
Marie Byrd Land-Ross Sea sector of Antarctica (Cooper et al.,
in press). This volcanism and its relationship to the pre-
Cenozoic continental margin of Antarctica has received very
little study. During the past field season, volcanic and in-
trusive rocks believed to be of Mesozoic age were collected
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from Mt. Petras, the Ickes Range, and from several nunataks
along the Ruppert Coast for K-Ar dating, chemical analysis,
and paleomagnetic studies that will help illuminate these pre-
Cenozoic relationships.

Volcanic activity associated with rifting in Marie Byrd
Land appears to have commenced in the Oligocene and ex-
tended into Recent time. Many of the central-type volcanoes
in this region occur in linear chains, some oriented north-
south and others oriented east-west; the age of volcanism ap-
pears to change systematically along the lengths of the chains
(LeMasurier and Rex, 1977). Both the evolution of these
lavas and the mechanism of this migration seem quite
different from the more familiar examples in the ocean basins
(for example, the Antarctic plate has remained stationary
during the period of these migrations); it is hoped that a
thorough study of this activity will provide some insight into
the relationships between volcanism and rifting in a continen-
tal region.

During the 1977-78 season, detailed collections were ob-
tained from the Ames and Flood Ranges, and steaming
fumarolic ice towers were observed at close hand on the sum-
mit of Mt. Berlin. The Ames and Flood Ranges are linear
ranges oriented at right angles to one another, and each range
is a chain of coalescing central type volcanoes. With K-Ar
dating and chemical analyses it should be possible to deter-
mine the eruptive and petrologic histories of most of the
volcanoes in these ranges. This will form a basis for deter-
mining whether migrations of activity have actually taken

place there and for evaluating mechanisms to explain the
migrations.
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ported by National Science Foundation grant DPP 76-04396.
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On 28 November 1977, P. R. Kyle, H. Lee Muncy (The
Ohio State University) and Peter Farrell (field leader, New
Zealand Antarctic Research Program) made a 6-hour visit to
the summit crater of Mt. Erebus to observe volcanic activity.
The authors made more extensive observations duringJanu-
ary 1978. We spent 2 days acclimatizing at Fang Glacier prior
to working at the summit from 3-13 January. W. McIntosh
also made three 1-day visits to the crater during late January
to provide support for another U.S. Antarctic Research
Program party.

In general, the observations of the lava lake were hindered
by the dense gaseous plume emitted from the degassing

anorthoclase phonolite lava lake; however, W. McIntosh had
clear conditions on 22 January. Observations made on this
day are described below.

The most significant change in the activity during 1977-78
was an increase in explosive strombolian eruptions. During
the 1976-77 field season (22-31 December) no explosive
eruptions were heard, although in previous years they had
been frequent (Kyle et al., in press). Compared with the
1972-1975 period, eruptions during 1977-78 were more fre-
quent and possibly larger. The frequency and duration of
eruptions are shown in figure 1. During 3-13 January, 36
eruptions were heard, an average of four per day. Frequency
ranged from one (6January) to six (7 January) eruptions per
day. We believe that most of the eruptions originated from the
active vent (figure 2). The distribution, size, and number of
bombs littering the northeast quadrant of the crater attest to
increased activity. Numerous fresh bombs of up to 4 meters in
length were found during November 1977 (figure 3). The
number and size of the bombs were greater than those ob-
served in any previous season since observations began in
1971-72. Pelts Hair of up to 100 millimeters in length was
particularly common and was found lying on the snowy
northern flanks more than 3 kilometers from the crater
(figure 4).

The persistent lava lake showed no apparent increase in
size over that observed (figure 2) The south side of the inner
crater had a large depression parallel to the ridge that divides
the inner crater. Subsidence along the depression may be
caused by a slight lowering in the magma column level. On
the eastern end of the lava lake two raised benches of consoli-
dated lava also suggest a slight lowering in the lava lake.
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