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A measure of any study includes the quality of questions it
permits one to ask, the degree to which the study has met its
objectives, and that unknown factor called serendipity. The
Dry Valley Drilling Project (DVDP) ended its final assembly
with some intriguing contradictions, a proposal from New
Zealand to focus on a number of problems by drilling more
deeply into McMurdo Sound, and new ways of viewing the
physics, chemistry, biology, and paleobiology of ice sheet
peripheries.

Seminar III was attended by 20 scientists from the United
States, 4 from New Zealand, 2 from Australia, 1 from West
Germany, and 30 from Japan. Forty-five formal papers were
presented, and planning meetings were held 5-9 June 1978.

A New Zealand consortium is planning to drill through a
seismic discontinuity that may mark the preglacial unconfor-
mity on the continental shelf in McMurdo Sound. Other

projects in McMurdo Sound are being planned to ac-
complish unmet DVDP objectives. Earth scientists at the con-
ference gave their support to further attempts to drill deeper
into the Sound to determine the age of the sediment there.
(Early attempts have been thwarted by technical difficulties,
such as down-hole problems at New Harbor, and the sea ice
breakup in McMurdo Sound at the hole.) The evidence thus
far is contradictory. Reversed magnetic polarities in the upper
20 meters of holes 8 and 10 at New Harbor suggest an age
greater than Brunhes, whereas fossil evidence confirms
beyond doubt a Holocene age. The evidence from both
paleomagnetism and paleontology indicates a long sedimen-
tary record extending into the Miocene.

Two papers on the Japanese drilling program at Lake
Biwa were presented. This study is a broad, interdisciplinary
research effort, with goals very similar to those of DVDP.

After the meetings, field trips were made to the Lake Biwa
region, to Hokkaido Island, and to the lava flows of Mt. Fuji
and Hakone Volcano.

Seminar III was hosted by the Japan National Institute of
Polar Research and was supported by the Japan Society for
the Promotion of Science and the National Science Founda-
tion, Office of International Programs. Proceedings of the
conference will appear as a memoir of the National Institute
of Polar Research, Special Issue No. 13. Final project papers
will be published in the Antarctic Research Series of the
American Geophysical Union.

DVDP was supported under National Science Foundation
contract C-642.
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During the past year the flow units of Dry Valley Drilling
Project (DVDP) 1 and the hyalocastite of DVDP 3 have been
studied petrographically and chemically, and some units
were dated radiometrically. A summary of the results is pre-
sented in this article.

DVDP 1 was drilled during the 1972-73 austral summer on
the south flank of Twin Craters, an extinct volcano located
near McMurdo Station on Ross Island, and 196.5 meters of
core were recovered. Logging, petrographic analyses, and
chemical analyses indicate that the core consists of 32 flows
and 6 pyroclastic units that are cut by two dikes. The flows
are thin and most are oxidized.

Chemical analyses indicate that most of the flows are in-
termediate. Radiometric dates indicate that the units were
erupted very rapidly about 1 million years ago.

Data obtained from the study of these rocks support the
general conclusions of Goldich and others (1975) and indi-
cate that the rocks are differentiates of an alkaline magma.

DVDP 3 was drilled during the 1973-74 austral summer on
the north flank of Observation Hill, immediately adjacent to
the Thiel Earth Science Laboratory, and 381 meters of core
were recovered. The lowermost 214 meters consist of hy-
aloclastite and some thin flow units.

In detail, the hyaloclastite, from bottom to top, consists of
194 meters of lapilli tuff and blocky-lapilli tuff with minor
amounts of mixed breccia of which blocky-palagonitic-lapilli
tuff is the major constituent. At 218 meters the lapilli of the
tuff consist of volcanic rocks such as trachyte that do not oc-
cur in the overlying fragmental units.

Radiometric dates indicate that the rocks of DVDP 3 ac-
cumulated rapidly and that the uppermost 180 meters ac-
cumulated about 1 million years ago.

These data indicate that the hyaloclastite records a period
of submarine volcanism that produced a volcanic pedestal
upon which the volcanic flows now exposed at the surface ac-
cumulated.

This study was conducted under National Science Foun-
dation grant GV 36950.
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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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