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Dry Valley Drilling Project hole number 3 (DVDP 3)
was drilled 3 meters north of DVDP 2, at the base of
Observation Hill on Hut Point Peninsula, Ross Island,
during the winter fly-in (wINFLY) of the 1973-74 field
season (Kyle and Treves, 1974).

The rocks penetrated consist of ten flows and five
fragmental units. The oldest unit is a 214-meter-thick
hyaloclastite. The hyaloclastite is the oldest and thickest
unit of DVDP 3. From top to bottom, it consists of about
21 meters of mixed volcanic breccia that is primarily a
palagonitic lapilli tuff.

Some basaltic units also occur in this interval; although
most of them are thin, one is about 6 meters thick. The
basal portions of these basaltic units are shattered, and
many fragments show chilled margins. It is not possible
to determine whether these units are flows, pillows, or
blocks.

The rest of the hyaloclastite consists of lapilli tuff and
blocky lapilli tuff with minor amounts of mixed tuff and
black, vitric tuff.

Petrographic examination of 120 thin sections of the
hyaloclastite shows that the lapilli are glassy olivine bas-
alt. Chemically, they are probably all basanite or nephe-
line basanites.

A petrographic anomaly occurs at 218 meters. Here,
a lapilli tuff shows a variety of rounded lapilli (trachyte,
kaersutite trachyte, and hawaiite) that do not occur in
the hyaloclastite below this depth. Rocks of this type oc-
cur to the north, south, east and southwest of DVDP 3.
In addition, rhönite, a rare titanosilicate, occurs as mi-
crophenocrysts in the basalt of the hyaloclastite above
218 meters, but not in the basalts below (Kyle and
Treves, 1974).

Further, diatoms (Morelli, 1974) that have been iden-
tified as freshwater forms (Brady, pers. comm.) occur in
the upper reaches of the hyaloclastite.

The isotope studies of Nakai (1973) and Lyons (1974)
may be interpreted to indicate that the lower portion of
the hyaloclastite pile, that portion below 200 meters, ac-
cumulated in seawater and that the upper part erupted
into a mixed environment that ranged from freshwater
to seawater.

Accordingly, it is suggested that the hyaloclastite of
DVDP 3 records a period of submarine volcanism in
McMurdo Sound that produced a volcanic pedestal
upon which the flows now exposed at the surface ac-
cumulated.

The data also suggest that a break in volcanism oc-
curred. During this break, lapilli from another or other
volcanic centers were transported to the site of DVDP 3,
perhaps by an expansion or contraction of the ice shelf
or glaciers. The portion of the hyaloclastite pile above
the break accumulated in a fresh-to-brackish environ-
ment, perhaps under and at times in contact with ice.

Finally, a radiometric date of about 1 million years
ago (Kyle, Sutter, and Treves, 1978) was obtained for
a basaltic clast from a depth of 174 meters, the upper
part of the hyaloclastite. This date is very little different
from the dates obtained from the surface rocks of Hut
Point Peninsula (Kyle and Treves, 1973) and, thus, in-
dicates a very rapid accumulation of the shallower flows
and pyroclastic units of DVDP 3.
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Sandstone and mudrock samples from the Fremouw
Formation that were collected during the 1977-78 field
season in the Cumulus Hills have been analyzed to de-
termine detrital modes, diagenetic components and fea-
tures, and provenance. These samples have been com-
pared with those collected during 1966-71 from the
Fremouw Formation throughout the central Transan-
tarctic Mountains by Institute of Polar Studies field par-
ties. Petrographic analyses of 500 samples have been
supplemented by x-ray diffraction, scanning electron
microscopy, or cathodoluminescence of 100 samples.

Sandstones of the Fremouw Formation range in com-
position from quartz arenite to volcanic lithic arenit
(classification of Gilbert, 1953) and display temporal and
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