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storage; the remaining supplies were cached at
Marble Point, near the drill site.

ke deflection and ice thickness measurements
were made throughout the occupation of hole 15.
Ice deflection data were quite different from those
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The purpose of drilling in McMurdo Sound dur-

ing the 1975-1976 austral summer phase of the Dry
Valley Drilling Project (DVDP) was to investigate the
history of the East Antarctic Ice Sheet. Using a
record of continuous seismic profiling (Northey
et al., 1975), several prospective sites were identified
where it was thought that the best sedimentary se-
quence recording the initiation and early history of
the East Antarctic Ice Sheet could be cored. The
first attempt was made in November 1975 when
DVDP hole 15 was drilled to a subbottom depth of
65 meters from the annual ice in the western part
of McMurdo Sound (77'26'14.19"S. 164°22'49.39"
E.). Water depth at this site is 122 meters.

Water depth was measured at the prospective
drill sites soon after a preseason flight (2 Septem-
ber 1975) to McMurdo Station. The drill camp was
established by two tractor trains, which moved
about 70,000 kilograms of drill and camp equip-
ment to the site. The camp operated from 24 Oc-
tober to 29 November 1975. Drilling ended on 21
November because cracks in the ice made it unsafe
to continue. All drill equipment and most of the
supplies were returned to McMurdo Station for
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Summary of lithology and structures in DVDP hole 15,
McMurdo Sound, Antarctica. Unit 1 (0 to 13 meters): Fine to
coarse sand, olive-gray to olive-black, moderately to very
poorly sorted with grains that are mostly basaltic in origin.
Scattered pebbles upto7o millimeters long of basalt, dolerite,
granitic, and metasedimentary rocks. Core soft and much
disturbed by drilling. Unit 2 (13 to 65+ meters): Fine to
medium sand, olive-black, moderately to poorly sorted with
grains mostly basaltic in origin. Lacks pebbles. Most core
shows plane parallel stratification on a scale of 5 to 50 milli-
meters. Thin beds of olive-gray silt are common from 19 to
25 meters and from 50 to 53 meters. Recovered core is firm
and shows little drilling disturbance, although Intervals with
poor recovery may represent softer sand that has washed

away.
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predicted (Nevel in Mudrey and McGinnis, 1975)
and indicate that the annual ice, when loaded, be-
haves as separate plates whose boundaries are
"healed" cracks. Ice thickness data show that the ice
at hole 15 grew slowly (well below the rate for
McMurdo Station's annual ice runway, 115 kilo-
meters south of the drill site, and for a station 30
meters from the drill site), presumably because of
the constant circulation of seawater for the drilling
fluid.

Site surveys established a detailed bathymetry,
which indicated that the drill site was on a flat-
topped rise with negligible water currents. Grab
samples showed that the sea floor consisted pri-
marily of gravelly sand derived largely from the
Late Cenozoic McMurdo Volcanic Group. The bio-
genic component of the grab samples was quite
varied, the benthos being similar to the "deep-shelf
mixed assemblage" of Bullivant (1967).

Core from hole 15 (figure) is mainly olive-gray
to olive-black basaltic sand; 52 percent of the cored
interval was recovered and 278 kilograms of wash
material was collected. The 65 meters penetrated
can be divided into two units: Unit 1, which is 13
meters thick, ranges from fine to coarse sand and
mainly is poorly sorted and silty; it generally is un-
consolidated and was much disturbed by drilling.
Unit 2, which extends down from 13 meters sub-
bottom, also consists of basaltic sand; but it is fine-
to medium-grained and it is better sorted than unit
1. Unit 2 also differs by having widespread plane
parallel stratification; rare small-scale crossbeds
and graded beds also were seen. The stratification
is tilted up to 35° and locally is plastically deformed
in the upper part of the unit; dips, however, be-
come smaller lower down. This bedding dis-
turbance is attributed to movement of grounded
ice at the site prior to the deposition of unit 1.

Petrography of the wash samples shows that be-
tween 65 and 80 percent is basaltic material de-
rived from the Late Cenozoic McMurdo Volcanic
Group. The remainder is material from the granitic
and metamorphic basement and sedimentary rocks
of the Beacon Supergroup and from the Ferrar
Dolerite—the major geologic units of the Trans-
antarctic Mountains. Core and wash samples were
carefully examined for fossils; only wash samples
from the base of unit 1 were productive, however,
yielding abundant bryozoans, foraminifera, and
ostracods of Recent age. Lithification in unit 2 indi-
cates that it is significantly older, though it could
still be as young as Late Pleistocene.

Sonic velocity measurements of 2.0 to 2.2 kilo-
meters per second for core from the lower part of
unit 2 are similar to those obtained farther out in
McMurdo Sound for the widespread layer above
reflector A (1.9 kilometers per second) (Northey
et al., 1975). This indicates that unit 2 is part of a

layer covering most of the floor of McMurdo
Sound.

Pore-water salinity from three samples near the
bottom of the hole is the same as or greater than
seawater. This, and the increasing downhole tem-
peratures measured by Gerald J . Bucher, Univer-
sity of Wyoming, make it appear most unlikely that
frozen ground will be encountered in further drill-
ing in this part of McMurdo Sound.

Core and wash samples were monitored for gas
throughout drilling at the site. Gas from depths
shallower than 22 meters subbottom consists, like
the normal atmosphere, of 20-percent oxygen and
80-percent nitrogen. Gas deeper in the hole con-
tained much more nitrogen and less oxygen, a
feature attributed to bacterial oxidation of organic
materials, and possibly also to denitrification of
nitrogen compounds. Methane in high concentra-
tion was detected at 64 meters. Ethane was tested
for, but none was found; this suggests that the
methane is syngenetic. Several more samples from
the bottom of the hole were tested, but no more
methane was found, indicating that the gas was
from a small pocket.

Hole 15 was the first DVDP hole to be drilled
using annual sea ice as a platform for the drill rig
and associated equipment and supplies. The result-
ing gain in experience and technical knowledge,
particularly on the movement and behavior of sea
ice under load, has been substantial. The surpris-
ing thickness of sand made drilling more difficult
than expected, and a variety of other problems,
notably those resulting from the unexpectedly
large tidal range, had to be overcome. Still, the
operation was completed safely and the experience
gained has greatly improved our ability to move
and operate drilling equipment successfully from
a sea ice platform. Our failure to reach the stated
objectives is attributed largely to the short drilling
period (16 days), which came about from delays in
moving equipment to the site (now seen as over
caution) and from an early breakup of the ice.

The scientific achievements from hole 15 are sig-
nificant. Although the penetration was not great,
it was sufficient to establish that unit 2 represents
the layer above reflector A, which Northey et al.
(1975) have traced right across McMurdo Sound
and into the moat across Ross Island. No age-
diagnostic fossils have been found, but the thicken-
ing of the layer in the moat and the dominance of
basaltic debris suggest a Plio- Pleistocene age. The
sediments of unit 2 are remarkable for the lack of
pebbles and coarser debris that would indicate
deposition from melting glacial ice. The texture
and composition of the sediment suggests that it is
wind-transported largely from the McMurdo Ice

June 1976
	 79



Shelf area to the south, and has been slightly
modified by bottom currents. If these tentative
interpretations are upheld by more detailed study,
there will have to be substantial revision of current
sedimentary models of marine glacial sedimenta-
tion to acknowledge the importance of wind trans-
port for nearshore sediments in extremely cold
climates. The nature of deformation in unit 2 is
another point of interest and is believed to indi-
cate the movement of grounded ice from the last
Ross Ice Sheet. Unit 1, with its Recent fossil assem-
blage at the base, appears to represent deposition
in open water by wind and melting ice over the last
several thousand years.

We thank all of the many people, and especially
the N.Z. drill team, that helped make it possible
to drill hole 15. This research was supported by

National Science Foundation contract o pp 71-
01656.
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Japanese activities in DVDP,
1975-1976

TAKES! NAGATA
National Institute of Polar Research

Tokyo 173, Japan

Two scientists, Katsutada Kaminuma (geophysi-
cist) and Nobuyuki Nakai (geochemist), both of the
Japanese National Institute of Polar Research, par-
ticipated in the Dry Valley Drilling Project (DvDP)
during the 1975-1976 field season at McMurdo Sta-
tion from 25 October 1975 to 8January 1976. Earth
science programs of Japanese participants during
previous austral summers have been in two cate-
gories: (1) participation in DVDP, and (2) imple-
mentation of research programs proposed by indi-
vidual investigators.

While drilling DVDP hole 15 during November
1975, gaschromatographic analyses were carried
out at the drill site to measure hydrocarbons, car-
bon dioxide, nitrogen, hydrogen, and argon dis-
solved in or released from drilling water. On 20
November 38-percent methane was detected in
gases collected from loose sediment samples of the
drill hole at 64 meters in depth.

Seven helicopter-supported sampling trips were
carried out during December 1975 to collect geo-
chemical specimens. Surface water, glacial ice, and
snow were collected to measure oxygen- 18/oxygen-
16 and deuterium/hydrogen of water from Wright,
Victoria, and Mires valleys. Carbon and sulfur
minerals for X-ray diffraction and isotope measure-
ments by mass spectrometry were also collected
mainly from Mires Valley and Cape Royds. These
samples will be analyzed in detail by Dr. Nakai and
his colleagues in the home laboratories.

We also visited Amundsen-Scott South Pole Sta-
tion on 29 December 1975 to collect snow samples
for geochemical studies.

In conjunction with DVDP objectives, we observed
microearthquakes in the McMurdo Sound area and
volcanic earthquakes around Mount Erebus on
Ross Island from 13 November to 18 December
1975. A seismological network was established on
the northern foot of Observation Hill, at McMurdo
Station on Ross Island. About one micro- or ultra
microearthquake was observed almost every day.
Reflected waves originated by the U.S. Navy's TNT
blasts for the PM-3A nuclear power plant dis-
mantling project at McMurdo Station were re-
corded by this seismological network. Upper crustal
structure under McMurdo Station will be analyzed
using this reflected wave data.
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